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Description of signal detection method used in electronic healthcare databases
Longitudinal GPS (LGPS)
(Based on Schuemie MJ. Methods for drug safety signal detection in longitudinal observational databases: LGPS and LEOPARD.  Pharmacoepidemiol Drug Saf. 2011 Mar;20(3):292-9. doi: 10.1002/pds.2051. Epub 2010 Oct 13.)

LGPs is adapted from GPS1 an empirical Bayesian method for identifying unusually frequent counts in a large set of spontaneous reports. For every combination of drug X and condition A, a 2x2 table of report counts is constructed as shown below: 
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Based on W, the baseline (expected) count E for w00 is calculated as:
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assuming that the probability of a condition occurring during exposure is equal to the probability during non-exposure.

Each observed frequency w00 is assumed to be drawn from a Poisson distribution with unknown mean m and we are interested in the ratio λ=µ/E. An empirical Bayes model is fitted to all observed frequencies, and this model is used to determine the posterior distributions of all λ. Signals are then ranked on the
expectation of log2(λ), or according to the 5 percent quantile Q0.05.

There are many ways in which the GPS can be adapted to longitudinal data. One key issue is whether all occurrences of a condition should be considered or only the first occurrence of a condition
for a patient. For this study, LGPS only considered the first occurrence of a condition and frequency counts were generated by counting drug exposure in days. The number of events occurring during non-exposed time is used to estimate the expected number of events during exposure:
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where t1 is the time (in days) patients are exposed to a particular drug X, t0 is the time patients were included in the database but were not exposed to drug X. w01 is the number of distinct
events occurring while not exposed to drug X. LGPS was further adjusted for age and sex.
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