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Introduction

Case Study: Risk-Outcome Analysis based on OSIM2 Simulated Data

Large healthcare databases are becoming
available, but there is a paucity of tools to allow
exploration and analysis without extensive
programming. Our goal was to develop a tool
to facilitate the interactive exploration and
analysis of longitudinal healthcare data. The
tool called Empirica Healthcare is able to work
with a variety of data models, including the
OMOP CDM and data from OSIM2, and
provides facilities to visually explore data and
perform
risk-outcome
analysis
using
established models.

OSIM2 was used to generate simulated data for 10 million patients. Two signals were “injected” for the drug Ciprofloxacin and the outcomes: acute
myocardial infarction, and cardiac arrhythmia (known associations). Patients exposed to ciprofloxacin prior to signal injection were used as a
comparator. The two associations were analyzed using Poisson regression, Cox proportional hazards, Logistic regression, and Propensity scores.
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Exploration and Analysis Options
• Data browser enables quick retrieval of
patients matching specified criteria and the
creation of patient cohorts for analysis.
• Descriptive analysis types include:
• drug utilization
• outcome characterization
• risk-outcome analysis
• Evaluative analysis (model fitting) include:
• Poisson regression
• Cox proportional hazards
• Logistic regression
• High-dimensional propensity scores

OSIM2 signal generation parameters

~700K patients exposed to ciprofloxacin, ~56k patients
experienced MI, ~12K patients with drug and event

Interactive multi-patient timeline. Here showing time to
onset.
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Model comparison for
ciprofloxacin-MI/cardiac arrythmia

Cox proportional hazards model coefficients
for the ciprofloxacin-MI association
Estimated relative risk close to simulation parameter (RR=2)
RR by age shows that risk increases with age

Interaction model finds smaller effects
of Cipro for oldest age group

Cox-PH, LR, and the Poisson models produce similar estimates. HDPS results in wider Cis.
Time at risk (TAR=30/60/180) appears to be the most influential parameter

