
From diagnostics 
to therapeutics, 
artificial intelligence 
is set to  change the 
way cardiovascular 
diseases are identified 
and treated
By Marjo Johne

ARTIFICIAL
INTELLIGENCE
LAUNCHES A  
NEW ERA IN  
CARDIAC CARE
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A diagnosis of coronary artery disease usually comes after a series of 
procedures, including blood tests, exercise to reproduce symptoms, an 
electrocardiogram, a chest X-ray and, finally, cardiac catheterization, where 
a thin tube is inserted through the heart’s blood vessels to check blood flow 
and function in various parts of the organ.

It can take weeks, even months, for each patient to go through these 
gold-standard procedures.

 But this decades-old way of diagnosing coronary artery disease could 
soon be a thing of the past, thanks to artificial intelligence (AI) technology.

“With our technology, you just lay down, take off your shirt and, with a 
hand-held, battery-operated device, your doctor can take a three-minute 
recording that collects 10 million data points,” explains Don Crawford, 
president and CEO of Analytics 4 Life Inc., a Toronto-based company 
focused on artificial intelligence-based medical devices. “This data is then 
sent to a cloud storage device, and from there our computers take that data 
and create a three-dimensional image of the heart, along with a detailed 
report,” explains Mr. Crawford.

“By the time the patient has their shirt back on, the physician has 
already received the report on their computer. And based on this report, 
they can let their patients know whether or not they need to go to the 
cath[eterization] lab.”

The Analytics 4 Life technology, currently being tested in a dozen 
hospitals in the United States, is at the leading edge of artificial intelligence 
in cardiac care – an emerging field of science that’s set to change the way 
cardiovascular diseases are diagnosed and perhaps even treated.

At the University of Nottingham in England, researchers used machine 
learning – where AI algorithms trained themselves – in order to find 
patterns to predict which patients would have their first heart attack 
over the next 10 years. After scanning close to 300,000 patient records, 
the researchers found that the AI algorithms did significantly better in 
predicting heart attacks than assessments based on the commonly used 
American College of Cardiology/American Heart Association guidelines. 

In India, a start-up called Cardiotrack recently rolled out a technology 
platform that uses a hand-held device, cloud storage and artificial 
intelligence to capture and analyze electrocardiogram signals for specific 
heart conditions.

“The possibilities with artificial intelligence are truly exciting,” says Brian 
Golden, Sandra Rotman Chair in Health Sector Strategy at the University 
of Toronto (U of T) and the University Health Network (UHN) and vice-
dean of professional programs at U of T’s Rotman School of Management. 
“The ability to instantly recognize patterns and make sense of data from 
these patterns will improve diagnosis speed and quality, reduce wait times, 
improve health outcomes and reduce costs.”

In Canada, the stage is set for AI to transform how heart disease is 
diagnosed, treated and managed. And the Peter Munk Cardiac Centre 
(PMCC) is right in the centre of this exciting transformation, powered by 
digital data, ubiquitous connectivity and intelligent machines.

Armed with a $100-million donation from the Peter and Melanie Munk 
Charitable Foundation, the centre has forged a partnership with U of T’s 
Vector Institute for Artificial Intelligence, which was launched last March 
to advance deep learning research and develop world-leading AI talent.

“This is the first formal health-care partnership that the Vector Institute 
has engaged in, and we anticipate that what we do with the Vector 
[Institute] will be the model for what it does subsequently with cancer, 
neurosciences and other health disciplines,” says Dr. Barry Rubin, Chair 
and Program Medical Director, Peter Munk Cardiac Centre

Together, the PMCC and the Vector Institute will build an AI team 
that includes a lead computer scientist, software engineers and PMCC 
clinicians. This team will work to identify heart problems that can be solved 
through AI and machine learning.

“We will use predictive models and decision support to tailor patients’ care 
to their unique clinical and genomic traits,” says Dr. Rubin. “We will use 
natural language processing to communicate with patients in real time, no 
matter what language they are speaking. Taken together, this will improve 
the efficiency of health-care delivery, outcomes and patient satisfaction.”

