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Cardiovascular disease is a leading cause of death among cancer
survivors, including adult survivors of childhood cancers, and these
patients face a greater risk of cardiovascular disease than the general
population [1-3]. Cardio-oncology is a relatively new medical specialty
devoted to the detection, prevention, and management of cardiovascu-
lar complications associated with cancer or cancer therapy [4]. In the
dawn of the digital era, it will be prudent to consider opportunities for
the application of various forms of emerging innovation and technolo-
gies for the care of cancer patients and survivors. To help lead these
endeavors, this manuscript series in the American Heart Journal Plus
envisioned by Associate Editor Brown and handled by Editor-in-Chief
Carl Pepine will give an overview of opportunities for artificial intelli-
gence and health informatics innovation in learning health systems in
cardio-oncology.

The first manuscript in this series addresses trends in Al publications
in cardiology and in oncology on PubMed, as a backdrop for the man-
uscripts on opportunities for Al specifically in cardio-oncology at the
interface of cardiology and oncology. The second manuscript has a
spotlight on artificial intelligence (AI) and electrocardiography in
cardio-oncology. The third (and companion to the second) manuscript
has an emphasis on artificial intelligence (AI) and imaging in cardio-
oncology. Manuscripts in the series also address the pursuit of health
equity in digital transformation, health informatics, and the cardiovas-
cular learning healthcare system, and the importance of interdisci-
plinary learning healthcare system team science in cardio-oncology
artificial intelligence and health informatics initiatives. Some of these

manuscripts are highlighted here below.

1. Trends in cardiology and oncology artificial intelligence
publications

Al is a burgeoning research area that promises to continue to lead the
science and healthcare fields towards a path of high performance,
especially in the cutting-edge fields of cardiology and oncology. There
have been increasing amounts and pace of published research in Al,
signaling increasing interest and applications in these fields. Objective
evidence on the accelerated growth of Al in these fields is provided,
particularly in the last five years since around 2015 [9]. Continued
subsequent exponential growth is predicted, based on these historical
trends.

2. Artificial intelligence opportunities in cardio-oncology:
overview with spotlight on electrocardiography

For over half a century, ECG parameters such as QRS amplitude/
duration and QT interval have been evaluated and found to associate
with (and perhaps predict) systolic dysfunction. Additionally, in the past
handful of years, artificial intelligence algorithms applied to ECGs (AI-
ECG) have been used to predict cardiomyopathy and arrhythmias,
among other conditions. Yet, no one has written specifically about
applying AI-ECG in Cardio-Oncology. Seminal papers on AI-ECG in
Cardiology and the role of ECG parameters in cardio-oncology are
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highlighted [5].

3. Artificial intelligence and imaging: opportunities in cardio-
oncology

A spotlight is also shed on opportunities for the application of arti-
ficial intelligence methodologies to imaging modalities in cardio-
oncology. Al technologies applied to cardiovascular imaging in cardio-
oncology with a strong emphasis on prevention and tailored treatment
could be helpful for a variety of cardiovascular conditions for cancer
patients. The use of Al-augmented echocardiography, cardiovascular
magnetic resonance imaging (CMR), computed tomography (CT; espe-
cially coronary artery calcium (CAC)), single proton emission computed
tomography (SPECT) and positron emission tomography (PET) imaging
acquisition and analysis for prediction and assessment of cardiovascular
adverse events in patients treated for cancer are proposed. Al-
augmented multimodality imaging is described for assessment of
intracardiac tumors based on the currently emerging reports predicting
utility in the general and cardio-oncology populations. The opportu-
nities for application of Al in Cardio-Oncology imaging are great, and if
availed, could become a game-changer for our patients. This article
highlighting seminal papers on and the role of Al in imaging applied to
Cardio-Oncology may be useful to others in the field [6].

4. Connected Health Innovation Research Program (C.H.L.R.P.):
A Bridge for Digital Health and Wellness inCardiology and
Oncology

The Connected Health Innovation Research Program (C.H.LR.P.) is
an interdisciplinary research platform that aims to advance this field
through innovation, patient education, and improved care delivery
systems supplemented by digitalhealth. A connected health research
program was developed to evaluate the adoption and clinical efficacy of
digitalhealth products for wellness and cardiovascular health in the
future. De-identified retrospective data on specific clinicaloutcomes
have been gathered through these partnerships for retrospective studies
on adoption, clinical efficacy, anduser satisfaction, prior to pursuing
prospective and case studies. A user-friendly set of tools for patient care,
engagement, education, and outcomes was created, with the goal of
improving overall health and cardiovascular health,particularly in
cardio-oncology [10]. Company technologies focus on wellness bio-
metrics tracking, oxygen saturation,weight trends, sleep patterns, heart
rate variability, Al diagnostics, electrocardiogram/blood pressure pat-
terns and theirintegration into electronic health records, audio com-
panions with curated sessions, real-time metabolism tracking,
andinstructional video modules. The cardio-oncology community now
has access to a collection of software and hardwareinnovations; a
website is currently in testing, and a mobile application is in the plan-
ning stages.

5. The pursuit of health equity in digital transformation, health
informatics, and the cardiovascular learning healthcare system

In comparison to Caucasians, African Americans have a higher risk of
cardiovascular morbidity and death, as well as a lower rate of specialty
consultation and treatment. In the management and treatment of
chemotherapy-related cardiovascular problems, there are substantial
discrepancies. Cardiotoxicity affects African Americans at a higher
incidence than it does Caucasians, and they are underrepresented in
clinical trials aiming at reducing cardiovascular harm caused by cancer
treatments. An integrative and innovative approach will be necessary to
reduce racial and ethnic differences in cardiotoxicity prevention. If
implemented carefully and strategically in conjunction with minority
populations, several forms of digital transformation using health infor-
matics have the potential to contribute to health equity [8].
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6. Establishing an interdisciplinary research team for cardio-
oncology artificial intelligence informatics precision and health

equity

Predicting cardiovascular risk in individuals with a history of cancer
and cancer treatment, on the other hand, is difficult. Thus, it was
determined that establishing an interdisciplinary team to develop car-
diovascular risk stratification clinical decision aids that will be inte-
grated into oncology patients' electronic health records was critical. This
manuscript emphasizes the need for and describes the process of
building a successful interdisciplinary research team focused on
leveraging artificial intelligence and informatics and provides initial
output on an epidemiological cohort for cardio-oncology studies
developed by the multi-institutional team. The team's core members
from MCW, UWM, and MSOE, as well as additional team members from
Cleveland Clinic, Mayo Clinic, and other institutions, have joined forces
to advance cardio-oncology through the use of high-performance
computing. The team is comprised of clinicians and researchers from a
variety of complementary fields relevant to this work. In the article,
lessons learned in establishing this team are presented, as well as pre-
liminary findings from the epidemiology cohort [7].
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