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Objective

To present the design and preliminary results of the computerized automated safety surveillance tool, DELTA (Data Extraction and Longitudinal Trend Analysis), in the evaluation of the clinical safety of  interventional cardiovascular devices within a network of tertiary care cardiovascular centers in Massachusetts.
Background

Postmarket safety surveillance is a complex task requiring standardized data collection, prompt adverse event reporting mechanisms and appropriate methodologies to identify low frequency safety threats. A computerized automated safety surveillance tool, DELTA was developed, tested and validated on a large clinical database and shown to efficiently identify very low frequency events utilizing a combination of Bayesian and frequentist inference methods.   The present study extends this approach to active  surveillance in a network of hospitals in Massachusetts.
Methods

This study is a multi-center, prospective, observational evaluation of the safety of several  invasive cardiovascular devices by using the DELTA system to analyze prospectively collected clinical information and compare the results of the monitoring effort to the standard safety monitoring system.  The system prospectively captures demographic, clinical, procedural data from five hospitals within the State, and calculates cumulative and periodic risk-adjusted and propensity matched analyses for various adverse outcomes.   The system supports automated alert notification when event rates exceed pre-specified risk-adjusted thresholds.  The primary outcomes of the study are to determine whether the DELTA network can detect true device safety alerts and to evaluate potential time savings compared to when the same outcome would have been detected using conventional Massachusetts Department of Public Health’s (DPH) retrospective data analysis methods.   Medical devices currently being evaluated include intracoronary drug eluting stents and vascular access closure devices.  
Results
Preliminary retrospective analysis of 59,839 procedures performed in Massachusetts between 2003-2006 demonstrated the system’s capabilities in monitoring the safety of newly introduced cardiovascular devices.   Figure 1 illustrates the periodic risk adjusted vascular complication rates for the Angioseal STS-Plus vascular closure device.   Of note, the solid red line indicates the cumulative volume of procedures performed in the State.  A system alert was triggered, corresponding to the single red circle indicates that risk adjusted vascular complications were significant higher than predicted for Q2 2005, but quickly reverted to outcomes within expectation.     We plan to review the study design, statistical tests, and methods of alerting, along with an interim analysis of the safety evaluation of two drug eluting stents and two vascular closure devices based on longitudinal retrospective and prospective data. 
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Figure 1 – Risk-adjusted adverse vascular event rates for patients who received the Angioseal STS closure device, based on retrospectively collected cases in Massachusetts:  2005-2006
Conclusions

The results of this, the first large multicenter, active surveillance study to evaluate the safety of medical devices using a computerized automated safety surveillance tool, will help and inform and guide future medical product surveillance efforts.   
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