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Kidney Care—A Personal Assistant
Assessment
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Abstract A cognitive disability is a medical condition that, despite all technological progress, still does not have a cure, i.e., there are cases where the physician
may use medication, but the only purpose is to decrease the progression of the
disease, not its cure. This is the case in many situations, and in particular in kidney
illnesses, which have a dominant impact on a person well being, i.e., the assistance
to an individual to whom was diagnosed cognitive disabilities is essential, where
the location of the individual is not decisive or important. Hence, the presence of a
Personal Assistance Service can become a cornerstone in achieving independence
and quality of life. Therefore, the objective of this work is to present an intelligent
system aimed at an endless individuals monitoring and alerting system, based on a
Logical Programming approach to Knowledge Representation and Reasoning, and
centre on RapidMiner, a software platform that provides an integrated environment
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for machine learning, predictive analysis or application development and deployment. It undergoes a Case Based approach to computing that tracks patient’s performance, learn and deliver content when it is needed, and assures that patient’s key
information is changed into the indispensable ongoing knowledge.

⋅

Logic
Keywords Personal Assistants Artiﬁcial Intelligence Intelligent Systems
Knowledge Representation and Reasoning
Case Based
Programming
Reasoning

⋅

3.1

⋅

Introduction

Kidneys play an important role in the human organism, once are involved in a wide
variety of processes in the human body. Clinical assessment of this organ’s function
is common in routine medical practice and essential for assessing overall health and,
more speciﬁcally, for detecting, evaluating and monitoring acute and chronic diseases. Indeed, in healthcare there has been a growing interest and investment in
various forms of constant individuals monitoring. The increasing of average life
expectation and, consequently, the costs in healthcare due to the population in
general, and the elderly in particular, are the motivation for this investment. There
are several ways to evaluate kidney function, but the Glomerular Filtration Rate
(GFR) is considered the best overall index of kidney function in health and disease.
GFR measures the clearance of a substance that is freely ﬁltered through the kidney’s
glomerular capillary wall in a certain period of time. Although this is considered the
greatest method to assess kidney function, it is not easy to measure GFR in clinical
practice, once its rate is estimated from equations using serum creatinine, age, race,
gender or body size [1, 2]. On the other hand, creatinine fulﬁls almost all the
requirements for a perfect ﬁltration marker, once it is not a protein bound, it is freely
ﬁltered and not metabolized by the kidney, and it is physiologically inert. If one’s
kidney is not functioning properly, an increased level of creatinine may accumulate
in one’s blood. A serum creatinine test measures the level of creatinine in the blood
and provides an estimate of how well the kidney ﬁlter (glomerular ﬁltration rate).
These reasons explain why is creatinine often considered the main substance to
calculate GFR. Knowing both its values in the blood and urine, it is possible to
calculate the creatinine clearance and, as a consequence, to evaluate a patient’s
kidney function. However, creatinine concentration in the blood is not, by itself,
enough to predict kidney’s state, once it varies according characteristics of the
patient, namely age, body mass index and gender. For example, for both men and
women, normal values of creatinine clearance tend to be lower for older people [3].
Therefore, all the information available is relevant in order to monitor a patient’s
kidney function. This is the main reason for one’s approach to handle the problem,
i.e., through Case Based Reasoning (CBR) it is possible to classify new unlabelled
cases using past cases’ knowledge. Indeed, one of the major catalysts for change is
going to be Artiﬁcial Intelligence (AI), where CBR is assumed to be one of the most
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