Medical data extraction from legacy databases – case study.
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In 2002, the English National Health Service (NHS) began the process of transforming its health-care system with information technology. The experts assess the costs have already doubled reaching $24 billion and for some the project is sleepwalking toward disaster. But undeniably a wide adoption of databases in medicine will mean a huge breakthrough. It is not only the matter of cutting down administrative inefficiencies in healthcare but also saving lives having all the crucial patients information always at hand. Beyond the single Electronic Health Record lies the true big picture however. That is the ability to query the whole population of patients’ data for treatment-outcomes relationships on a truly Evidence-Based Medicine basis. This could also mean detecting minuscule dangerous drugs interactions, which are undetectable without large, prospective, targeted studies, at the moment.
There are of course many concerns. It is yet to be seen how the most important is settled. That is the need for privacy of personal data without impeding the access for health practitioners. The other obstacles are data security, workplace barriers and whether to reintegrate legacy databases existing already in place.
Here we present an endeavor of reintegrating such a database. The documentation included 19 694 individual records of patients treated at the Center for Diagnosing and Treatment of Asthma and Allergy, Medical University of Lodz between years 1995 and 2006 amounting to 68225 pages (1800 characters per page) of clinical data. The database was based on legacy engine with no export feature and fragmentary documentation. The aim of the study was to data mine relevant clinical data for asthmatic patients 12-months prior and 36 months after the index date. Index event was defined as adding montelukast or salmeterol to present therapy or excluding salmeterol from therapy. Thus we studied three different therapy regimens over a three year span.
We began by importing the records into a MS Access database. This was achieved through a sophisticated VBA routine that was tailored against the available documentation and reverse engineering of the database rudimentary relation model. The original database structure, which included a master patient key connected to separate individual visit records, was recreated in MS Access flawlessly.

All the information relevant to a patient’s visit was stored in separate text fields such as: examination, history, laboratory tests, treatment and so on. Because the fields were text only and actually no strict rules were imposed on filling in the data, other that individual doctors habits, we found it difficult to automate the process of extracting information. The key problems identified were: spanning the information over more than one field, typos, ambiguous abbreviations, shorthand and hyphenation. To account for discrepancy between visit date and outcomes that occurred days or months earlier, a separate layer was created that stored the events on a day by day basis. This allowed for instance to precisely compute the average prescribed daily doses.
In the end we settled for an approach that was low in sensitivity and resulted in about 30% false positives. Our study query was run against this preliminary set. This narrowed down the patients list to about 250 records that met the stringed inclusion criteria. These were than manually checked for errors of automation on case by case basis and the study query was repeated resulting in the final set of 189 patients and their respective results for all the periods assessed.
The process was completed successfully and we found the acquired data valuable, since no such data assessing different treatment regimens in asthma over 36 months were published before. However we concluded that, considering the measures taken, reintegrating legacy medical database is unfeasible on a large scale from economical point of view. 