What will AI-supported cardiac care look like to patients and health-
care professionals? Dr. Rubin paints a sample scenario, where doctors 
can remotely monitor patients with conditions such as abnormal heart 
rhythms and then bring to the hospital those who are identified as at risk 
of death or serious heart damage, based on AI algorithms that can analyze 
billions of biological and research data points.

“You can use the AI approach to pinpoint which patients face potentially 
lethal events, and bring them to the hospital before that happens,” says Dr. 
Rubin. “So you’re managing patients outside the hospital and using the 
real value of AI to predict and prevent these lethal events.”

The great wealth and quality of digital health and research data at the 
PMCC are critical to the success of the centre’s AI goals, says Dr. Rubin.  The 
PMCC recently flowed six of 47 disparate clinical and research databases 
into a vast “data lake,” and it is now working to bring the remaining 
databases into the same central reservoir.

By integrating all this data – blood tests, clinical notes, X-rays, 
ultrasounds, CT and MRI scans, pathology slides and genetic information 
– in one location, clinicians and researchers can use AI to discover potential 
causes of heart disease. These discoveries, in turn, can lead to new cures.

“For example, if we have data on 10,000 patients with a narrow heart 
valve, and it turns out that 2,000 of these patients have a similar gene 
mutation, we could determine how that gene works and develop new 
therapies that would prevent the heart valve disease from ever developing 
in patients with that mutation,” says Dr. Rubin. 

Toronto is one of the two epicentres for thought leadership in AI – the 
other place is Silicon Valley in California – and boasts a robust ecosystem 
for AI- and digital-based health-care innovations, says Ying Tam, head 
of health at the venture services for MaRS Discovery District, a Toronto 
innovation hub that connects entrepreneurs, business experts, researchers, 
educators and social scientists.

He points to Ontario companies such as Cloud DX and Deep Genomics, 
which use AI and machine learning to diagnose disease and design more 
targeted therapies.

While AI champions continue to innovate in health care, it will likely 
take years before many of these new technologies are adopted in clinical 
practice, says Mr. Tam. Regulations that govern medical technology are 
complicated, says Mr. Tam, and could work against the very nature of 
artificial intelligence. For instance, when an organization such as the U.S. 
Food and Drug Administration approves a medical solution, it does so 
based on a specific information package. With AI, information continues 
to change as the underlying algorithms learn from existing and new data.

Nevertheless, AI solutions have already been proven in other areas 
in health care. Dr. David Jaffray, Senior Scientist at Princess Margaret 
Cancer Centre in Toronto, points to the use of algorithms at the hospital 
to automate the design of treatments for cancer patients.

“The technology is very attractive because it allows us to design the 
treatment sooner, treat patients sooner and even ensure that the treatment 
plans follow the appropriate protocols,” he says. 

This level of AI-enabled efficiency can, in the future, also help hospitals 
to optimize the use of their resources, while ensuring the best outcomes 
for patients, says Dr. Rubin.

“If we had complete data on all of our patients, we could use AI to 
predict which patients that had heart valve surgery would stay in hospital 
three days or 10 days after their operation,” he says. “Using this AI-based 
approach, we will be able to better plan and better utilize our health-care 
resources.”

Having cemented its partnership with the Vector Institute, the PMCC 
must now work to integrate AI into practice – an undertaking that requires 
a shift in mindset around patient care.

“We will need to train clinicians and students at the PMCC to work in 
environments where AI-based predictions will inform treatment decisions 
and the management of patients,” says Dr. Rubin. “There’s no question that 
AI and machine learning are the future.”  
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“What we do with the Vector [Institute] 
will be the model for what it does 

subsequently with cancer, neurosciences 
and other health disciplines.”

Dr. Barry Rubin, Chair and Program Medical Director, PMCC
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