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Introduction: Business Intelligence (BI), “a broad category of software and solutions for gathering, consolidating, analyzing and providing access to data in a way that lets enterprise users make better business decisions”, was first proposed in 1989 by Howard Dresner. In addition, “The vision for 21st century healthcare includes increased attention to cognitive support, by using computer-based tools and systems that offer clinicians’ and patients’ assistance for thinking about and solving problems” was announced by Institute of Medicine (IOM). Today, physicians face increasing amount of diverse laboratory reports and clinical conditions. Therefore, we try to establish a “Laboratory Information Visualization System” with on-line presentation of multiple-dimensions of laboratory data, which could provide assistance of daily care of dialysis patients and decision-making by Nephrologists.
Materials and Methods: A database of around 650 dialysis patients from a hospital at southern Taiwan was collected. The database includes monthly complete laboratory reports, demographic data and residence of each patient. The data was processed through extracting, transforming, and uploading (ETL) process to data warehouse (DWH). By conducting a multi-dimensional modeling on the data stored in the DWH, we developed an information visualization system for display of various laboratory reports with incorporating an online analytic processing (OLAP) engine for further data mining. We also applied Information Dashboard with several graphical characteristics on the display panel, which include historical data trend, multi-signal Polygram, and highlight of normal/abnormal data with different colors for status indications. The further information from Information Dashboard can also be stratified by different factors, such as age, gender, residency of location, modality of dialysis, or different shift of hemodialysis patients.
Results: The “Laboratory Information Visualization System” can show every laboratory result of individual patient or mean value of whole populations with references level. It also can display the historical trending of changes for evaluation of quality of care. We used “Information Dashboard” with color-based design for displaying “pass” or “fail” for different laboratory requirements by dialysis center accreditation by Taiwan Society of Nephrology. The system also supports the physicians with capability of exploring diverse implicit relationship existing between demographics and biochemistry profiles. By using the method of data mining with OLAP, physicians could find out more information relevant to dialysis patient care, such as relationship between age and serum phosphate level.
Discussion: Reviewing traditional model of interpretation of monthly laboratory report of dialysis patients, physicians looked up one laboratory item at one time with print-based reference materials. The dangerous laboratory data can’t be flag or alert efficiently. By introducing different user-friendly tools of business intelligence into daily clinical care, physician can be informed the laboratory results of individual patient or whole dialysis populations, include abnormal or dangerous reports. Besides, the manager of dialysis center can do any action for promoting quality of care by grasping the whole laboratory report and trending changes immediately. The patients can also realize the examination reports, either their own data or relevant to whole dialysis patients.  
Conclusion: Business intelligence with different tools provided the ability to convert diverse and huge laboratory data into visualized information for supporting decision-making of physicians. Information Dashboard with color-based graphical presentation of important laboratory results can markedly reduce the working load of manpower for accepting the hospital accreditation. In this study, we converted traditional laboratory data into online visualized information for assistance of daily dialysis patient care and augmentation of cognition of physicians. More detailed revision of the system or experts’ experience is needed in the future. 
