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Abstract

Introduction: Reducing unnecessary laboratory tests is an essential issue in the Intensive Care Unit. One
solution for this issue is to predict the value of a laboratory test to specify the necessity of ordering the tests.
The aim of this paper was to propose a clinical decision support system for predicting laboratory tests values.
Calcium laboratory tests of three categories of patients, including upper and lower gastrointestinal bleeding,
and unspecified hemorrhage of gastrointestinal tract, have been selected as the case studies for this research.

Method: In this research, the data have been collected from MIMIC-II database. For predicting calcium
laboratory values, a Fuzzy Takagi-Sugeno model is used and the input variables of the model are heart rate
and previous value of calcium laboratory test.

Results: The results showed that the values of calcium laboratory test for the understudy patients were
predictable with an acceptable accuracy. In average, the mean absolute errors of the system for the three
categories of the patients are 0.27, 0.29, and 0.28, respectively.

Conclusion: In this research, using fuzzy modeling and two variables of heart rate and previous calcium
laboratory values, a clinical decision support system was proposed for predicting laboratory values of three
categories of patients with gastrointestinal bleeding. Using these two clinical values as input variables, the
obtained results were acceptable and showed the capability of the proposed system in predicting calcium
laboratory values. For achieving better results, the impact of more input variables should be studied. Since,
the proposed system predicts the laboratory values instead of just predicting the necessity of the laboratory
tests; it was more generalized than previous studies. So, the proposed method let the specialists make the
decision depending on the condition of each patient.

Keywords: Unnecessary Laboratory Tests, Intensive Care Unit, Calcium Laboratory Value Prediction,
Gastrointestinal Bleeding Patients, Fuzzy Modeling
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