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* How to deal with large pieces of text using traditional
programming tools

* Translate it to many different languages

 Complex texts and frequent updates

 EHR systems may not have the capability to effectively
integrate the guidelines in their workflows

* Limited interoperability between different EHR systems and
healthcare providers
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By Tom Gerken
echnology reporter

Microsoft co-founder Bill Gates says the development of artificial
intelligence (Al) is the most important technological advance in decades.

In a blog post on Tuesday, he called it as fundamental as the creation of the
microprocessor, the personal computer, the Internet, and the mobile phone

*It will change the way people work, learn, travel, get health care, and

communicate with each other," he said

He was writing about the technology used by tools such as chatbot ChatGPT.
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* How to deal with large pieces of text using traditional
programming tools (LLM’s)

* Translate it to all the different languages within Europe (LLM'’s)

 Complex texts and frequent updates (LLM’s)

 EHR systems may not have the capability to effectively
integrate the guidelines in their workflows (Al facilitating
Clinical Decision Support)

* Limited interoperability between different EHR systems and
healthcare providers (becomes mandatory)
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Digital Tools to Improve Medication Adherence 4 OXFORD @ESC

ey

* Medication reminder apps: smartphone apps for medication reminders,

track doses taken, etc.
* Smart pill dispensers: These devices are equipped with alarms or

notifications to remind patients to take their medication
* Medication management platforms: Online platforms and apps that help

patients organize their medications and also provide educational

resources and track adherence over time.

* Telemedicine services: Virtual consultations with healthcare providers

offering medication management support.

Erasmus MC European Heart Journal — Digital Health ’
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 Wearable devices: To send medication reminders and track adherence,
while also monitoring vital signs and tracking physical activity to track
overall health management.

* Personal health record apps: Apps that allow users to store their
medication information, dosage instructions, and schedules in one place.

* Gamification: Apps using gamification techniqgues can make treatment

adherence more engaging and rewarding for patients.
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Besides the Purely Clinical Guidelines

Could it be beneficial to have Guidelines
focused on the application of Digital
Cardiovascular tools?
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Future Al guidelines for Echocardiography
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ARTIFICIAL INTELLIGENCE AND ECHOCARDIOGRAPHY

Editorial Comment

Future Guidelines for Artificial Intelligence in 2
Echocardiography
Andrew S. Tseng, MD, MPH, Francsco Lopez-fimenez, MD, MBA, and Pawricia A. Pellikka, MD, Rockester,
Minnesata
The ion of artificial inelli (Al in ec phy has  sent usable data.” Challenges include interprecation of unstructured

shown trermendous growth in the past decade, with the exdiing
potential for wandardzation reducing  vanabiity, automatng

and giTing discases.” With the
advent of advanced technigues in machine kearning, such as neural
netwarks and the accessibility of larpe digital data sets from elecronic
health records, the breadth and pace with which these advancements
are occurring are accelerating. Thes abundance of new sudies vanes in
scope, am, and genesalizabllity. Stancardized methods, such as the
Consolidated Swndards of Reporung Trials-Anificial Intelligence
(CONSORTAD  and Proposed  Recommendations  for
Cardiovaxcular  ImagngRelated  Machine  Leaming  Evahuation
(PRIME] checklist, have been developed aluate Al studi sys

data, ponabilty, and relability of existing algorithms ar different
institutions and varying edectronic medical records. Chuster analysis
isan analytic method that groups data according to similanties and dif
ferences; analysis may be supervised (using predetermined differ-
ences) or unsupervised (allowing the computer 1o detect similarities
and differences among groups)’

Likewise, Al in echocardiographic image interpretation requires a
multigep approach; (1) cohon sedection, (2) view labeling fe.g. apical
four-chamber), (3} segmentation of cardac chambers and other car
diac structures, (4) echocardiographic measurements, (3) disease
detection, and finally (6] reporting ' The inherent varubulity of mm-

and in echocard hy can make stan

tematic fshion ' Undoubtedly, a3 the fiekd of Al manures within the

age
dardization dfficule, Images sre obtained using different vendors,
different settings, and sometimes off-axis views Images inchude

practice of v, thise new will be incompo-
rated into echocardiography guidelines. The potentil appli fAl
n echoc s constantly dirg (Fgure 1) In this ecito-

nal. we provide a fundamental concepiial framework to approach
clinical guideline development in this growng fickd (Fgure 21

