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Abstract

Non-alcoholic fatty liver disease (NAFLD) is a hepatic dis-
ease associated with metabolic syndrome. NAFLD covers a
spectrum of liver disease from steatosis to non-alcoholic stea-
tohepatitis (NASH) and cirrhosis.

NASH is a disease evolving under the influence of various
stimuli still poorly understood. In this paper we present new
clinical decision support system (CDSS) for the diagnosis of
NASH and the comparison of this system with machine learn-
ing algorithms.
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Introduction

NAFLD is a clinical syndrome and pathologically characte-
rized by diffuse macrovesicular fatty change in the hepato-
cytes. NAFLD includes simple nonalcoholic fatty liver dis-
ease, nonalcoholic steatohepatitis (NASH) and hepatic cirrho-
sis [1].

NASH is a disease evolving under the influence of various
stimuli still poorly understood, but where insulin resistance
prominently [2]. It is necessary to develop a knowledge-based
system to diagnose NASH. In this paper we describe a new
diagnosis support system based on validated knowledge from
scientific literature and clinical practice guidelines (CPG) and
comparison of this system with machine learning algorithms.

Materials and Methods

162 morbidly obese subjects involved in a gastric surgery
program, prospectively recruited between 2005 and 2009 in
the Department of Nutrition of Pitié-Salpétriere.

Prediction analyses were performed using the following
commonly used methods: logistic regression and fuzzy data-
mining. All algorithms were implemented within the R envi-
ronment.

Case Based Fuzzy Cognitive Map (CBFCM) is a hybrid deci-
sion-making computing technique [3]. CBFCM is represented
as nodes (concepts) that illustrate the different aspects of the
system’s behavior. The construction of CBFCM for the mod-
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eling of a medical decision making task is consisting of three
parts: (a) to determine concepts and (b) to determine the
strength of cognitive relationships between concepts (c) to
explicit the fuzzy control rules [4].

Results

Logistic regression gives an accuracy of 77.3% and Fuzzy
Data Mining gives an accuracy of 75%. With CDSS, the accu-
racy was 91.9% and gives AUROC=91.7%

Discussion and conclusion

On our data, prediction NASH with decision support system
gives performance higher than logistic regression and fuzzy
data mining. The conducted study allowed us to test cognitive
approaches reasoning to enable personalized medicine.
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