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Introduction: Bacterial meningitis requires timely diagnosis and treatment; otherwise it will have
relatively high complications and mortality and morbidity. In the early stages of the disease
distinguishing between bacterial meningitis that it is most dangerous type and other type is so
complicated and inaccurate. Hence in this study a fuzzy expert system for distinguish bacterial
meningitis from other kind of meningitis in children is presented.

Method: In the proposed fuzzy system, two fuzzy inference engines (The diagnosis of bacterial
meningitis and the proposed new LP) were used. Mamdani model was used in both fuzzy inference
engines using Max-Min as AND-OR operators and Centroid method was used as defuzzification
technique.

Results: The first fuzzy inference engine was evaluated using data obtained from 106 patients’
records admitted with meningitis. Accuracy, sensitivity, and precision of the system in terms of
bacterial meningitis diagnosis were 91%, 100% and 89% respectively. The ROC curve was used to
show system performance graphically and the area under the ROC curve was 0.947. To measure
agreement of system results with the physician diagnosis, Kappa statistics was employed and
showed a high relation (K=0.79, P<0.001). Extracted data from 75 cases with non-bacterial
meningitis were used to evaluate the second inference engine and accuracy, sensitivity, and
precision of this system were 96%, 100%, and 95% respectively, and the area under the ROC curve
was 0.96 and Kappa statistic showed a very high agreement between the system output with
physician diagnosis (K=0.87,P<0/001).

Conclusion: According to the complexity and importance of early diagnosis of bacterial
meningitis, and favorable results of the implementation and evaluation of the suggested expert
system, therefore this system can be useful for detecting and differentiating acute bacterial
meningitis of other meningitis, but more studies must be performed for better assessment and
verification of system.
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