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Highlights
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+ TreatmentPatterns R package for development and analysis of
treatment patterns

+ Formally defines and implements the process of constructing
treatment pathways

+ Accessible, standardized, and interpretation friendly tool for a broad
audience

«+ Supports the accumulation of knowledge on treatment patterns across
disease domains

« Example study in Dutch IPCI database to demonstrate functionalities
of the package
Erasmus MC
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Problem definition

A treatment pathway is a sequence of treatments over time
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Goal: find the treatment pathway consisting of selected ‘treatments of
interest’ (event cohorts) for a certain study population (target cohort)
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Motivation

Knowledge of current treatment practices to improve clinical practice:
Better design randomized control trials
Give insight in choice of treatment and doctors preference
Improve implementation and revisit clinical guidelines
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Treatment patterns and sequences of
pharmacotherapy for patients diagnosed
with depression in the United States: 2014
through 2019
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Abstract
Background: Understanding how patients are treatd in the eal-world i vital 1o dentiying potentia gaps n care
We describe the cunent pharmacologic treatment patters fo the reatmen of depression.

Methods: Patents with depression were identified rom four large nationalcaims databases during 1/1/2014-1/31/
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Ii;al-world treatment patterns of newly diagnosed
patients with asthma and/or COPD

Aniek Markus, Poter Rinboek, Jan Kors, Guy Brussele, Edward Bur, Darvel Prieto-Ahamba, Katia Verhamime

m e

Abstract

10.

Current guidelines provide clinical recommendations for asthma and COPD treatment, but there is a lack of
knowledge how these are adhered to. We give insight in treatment patterns of newly diagnosed patients with
asthma, COPD and ACO in three electronic data sources from the Netheriands, UK and US.

In each data source, mapped to the OMOP-Common Data Model, we created three study cohorts by identifying
adult patients with a first diagnosis of asthma, COPD or ACO. Patients needed to have at least 1 year prior to
incident diagnosis and 3 year follow-up time.

ERS abstract
Markus et al. 2021
(paper under review)
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Tools

ATLAS Cohort Pathways TreatmentPatterns R Package
- Quick, exploratory analysis - More choice in study settings (> 10x)
- Limited settings (4x) - Shiny application to explore output

- Possibility for customization

Pull requests Issues Marketplace Explore

& mi-erasmusmc / TreatmentPatterns  Public ©Watch + 2 tr sar 2 ¥ Fork 2

<>Code  ( Issues 1 11 Pullrequests @ Actions [ Projects DI Wiki @ Security |~ Insights & Settings

¥ master - P 2branches ©0tags Gotofile  Addfile~ m About ]
An R package to analyze treatment
" AniekMarkus allow.cartesian = TRUE d631a32 on 4Nov O 43 commits patterns of a study population of
interest
C allowcartesian = TRUE last month
0 Readme
M docs Update docs last month
M inst Corrections previous changes last month
Releases
W man Update docs last month
No releases published
M tests Update documentation, add option include descendants .. 4 monthsago  Create anew release
[ DESCRIPTION Add splitTime parameter, change default settings, updat.. 2 months ago
[ NAMESPACE Update documentation, add option include descendants .. 4monthsago | Packages
No packages published
O README.md Add splitTime parameter, change default settings, updat.. ~ 2monthsago  poReteS it
O TreatmentPatterns.Rproj Set up reusable study package 6 months ago

Lanauages
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Overview R package

Definition target (
) and event

cohort(s) ( )
e.g. Target cohort = T2DM
Event cohort(s) = Various medication classes

Extract raw medical
data from OMOP-CDM

Construct individual

Study settings Shiny application
Y g treatment pathway Y app
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e Aggregate all treatment ———

= pathways
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Input: (cohorts &) study settings

periodPriorTolndex:
lookback period

treatments
*—
Medical file
Event era 1 Eventera2| !
| 2 Tttt
Treatment pathway A

Index date:
entry individual in

target cohort
= Event A

= EventB

D =EventC

minPostCombinationDuration:
minimum duration of post

eraCollapseSize:
maximum time interval between

maximum number of steps included
in treatmennt pathway

treatments combination treatment
« » «
‘ Eventera 3 ’ Event era 4 ‘ Event era 5
- 1
m.InlEraDurathn: Event era 6
minimum duration
treatment
‘ Event era 7 ‘
« s
combinationWindow:
minimum overlap of different
treatments to be considered as
combination treatment
[ [ ]
A | A+B+C { (o} A j
> filterTreatments:
Time select which treatments should be
included in pathway
maxPathLength:
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Output: shiny application

Optional: baseline
characterization of
study population

Possibility to
compare across
databases, study
populations, time

Link example output: https://mi-erasmusmc.shinyapps.io/TreatmentPatterns/

TreatmentPatterns =
About

Databases

Study settings

Characterization

Treatment Pathways

IPCI (N=50285 , Treated % = 72.5)

\\\\

visualized in Sunburst
plots / Sankey diagrams

> \a\l
Custom \\\!\\\
Treatment pathways

Alpha-glucosidas

DPP-4 inhibitors.

Other anti-diabetics

il

Summarizing table with %
patients treated (per
treatment/ for monotherapy
vs combinations)

Average duration
of treatments
across layers
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https://mi-erasmusmc.shinyapps.io/TreatmentPatterns/

Get started!

Paper: https://doi.org/10.1016/j.cmpb.2022.107081

Markus, A. F., Verhamme, K. M., Kors, J. A., & Rijnbeek, P. R. (2022). TreatmentPatterns: An
R package to facilitate the standardized development and analysis of treatment patterns
across disease domains. Computer Methods and Programs in Biomedicine, 107081.

For details on construction of treatment pathways, implementation and example study
Dutch IPCI database

Github: https://qithub.com/mi-erasmusmc/TreatmentPatterns

For package installation, code examples and vignette “Perform a study using the
TreatmentPatterns package”

Please use the issue tracker for all bus/issues/enhancements
Contributions are welcome ©

EHDEN Academy course: work in progress (end 20227?)
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