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EDITORIAL COMMENT
A New Mission Awaits
Machine Learning to Predict COVID-19–Related Complications*
Shaobo Shi, MD, PHD,a,b,c Qiqi Cao, MMa,b,c
T he COVID-19 pandemic is still raging around
the world, infecting more than 500 million
people and claiming more than 6.2 million

lives.1 Serious cardiovascular complications are a ma-
jor cause of death in hospitalized patients with
COVID-19, and to reduce morbidity and mortality,
prediction of cardiovascular events and prompt treat-
ment is required. In this issue of JACC: Advances,
Shade et al2 apply machine learning to develop a
real-time predictive tool to assess all-cause mortal-
ity/cardiac arrest (AM/CA) and thromboembolic
events (TEs), a tool which has significant clinical po-
tential to improve management and reduce emergen-
cies in patients with COVID-19.

Although COVID-19 is a respiratory infection
caused by the severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2), it can target the heart
and blood vessels and result in cardiovascular com-
plications. During the early stage of the epidemic,
myocardial damage caused by SARS-CoV-2 infection
was very common. Shi et al3 found that myocardial
damage occurred in as many as 19.7% of patients with
COVID-19 and was associated with a 4.26-fold
increased risk of death. Furthermore, COVID-19 pa-
tients who have cardiovascular disease are a high-risk
group with poor prognosis, and the majority of deaths
are attributable to new-onset cardiovascular
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complications or deterioration in cardiac status,
including adverse events such as cardiac arrests,
acute heart failure, acute myocardial infarction,
venous thrombosis, acute myocarditis, and even
stress cardiomyopathy. Currently, infection with the
Omicron virus is rampant, with rapid spread and a
large number of infected people. It is said that no one
is spared. An important task facing the government
and society is to identify high-risk patients and pre-
vent morbidity and mortality; however, this remains
a very difficult problem and the solutions require
expertise from medicine, biology, engineering,
informatics, and other related disciplines. Teams
must work together to create new tools, new drugs,
and new solutions to solve this urgent problem.

Risk stratification is crucially important for the
hospitalized patient with COVID-19 so that treatment
strategies can be planned to minimize morbidity and
mortality. Previous studies on risk stratification have
used traditional and interpretable modeling methods
to predict mortality.4 In the current study, Shade
et al.2 apply machine learning techniques to create a
real-time tool, named COVID-HEART, to predict
adverse events (AM/CA and TE) in COVID-19 patients
and to provide a continuously evolving warning sys-
tem for impending events. COVID-HEART was
derived from routinely acquired clinical parameters
and biomarkers and achieved excellent predicting
capability for the 2 outcomes (AM/CA and TE), with
better performance in predicting AM/CA than TE. In
practice, COVID-HEART comprehensively assesses
the combined effects of many variables and provides
a novel and accurate risk score.

Despite the encouraging findings, several issues
need to be considered when developing and using
these types of clinical tools. The COVID-HEART model
used real-world data, and the importance of raw data
cleanliness is very important for any machine learning
model. Although many types of clinical data were
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included, additional variables may be important. For
instance, the type of COVID-19 variant may be
important because the biological characteristics of
each SARS-CoV-2 variant differ and the clinical pre-
sentations are heterogeneous.5 Whether the results
of the existing training are universal is debated. This
concern can be addressed if the tools have strong and
stable self-learning ability. Finally, in addition to
predicting mortality and thrombosis, other cardio-
vascular complications may be equally as important
and will require additional prediction models. All
clinical risk predictions tools have advantages and
disadvantages, and it is important to understand
shortcomings when using models/tools and artificial
intelligence tools are no exception.

Urgent clinical needs have resulted in new solu-
tions and have also provided an opportunity for the
use of new technologies, such as machine learning, to
demonstrate their utility. Strictly validated, practical,
stable, and reliable tools will help to improve clinical
care and reduce cardiovascular complications.

FUNDING SUPPORT AND AUTHOR DISCLOSURES

This research was supported by Grants from the Nature Science

Foundation of China (No: 81800447), and the Nature Science Foun-

dation of Hubei province (No: 2017CFB204). The authors have re-

ported that they have no relationships relevant to the contents of this

paper to disclose.

ADDRESS FOR CORRESPONDENCE: Dr Shaobo Shi,
Department of Cardiology & Cardiovascular Research
Institute, Renmin Hospital of Wuhan University, 238
Jiefang Road, Wuchang District, Wuhan, Hubei
430060, China. E-mail: shiyige@whu.edu.cn.
RE F E RENCE S
1. World Health Organization. Accessed April 27,
2022. https://covid19.who.int

2. Shade JK, Doshi AN, Sung E, et al. Real-time
prediction of mortality, cardiac arrest, and throm-
boembolic complications in hospitalized patients
with COVID-19. JACC Adv. 2022;1(2):100043.

3. Shi S, Qin M, Shen B, et al. Association of cardiac
injury with mortality in hospitalized patients with
COVID-19 in Wuhan, China. JAMA Cardiol.
2020;5(7):802–810.

4. Knight SR, Ho A, Pius R, et al. Risk stratifi-
cation of patients admitted to hospital with
covid-19 using the ISARIC WHO Clinical Charac-
terisation Protocol: development and validation
of the 4C Mortality Score. BMJ. 2020;370:
m3339.
5. Karim SSA, Karim QA. Omicron SARS-CoV-2
variant: a new chapter in the COVID-19
pandemic. Lancet. 2021;398(10317):2126–2128.
KEY WORDS cardiovascular complications,
COVID-19, machine learning

mailto:shiyige@whu.edu.cn
https://covid19.who.int
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref2
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref2
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref2
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref2
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref3
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref3
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref3
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref3
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref4
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref4
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref4
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref4
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref4
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref4
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref5
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref5
http://refhub.elsevier.com/S2772-963X(22)00047-3/sref5

