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Abstract: The past and current situation of the SARS-CoV-2 pandemic has put the entire society, and
especially all hospital systems, worldwide to the test. It is essential that health system managers
and decision makers optimize the management of resources, even being forced to improvise new
units, divert resources usually destined to other functions and/or change the usual care modality by
considerably enhancing aspects of telemedicine. Artificial Intelligence (AI) techniques and procedures
are of great help in decision making in emergency environments due to severe pandemics because of
their predictive capacity. This paper presents the PRACTICUM DIRECT project, which proposes the
design and implementation of a tool to assist health system managers in making decisions on the
early management of hospital resources. It makes use of AI techniques to identify the most critical
variables in each case and build models capable of showing the possibilities and consequences of the
decisions taken on resources at each moment of the emergency. It includes a simulator that shows
how they would affect management. The current status is that of the selection of the most appropriate
variables, taking into account those affected during the SARS-CoV-2 pandemic: infectious diseases,
cardio-neuro-circulatory diseases, metabolic diseases and rehabilitative medicine.

Academic Editors: Joaquim de Moura,
Marco A. González, Javier Pereira

Keywords: pandemics; artificial intelligence; simulator; resources; expert system

and Manuel G. Penedo
Published: 22 October 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affiliations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses/by/
4.0/).

1. Introduction
Decision making based on prior knowledge or experience is a very common practice
in medicine [1], especially because of the current situation experienced by the SARS-Cov-2
pandemic [2], where many centers, regardless of the country, have been overwhelmed
by the increasing number of admissions and the scarce number of available staff and
beds [3]. Some facilities or medical systems take advantage of all this lived knowledge to
create reports or systematic reviews that can be used for future cases [4]. The use of prior
knowledge for decision making in future situations is very common in pandemics [5]. This
allows decisions to be determined more quickly and effectively, since, during the pandemic,
many treatments and diagnoses, both SARS-Cov-2-dependent and independent, have been
reconsidered, most of them having to be postponed or canceled [6].
This paper introduces the PRACTICUM DIRECT project. It proposes a tool to assist
in decision making on the optimization of resources in the case of pandemics. This tool is
supported by Artificial Intelligence (AI) techniques to have a greater predictive capacity
and, thus, to have a better assistance from the tool.
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2. Materials and Methods
This section describes the tool architecture and introduces the current status of
the project.
2.1. Software Architecture
As architecture, we opted for the classic architecture divided into front-end and backend (Figure 1). The front-end is in charge of visualization and user authentication. The
back-end is in charge of all medical data processing.

Figure 1. Simplified diagram of the tool structure. In the back-end, predictions are determined
by means of AI models. The front-end is responsible for authentication and visualization of
the application.

For better usability, the graphical interface will be simplified with a traffic light system
to indicate how urgent the situation is and the actions to be taken. Thus, green would
indicate a situation of minimal urgency, yellow would be medium urgency and red would
be extreme urgency.
2.2. Proposed Model
The proposed Artificial Intelligence [7] model is a rule-based expert system [8]. In this
way, knowledge can be inferred (inference engine) from the experience of the medical
specialists (expert knowledge) and from all the previous information on pandemic actions
collected in the center itself and in other centers (knowledge base). The combination
of information allows to obtain the current information that the specialists have, while
considering other known previous actions, some being from other centers (Figure 2).

Figure 2. Basic scheme of the operation of a rule-based expert system applied in medicine. Knowledge
inference is conducted in the inference engine from all the knowledge.
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2.3. Medical Variables
Currently, a study is underway to select the medical variables with which to train
the model and test the system. For the evaluation of the selection, four pathologies that
were among the most affected during the SARS-CoV-2 pandemic due to their urgency
of treatment or lethality were taken into account: infectious diseases, diseases of the
circulatory system, metabolic diseases and rehabilitations.
3. Conclusions
The main conclusion is that there is a wide range of variables to be taken into account.
For the initial phases of the project, it is necessary to filter and select only those most
affected by the pandemic.
The development of the software tool has to guarantee security regarding access to
the information of the resources and medical variables, all this while maintaining efficiency
and usability.
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Abbreviations
The following abbreviations are used in this manuscript:
SARS-CoV-2
AI

Severe Acute Respiratory Syndrome Coronavirus 2
Artificial Intelligence
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