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Abstract

The process of selecting an artificial intelligence (AI) model to assist clinical
diagnosis of a particular pathology and its validation tests is relevant since the
values of accuracy, sensitivity and specificity may not reflect the behavior of the
method in a real environment. Here, we provide helpful considerations to
increase the success of using an Al model in clinical practice.

Key Words: Artificial intelligence; Diagnostic assistance; Validation tests; Leave-one-out
cross-validation; K-fold validation; Hold-out validation
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Core tip: The validation tests and the process to adopt a particular artificial intelligence
(AI) model are relevant. The percentages of accuracy, sensitivity and specificity
obtained through validation techniques are strong indicators of whether the AI model is
suitable for implementation in clinical practice or whether it will be necessary to
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continue acquiring samples.
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TO THE EDITOR

After studying the interesting article “Non-occlusive mesenteric ischemia: Diagnostic
challenges and perspectives in the era of artificial intelligence” by Bourcier et al[1],
who analyzed the current state of artificial intelligence (AI) in assisting clinical
diagnosis and its possible application in diagnosing nonocclusive mesenteric ischemia,
we are in full agreement with the Al techniques that the authors mention. However, a
greater emphasis on the evaluation process for Al models could yield better results;
when a rigorous testing stage is lacking, these models show poor performance upon
transfer from the laboratory to real practice.

It is essential to mention that Al models using machine learning techniques, such as
decision tree, support vector machine, artificial neural networks, naive Bayesian
classifier, Bayesian network K-nearest neighbor, and random forest, are predictive[2],
are indispensable to performance of the three stages of training, validation and testing
[3].

In this sense, the scarcity of validation tests provokes a reduction in the percentages
of accuracy (Ac), sensitivity (Se) and specificity (Sp) of the Al models at the time of
transferring them to a real environment[4].

These validation tests consist of segmenting the total of the samples available in
different proportions to force the Al model to look for a robust solution (a repres-
entative pattern) due to the variance in the data. However, how to define the
proportions in which the database will be segmented is a subject under development.
Therefore, cross-validation strategies such as leave-one-out cross-validation (LOOCV)
or k-fold cross-validation have been used more frequently than techniques such as
hold-out validation because they obtain better Ac, Se and Sp in laboratory tests[4-6];
moreover, they consider a larger population in the training process compared to hold-
out.

Following the LOOCYV guidelines, a sample is left out of the database and the Al
model is trained with the rest; once the training is finished, the separated spectrum is
evaluated with the trained model. This process is repeated until all the collected
spectra are evaluated, and the percentages of Ac, Se and Sp are calculated based on the
number of correct and incorrect evaluations that the models have carried out. By
involving most of the data in the training process, the result obtained by LOOCV
usually reflects an overtrained model, making the generalization process of future
samples complex by reducing their Ac, Se and Sp in a real scenario.

The k-fold model is similar to LOOCYV, except that the database is divided into k
groups with approximate numbers of samples instead of separating a single sample.
Thus, one group is left out, and the rest is used for training; the process ends when all
groups have been evaluated. The conflict with this strategy lies in defining the number
of k groups created, since there is currently no formal methodology to calculate them.
However, the most common values are k = 5 and 10; as such, the base data are
segmented into five or 10 groups. In contrast, hold-out divides the populations that
make up the database into percentages of 80-20 (one of the most used); that is, 80% of
the samples from each population that make up the database are used for training. As
this process is subjected to a more significant variance, the evaluation process usually
shows lower percentages of Ac, Se and Sp compared to LOOCV and k-fold[4]. The
above does not mean that the Al model is inadequate; instead, it indicates that the
number of samples collected is insufficient to detect a sufficiently robust pattern. Thus,
if the Ac, Se and Sp percentages are not reliable enough, acquiring more samples is a
good option before using this Al methodology in clinical practice.

Although no studies have been carried out in this regard, an excellent strategy for
evaluating whether an AI model is ready to be tested in a real environment is to
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analyze several techniques, first using LOOCV and selecting the techniques with the
best results to study their performance. Subsequently, k-fold evaluates the
performance of the previously selected models thanks to the LOOCYV strategy. As a
result of the study of the models using the k-fold strategy, the model with the best
performance should be selected. Finally, the best Al technique can be studied using the
hold-out strategy; upon separating a considerable number of samples from each
population according to the database (20%), the training/learning process of the Al
models is subject to a more significant variance in the data of each population. In this
way, they focus on particular features of the same group and not on characteristics of
the samples that make up a particular database (overfitting), as could occur in the case
of considering the LOOCV strategy only[4,5]. If the accuracy metrics of the model
evaluated with hold-out are similar to those obtained when it was evaluated using
LOOCYV, it is possible to expect that the Al model will perform well in a real
environment.

The use of Al methods in clinical diagnosis is new, and there are many subjects to
investigate in this field; however, it is fascinating how the use of these technologies has
reached medical science and how the new generations of researchers venture to use
and combine the different sciences (physics, chemistry, mathematics, engineering,
computer science, biology, among others) to generate new knowledge. We hope that
the recommendations made here will help explore this Al field in the biological and
medical sciences.
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