Rapid Cycle Analysis of Vaccine Safety

Background: There currently are no population-based systems in the US to rapidly detect adverse events following newly introduced vaccines or medications.  

Aim: To develop population-based systems that rapidly assess rates of adverse events following introduction of new vaccines or changes in vaccine schedules.  Such processes could be adapted to evaluate newly released medications or biologics.

Methods: We used  5 years of data from four health maintenance organizations within the CDC Vaccine Safety Datalink project.  Within every year, each week’s group of vaccinated children was followed for 4 weeks.  Depending on the analysis, rates of adverse events among vaccinated children were compared to rates among children vaccinated with comparison vaccines.   We assessed risks for intussusception after rotavirus vaccination (RVV), and risks for fever, seizures, and other neurologic adverse events following the changeover from (whole cell) DTP to (acellular) DTPa vaccine.  Sequential Probability Ratio Testing was used, adjusted for age, gender, calendar time, season and HMO.  We evaluated our data for a ten fold increased risk for intussusception following RVV, and for a 40% decreased risk for fever, seizures and abnormal neurologic events following the changeover from DTP to DTPa.

Results:  A significant relationship between rotavirus vaccine and intussusception was observed after 2589 vaccine doses.  The signal was positive at the same time as the first reports to the Food and Drug Administration, and remained positive for the duration of the study.  Significant decreases in risk for fever, seizures and other abnormal neurologic events were observed within 12 weeks, 42 weeks, and 18 months, respectively, following the changeover from DTP to DTPa

Conclusions:   We have shown that it is feasible to develop systems for rapid and routine assessment of  new vaccine safety.  Such systems can provide valuable population based estimates of vaccine adverse event rates in a timely manner, and can be extended to provide similar information on drug safety.

