An Ontology based Expert System for Diagnosis and Recommendation
in Hemodialysis Patient
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ABSTRACT - This paper proposed the development of an ontology based expert system for
diagnosis and recommendation in hemodialysis patients due to lack of expert dialysis nurses.
Knowledge of the system is extracted from academic textbooks and tacit knowledge from expert
dialysis nurses and is represented as If-Then Rules and Ontology. The knowledgebase of the system
contains 89 rules, 52 concepts of drug ontology and 130 concepts of food ontology. The rule
conditions are consisted of 26 patient’s blood test results and patient's medical treatment history. The
system uses forward chaining to inference the diagnosis and recommendation for patients. The system
was developed with PHP programming language and MySQL database is used for storing the
knowledge and the data of the system. After 30 patient’s data were treated in this experiment, results
found that the expert system can efficiently diagnosis and recommend patients with precision value of
96.89% and recall value of 95.39%, comparing with expert dialysis nurses’ answers.

KEYWORDS -Recommendation in Hemodialysis Patients, Expert System, Ontology, Forward
Chaining
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1. Bicarbonate (HCO,) 22 — 24 mmol/L
2. Calcium (Ca) 8.5-9.5 mg/dL
3. Phosphate (Phos) 3.5-5.5mg/dL
4. Calcium*Phosphate (Ca * Phos) <55 mg/zsz
5. Parathyroid Hormone (PTH) 150 — 300 pg/ml
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6. Sodium (Na) 135 — 145 mmol/L
7. Potassium (K) 3.5—5.5 mmol/L
8. Uric acid (UA) <8 mg/dL

o anuiallnAvesluiuluden

9. Low density lipoproteins (LDL) <100 mg/dl
10. Serum total Cholesterol (Chol) <200 mg/dl
11. Triglycerine (TG) <200 mg/dl
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12. Hematocrit (Hct) 33-36 %
13. Hemoglobin (Hb) 11-12¢g/L

14. Serum Ferritin (Fer)

200 - 500 ng/ml

15. Transferrin saturation (TSAT) 20 —50%
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16. Albumin (Alb) > 40 mg/dL

17. Creatinine (Cr) > 10 mg/dL

18. Normalized Protein Catabolic Rate (nPCR)

1.0 - 1.2 g/kg/d

19. CRP (C — Reactive Protein) <3 mg/L
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20. Anti HIV Negative

21. HBsAg Negative

22. Anti HCV Negative

23. Anti HBs Positive Titer > 10
24. Anti HBc Negative
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