CHALLENGES OF Al IN ECHOCARDIOGRAPHY

two-and th di a s, Doppler, color flow, and both sill
and moving formats. lmage quality is alo vaniable depending on pa-
tient anatomy and the technical skill of the sonographer. All of these
factors distinguish echocardiography from other imaging modalities
such as computed tomography, which rely primarily on still images
with fewer technical variables. Such variaion inevitably requires Al
methods and sufficient data 1o overcame these limitations. Notably,

The application of Al in POses unique advancements in image processing methods, particularly with convo-
when it comes to model developrment and performance i , coupled with in graphics unit
The two main sources of echoc data are P d re- P power, have led o impressive resuls within medical image

ports, including measurements and raw images of moving image clips.
The use of Al in natural language processing and cluster analysis of
echocardiography measurements and repons requines appropriate
identification and handling of structured data iclearly coded dats;
eg, body mass index, E/A ratio), semstructured dits, and urstrae

tured data (frectext data: ¢ g, qualitative assessmends of vahular
regurgation). Therefore, the steps required for natural language pro-
cessing may include (1) of text, (2) tion

classification and segmentation tasks. These methods are currendy
appled not only to automate image sterpretation (eg. Uiiromues
EchoGo and EchoGo Pro for Al-enhanced automated stram analyss,
left ventncular ejection fraction, and detection of coronary artery dis-
ease, Heanlab Pulse Echolab for automated left ventricular sirain
and eyection fraction, DA LVivo EF for sutomatic wew selection
and left ventricular ejection fraction, TomTec Arena for measurement

containing variables of interest using Al or a preset ndle-based engine,
13) sentence segrmentation to dentify sentences contasning data
cements, () relationship extraction of the sentence and daty
dement, (5) filtering of istencies, and (6) ing to pre-

Fram e Deporment of Cardiovascutar Modicne, Mayo Cinic, Fochesier,
Monescta.

Ropent mouests Patrcia A, Polikia, MO, Mayo Ciinic, Depariment of Cardiovas-
e Maicins, Fochester, MN SS003 (E-niit: oufibhe a0 nyo b))

or. 9 Amarioan Sockaty of Echocar
dogrephy m y Instkution Or. Lopes-
Jirened i 3 Colmmnaor of the low efection Kastion Mgonthem,

o guide image acquiston le.g, Caption Health Caption
Al for reak-time guidance of ulrasound probe for point-of-care de-
vices), and even (o combine elecirocardiography, cardiac ausculta-
tion, and point-of-care ulrmound o messure stroke volume,
ejection fraction, and card@ac output (eg., EchoNous Kosmos),
Fvaksating the test performance of Al in echocardiography can ako
present important obstackes, One exampie is overfitting in which the
algorithm models the training data 100 closely such that noise and
random vanatxxas in training data are leamed & concepts for the
model. This results in high reported performance for similar data
sets o 5ets coming from the same institution or haalth care system
but poorer pesformance when tested in othes settings. This not only
limis izabifty but challenges the validity of the wol Now,

Heatt end Anumana (. Lopez-Jmanez and Maya Cinic may benaft from fis

&
honarara from Menanni for a ik on artificial rteligence in cardiology.
0884731 2/836.00
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there are emerging programing techniques to address this source of
bias and error. Ancther Alspedific concem, particulary in convolu
tional naural nenworks, is the so-called black box, where programmers
and researchers cannot evaluate the underlying Al logic. This be
comes particudarly salient when there is a possibility of Al to incorpo-
rate noncknical, unrelated data in s decrsion making Heatmaps lie,
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Figure 1 Current and potential applications of Al in echocardiography. The applications of Al in echocardiography span multiple do-

mains, including image acquisition, image interpretation, text interpretation, diagnosis, and prognosis.
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Wi ith significant progress in Al technology conquering various
challenges, such as processing complex texts like guidelines, the
previous limitations to successfully integrate them into health IT
environments such as electronic health record systems could be

resolved.

Regarding patient adherence to their treatment, a variety of digital
tools could be available. It is crucial to involve patients in the
development process and evaluation of what works and what

does not
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