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Background

Observational Health Data Science and Informatics (OHDSI) best practices for network studies
recommends creating a study package “to generate a completely traceable and reproducible process
documented in the form of computer code.” ! This study package largely comes in the form of an R?
package that utilizes the HADES? libraries to fully encapsulate the study design and steps to perform the
required analytics. For every OHDSI network study, an organization must follow these steps: download
the study package, configure and execute the package in their environment and share results with the
network study coordinator. These steps are not always straightforward for different OHDSI network sites,
often requiring Information Technology resources for the configuration and execution of each study
package.

In this software demonstration, we will showcase Strategus which aims to change our approach to
performing OHDSI network studies. One of the goals of Strategus is to have a single R infrastructure
available to execute a network study based on a JavaScript Object Notation (JSON) document which fully
specifies the inputs and analytics to execute.

Methods

Strategus* takes as input two documents to execute a study: the analytics specification and the execution
settings. The analytics specification fully describes the study design choices, such as the cohorts to use in
the analysis and which analytics to perform. The execution settings are site specific and are used to specify
settings such as the connection to the OMOP CDM database and where to store results files. Taking the
analytics specification and execution settings together allows for the full execution of the study design by
Strategus.

Individual analytics (i.e., characterization, population-level estimation, patient level prediction) that are
specified in the analytics specification are referred to as “modules” that run in Strategus. A module is
designed as an R project that uses renv® to enumerate its R package dependencies. A module provides a
wrapper around one or more HADES packages and is responsible for taking the JSON input specification,
performing the analytics and writing the output files. Additionally, a module can enforce best practices
around performing study diagnostics in conjunction with producing the analytical results. Modules form
the building blocks for conducting a portion of the study analytics and are reusable across different
studies. Furthermore, the architecture of Strategus modules allow for development of new modules that
can “plug in” to the overall Strategus execution pipeline of tasks.

Strategus’ code base also makes use of the ‘targets’ R package®to allow for creating a pipeline of tasks,
based on the analytics specification, to potentially parallelize operations across a compute cluster if such
infrastructure is available.

Results

Figure 1 shows the format of an example input analytic specification and execution settings for use in



Strategus. These settings are then used to download the modules specified from GitHub, install all
dependencies as detailed in the renv.lock file for each module and then create an execution environment
to perform the steps as detailed in the moduleSpecification section.
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Figure 1. Input analytic specifications and execution settings JSON documents for Strategus.

Strategus then constructs a targets pipeline to execute the modules based on the analytic speciation.
Figure 2 provides a visual example of a target pipeline.
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Figure 2. Example targets pipeline

The results of the pipeline are then written to the file system. Each module will produce a set of results in
human readable format, generally comma-separated value (CSV) files. This follows OHDSI best practices
for conducting network studies as it allows for each site to review results before submitting to the study
coordinator.

Our software demonstration will provide details on the following topics:

- How to create input specifications for use in Strategus.
- How to construct an analytic module for use in Strategus.
- Demonstrate how we can execute a Strategus targets pipeline

Conclusion

In this software demonstration, we will demonstrate Strategus as a new vision for OHDSI network studies
that aims to simplify the R infrastructure requirements for network sites. In this new paradigm, network
studies will specify their study design in a JSON document that fully encapsulates all the inputs and choices
required for performing the analytics. Reducing the burden of deploying R packages for each study should
enable more rapid deployment and execution of studies across the OHDSI network. As a result, we should
be able to perform more pro-active safety studies in a transparent and reproducible manner consistent
with OHDSI best practices.
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