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Problem Statement: Multi-drug resistant tuberculosis (MDR-TB) is a major problem in many developing countries, and treatment requires complex and expensive drug regimens. Optimal drug regimens improve outcomes and reduce costs. Ensuring that drugs are ordered correctly at the lowest price and avoiding stock-outs requires excellent record keeping and data analysis. 

Objectives: To develop and evaluate a web-based electronic medical record (EMR) system to assist in drug prescribing and drug supply management.

Design: Software was developed in house in close collaboration with the medical and nursing staff in Lima, Peru. Evaluation was performed of two components of the system in use: (1) The entry of medication regimens directly into the EMR system by the nurses was assessed by comparing one intervention and one control district; and (2) the accuracy of the analysis programs for predicting future drug requirements was compared with actual usage.

Setting: A national community-based treatment program for MDR-TB in Peru. Over 100 public health centers, mainly in Lima, participated, starting in February 1999 with 75 patients.  
Study Population: 1590 patients who received treatment for MDR-TB from February 1, 1999, until November 2003. 370 patient records in two districts were studied for the drug data entry study.

Intervention:  (1) A web-based drug regimen to be completed by the nursing staff was developed, and provided cross checks for data errors and potential clinical problems. (2) Analysis programs were developed to calculate the total drug requirements based on the regimens of all patients in active treatment. 

Outcome Measures:  (1) Total error rate (including timeliness) for drug regimens entered with the EMR system and previous semi-manual system; (2) Differences between predicted drug use per month based on regimens were compared to actual drug use from warehouse records.

Results: (1) Error rates for drug data entry in the intervention group were 17.4% in December 2002 and 3.1% in April 2003 (P=0.0075). The control group error rates were 8.6% and 6.9% respectively (P=0.66). (2) Predicted drug usage was 97% of the actual drug usage averaged for the 11 main drugs used for our MDR-TB patients. The lowest score was for para aminosalicyclic acid (PAS), 93%, the highest was for Clarithromycin (101%).

Conclusions: These results show that the web-based EMR can be used in a developing country to improve the quality of drug regimen data. They also demonstrate that this data can be used to accurately predict drug requirements, and hence improve our ability to correctly order supplies. Comparing predicted and actual drug use allows errors or discrepancies in data to be detected. Our results for PAS, which accounts for 16% of our drug costs, were initially incorrect (the weight of a new powdered form was incorrectly reported). The EMR allowed this error to be rapidly identified.
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