Alaa Alahmadi, Alan Davies, Markel Vigo and Caroline Jay.
Department of Computer Science, The University of Manchester, Kilburn Building,
Oxford Rd, Manchester, M13 9PL, UK.

A Novel, Explainable Algorithm to Support Patients in
Detecting Potentially Lethal, Drug-Induced Long QT
Syndrome on the Electrocardiogram (ECG)
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- Self-monitoring could be
lifesaving, but detecting it on
the ECG is difficult, even for
clinicians who routinely read
ECGs.
(TdP)

- Currently no reliable
algorithms able to automate its
detection.

- The decision tree algorithm overfits and generalises less well than
the ‘human-like’ algorithm. Whilst the decision tree rules are
technically explainable, they are not clinically explainable, as they
are not based on medical evidence.
- Our ‘human-like’ algorithm is able to reliably detect LQTS at risk
of TdP regardless of heart rate and ECG morphology.

Methods
Human visual perception + Clinical knowledge

Explainable human-like algorithm

- Applying pseudo-colour
to an ECG.

- Focus groups with clinicians and patients showed strong support
for the approach.
- The ‘human-like’ algorithm is intuitively explainable, as it is based
on visual perception. Because it is easy to see how it reached its
decision about risk classification, it is also viewed as trustworthy.
- Self-monitoring the ECG for LQTS is feasible, potentially saving
many lives. The results lay the theoretical foundations for how we
can combine human perception and clinical knowledge to produce
explainable algorithms that are robust and transparent enough for
use in clinical practice.

- Automatically adjusting
pseudo-colour to heart rate.
- Quantifying the colours
and locating inflection
points.
- Knowledge base:
- Manually-curated
clinical rules vs fully
automated rule-generation
by decision tree.
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Long QT-interval

Testing the
algorithm on a large
number of ECGs
(5050) with variable
QT-intervals at
varying heart rates
yields a Matthews
correlation
coefficient (MCC) of
88%, overall
accuracy of 97%,
sensitivity of 94%
and specificity of
99%.
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One clinician commenting:
“I can see this being an
important tool in clinical
trials.”

