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Introduction



Problem Statement

Large trials generate hundreds of analysis result deliverables in the form of
static Tables, Listings & Figures (TLFs).

Static reports can be lengthy and challenging for stakeholders to review.

Additional tables and listings might be required for review and interpretation
of results.

·

·

·
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Requirements

Our use case is specifically designed for Data Monitoring Committee (DMC)
review of TLFs.

The interactive reports need to be shared with other departments internally
or with the external stakeholders .

End-to-end process and tools to generate interactive reports from ADaM
data should be developed following internal A&R workflow.

The interactive reports should contain same information as in static TLFs.

Cross validation should be conducted for the results generated from
interactive reporting tools with static output.
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·
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Workflow
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Metadata Approach to Generate Reports



Metadata

What is metadata?

Benefits of using Metadata:

Metadata is data about data that provides context to understand data
elements

It consists of sets of attributes that provide additional details on the data,
variables, and formatting that are used to create TLFs.

·

·

Helps to define attributes once and use it multiple times.

The individual properties of an element are inherited rather than duplicated.

It increases efficiency, traceability and decrease manual error.

·

·

·
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metalite

metalite is an R package designed to create metadata structure for ADaM data
analysis and reporting.

metalite offers a foundation to simplify tool development and create standard
workflows.

Principles of metalite package:

Automation: prefer a function call more than a checklist.

Single-entry: enter in one place, sync to all deliverables.

End-to-end: follow all steps in SOPs from define, develop and validate.

·

·

·
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Workflow

Example of unified metadata generated by metalite:

meta

## ADaM metadata: 
##    .$data_population     Population data with 254 subjects 
##    .$data_observation    Observation data with 1191 records 
##    .$plan    Analysis plan with 4 plans 
## 
## 
##   Analysis population type:
##     name        id  group var       subset                         label
## 1 'apat' 'USUBJID' 'TRTA'     SAFFL == 'Y' 'All Participants as Treated'
##                     group_order
## 1 Xanomeline High Dose, Placebo
## 
## 
##   Analysis observation type:
##     name        id  group          var       subset           label    ae_var
## 1 'wk12' 'USUBJID' 'TRTA' AEREL, AESER SAFFL == 'Y' 'Weeks 0 to 12' 'AEDECOD'
## 
## 
##   Analysis parameter type:
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Interactive DMC Report



Solution

The entire solution is built using the metalite  framework.

Interactive features leverage R packages crosstalk , reactable , plotly  and
JavaScript snippet.

The packages forestly , boxly , and metalite.sl  were developed to
encapsulate these interactive components.

R Markdown is used to generate the final deliverable as HTML output.

·

·

·
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Output

Example output from our packages:

AE Summary table from metalite.ae :

Interactive forest plot from forestly :

AE Criteria Incidence (%) in One or More
Treatment Groups
0 30

0 3 6 9 12 15 18 21 24 27 30
13/19
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Demo

Demo: https://rconnect.merck.com/interactive-dmc-report-demo-20250410/
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Summary



Summary

For analysis and reporting in clinical trial development, the metalite framework
provides an unified approach to:

Advantages of interactive DMC reports:

Enable accuracy, traceability, and automation of the deliverables.

Enable automation of A&R grid and some sections of ADRG.

Build end-to-end process to generate TLFs, especially for interactive reports
from ADaM data.

Can be extended to allow creation of CDISC Analysis Results Standards.

·

·

·

·

Elegant solution to integrate a large volume of information from TLFs into
one interactive plot.

Output is a standalone HTML file without a backend server and can be easily
shared.

·

·
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Reference

Everything is available on CRAN and GitHub!

Installation:·

devtools::install("metalite")
devtools::install("metalite.ae")
devtools::install("metalite.sl")
devtools::install("forestly")
devtools::install("boxly")

Documentation:·
metalite : https://merck.github.io/metalite/
metalite.ae : https://merck.github.io/metalite.ae/
metalite.sl : https://merck.github.io/metalite.sl/
forestly : https://merck.github.io/forestly/
boxly : https://merck.github.io/boxly/

-
-
-
-
-
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Thank you

Email: benjamin.wang@merck.com
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