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Artificial intelligence applied to the diagnostic accuracy of left
ventricular hypertrophy using electrocardiographic criteria

Inteligencia artificial aplicada a la precision diagndstica de hipertrofia ventricular
izquierda mediante criterios electrocardiograficos

Dayhana Arango-Cérdenas’*, Valeria Lépez-Cardona’, and Jorge A. Castrillon-Lozano'?

'School of Medicine; ?Infettare Research Group. Universidad Cooperativa de Colombia, Medellin, Colombia

We were interested to read Céaceres et al.’s' article
titled “Diagnostic accuracy of electrocardiographic cri-
teria for left ventricular hypertrophy compared with
echocardiographic findings,” whose objective was to
determine the diagnostic accuracy of electrocardio-
graphic criteria compared to echocardiograms. Thus,
we would like to contribute the following:

An electrocardiogram (ECG) is a basic, low-cost test
that provides useful information on left ventricular
hypertrophy (LVH); however, its sensitivity is 15 to 30%.
Today, new strategies have been sought to provide
more accurate diagnoses. Thus, with the advent of new
technologies, artificial intelligence (Al) has recently
achieved a very promising performance in terms of
diagnoses and medical imaging, and has proven to
have a better diagnostic performance than conventional
methods, including the cardiologist’s assessment?.

Liu et al.® developed an Al-based ECG model to
detect LVH and predict cardiovascular death, with a
sensitivity of 90.3% and a specificity of 69.3%, and
compared it with the diagnosis made by cardiologists
using a 12-lead ECG, with a sensitivity of 38.2% and
specificity of 89.7%. Therefore, they noted that Al has
more diagnostic accuracy and is a very useful tool
for detecting LVH, even when patients have a variety
of comorbidities. The cases diagnosed with this
model were consistently associated with greater
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cardiovascular mortality when validated externally
with a Japanese cohort, concluding that automated
ECG Al performs very well not only for early diagno-
sis, but also for predicting cardiovascular mortality.

Artificial intelligence significantly surpassed the con-
ventional LVH criteria applied manually by cardiologists,
including the Romhilt-Estes score, Cornell criteria and
Sokolow-Lyon criteria. Kashou et al.* developed an
Al-ECG algorithm in which they evaluated 20,000 patients
with simultaneous ECGs and echocardiograms and
determined that the algorithm combining ECG and elec-
trocardiogram data functioned much better than the
different scoring systems currently in use, as it obtained
a 159.9% greater sensitivity than the specialists’ perfor-
mance. Although Céceres et al.' stated that the Pegue-
ro-Lo Presti electrocardiographic criteria were more
sensitive and specific than other criteria, Al has been
proven to surpass them, making it the most accurate
diagnostic method today.

In conclusion, some criteria manually employed in
medical practice have proven to have greater diagnos-
tic accuracy than others; however, Al has less interpre-
tive bias and greater sensitivity and specificity than all
the currently proposed methods and their combina-
tions. We recommend continuing research in this field,
and having authors include Al in the proposed designs
and comparisons to ensure that the most accurate method
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to date is being studied. It is advisable to continue per-
forming studies to describe populations with different
demographic characteristics and thus give rise to future
interventions in this field, without ignoring the infrastruc-
ture, financial and digital capacity limitations that hospitals
may have in adequately implementing these Al-based
strategies and innovating in Colombian clinical practice.
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