
Rhythm detection in patients
with AFib using AI



Cardiac arrhythmias affect a large population, with a total
annual direct healthcare cost representing a significant
economic burden. Arrhythmias can lead to morbidity and
mortality.



AFib itself is not usually life threatening, but it is a serious
condition that may increase a person’s risk of mortality
from cardiovascular conditions such as heart attack , and
heart failure and stroke.

People with AFib may also have a higher chance of
developing diseases such as dementiaTrusted Source and
gastrointestinal and liver diseasesTrusted Source.

The earlier a person receives an AFib diagnosis the better

their outcomesTrusted Source may be.



One important aspect is the detection and management
of potentially thrombogenic arrhythmias such as atrial
fibrillation. While atrial fibrillation is the most common
arrhythmia with a lifetime risk of one in three persons
and an increased risk of thromboembolic complications
such as stroke, many atrial fibrillation episodes are
asymptomatic and a first diagnosis is oftentimes only
reached after an embolic event. Therefore, screening for
atrial fibrillation represents an important part of clinical
practice.



Due to its simplicity and low cost, analyzing an
electrocardiogram (ECG) is the most common technique for
detecting cardiac arrhythmia.

The massive amount of ECG data collected every day, in
home and hospital, may preclude data review by human
operators/technicians .

Therefore, deep learning approaches have gained interest in
arrhythmia detection.







A recent study in the United States examined more than
100,000 echocardiograms of patients with paroxysmal
atrial fibrillation. The program distinguished between
echocardiograms that showed a heart in sinus rhythm (a
period of normal heartbeat) and echocardiograms that
showed a heart in an irregular rhythm. The program
predicted which patients in sinus rhythm had or would
have atrial fibrillation within 90 days.



Wearable Tech Uses AI to Detect 

Cardiac Arrhythmia 30 Minutes 

Before Onset



Researchers from the University of Luxembourg have
developed a new AI-based model that can predict
irregular heartbeat, or cardiac arrhythmia, about 30
minutes before its onset





For this study, researchers developed an AI model called
WARN (Warning of Atrial fibRillatioN) to help predict AFib.

The WARN system was trained and tested on 24-hour
recordings of electrocardiogram data gathered through
Holter devicesTrusted Source worn by 350 people at Tongji
Hospital in Wuhan, China.





First, the ECG data were pre-processed with a 0.5–40-zH
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The data were labeled with three classes: AF, pre-AF, and
SR. AF was labeled by cardiologists, while pre-AF was
defined as the period just before AF onset with high RRI
variability .

The remaining segments were labeled as SR. Then, the RRI
data were used to train a deep convolutional neural network
(CNN) with 479 layers that classifies between SR, pre-AF,
and AF segments.



Gonçalves said this same model could one day be used
through everyday smartwatchesTrusted Source.
Current smartwatch technologies claiming to detect
irregular heartbeat can be helpful for people with AFib.
However, these technologies do not yet offer early
detection and may not always provide accurate results.
Early detection of AFib before it occurs could, therefore,
improve preventive measures.



“Today, smartwatches can already tell usTrusted Source if
we have AFib. However, for many people, when AFib sets
in, it can be difficult to reverse it back to a regular sinus
rhythm, ”he explained.

“An early warning allows patients to take preventive
measures such as taking anti-arrhythmia and anticoagulant
medication at an early time point .”



A not-so-distant future is conceivable in which simple
wearables monitor our cardiovascular system 24/7, alerting us
to subtle changes in its dynamics. These changes could then
be linked to specific diseases like AFib or even life-threatening
events like heart attacks. In many cases, even a few minutes
before the alert could allow patients to seek immediate
medical attention and perhaps prevent the onset of the
disease, thus avoiding its associated complications.




