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Rationale – Topline Results (TLRs) – Visualization of TLRs 

• TLRs are preliminary key results of a 
clinical trial
• Pre-selected sets of demographic, safety

and efficacy (primary / secondary
endpoints) high-level summaries

• Time critical (usually within hours after DB 
lock / unblinding)

• Usually statistics printed in tables
• Not intuitive to interprete

• Insights into underlying trends in results
not straightforward

• Visualization of TLRs might give faster 
insights
• More pleasant to review

• Interactive navigation through 
document might increase accessibility / 
foster more vital discussions about 
results





Rationale – Technology

• Self-contained HTML file:
• Javacript, HTML, CSS, data (tables), visuals

• (HTML / CSS / Javascript) allow creation of interactive standalone files
• No app; no hosting; no server

• Still interactive features / navigation possible

• R / R Markdown / Flexdashboard / Flextable
• R wrapper packages are easy interfaces to web stack – no knowledge of HTML, JS, CSS required

(beneficial though)

• Programmatic pipeline decouples data (pre)processing, generation of visual artefacts (tables or figures) 
& document generation

• Very flexible use of artefacts in down-stream applications / documents
• Allows flexible integration in agile frameworks (Git, Team programming) 



“App-look & feel“ – still just one self-contained HTML file in a modern browser

First Look



R / Rmarkdown

• Combine code, results and free text into one document (incl. Figures, Tables, Formulas)

• Analysis steps, documentation, output transparently into one document

• Markdown documents can be compiled into multiple output formats: 
• Output HTML, PDF, Word documents

• .Rmd file

• Either code + formatting + text
• Or formatting and sourcing of .R source scripts

• Could be standardized documentation format for R-projects 

• Human readable, simple syntax, a reminder for your future self (code & documentation), easy to modify, 
flexible export formats, easy to share*

* https://www.earthdatascience.org/courses/earth-analytics/document-your-science/about-open-science-and-why-open-science-is-important/#:~:text=R%20Markdown%20(.,included%20in%20the%20final%20document.



R / Flexdashboard

• Make it easy to create interactive dashboards for R, using R Markdown

• Flexible and easy to specify row and column-based layouts

• Intelligent re-sizing to fill the browser and adapted for display on mobile devices

• Customizable

• Colors, Fonts, Layouts

• Very easy start with RStudio



Workflow outline



File names are descriptive – not actual file names

R – Project organization – easy collaboration & maintenance

Read SAS data, meta data; data wrangling; 
table generation

Read prepared data; figure generation

Read figures and arrange in flexdashboard; 
outputs dashboard.html 

source(figure1.R)

source(preprocessing.R)

source(figure2.R)

source(figure2.R)

rmarkdown::render(flex.Rmd)
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Abstract tab (dummy data - perhaps inconsistent)

Dashboard Details



Disposition tab – plot (dummy data - perhaps inconsistent)

Dashboard Details



Disposition tab – table (dummy data - perhaps inconsistent)

Dashboard Details



R / Flextable

• Easy table creation for reporting and publications

• Tables can be embedded in HTML, PDF, Word or PowerPoint from R Markdown documents

• Integrates nicely in tidyverse / pipe syntax of modern data science packages in R



Demographics (dummy data - perhaps inconsistent)

Dashboard Details



Baseline Cancer Characteristics (dummy data - perhaps inconsistent)

Dashboard Details



Baseline Cancer Characteristics – ctd (dummy data - perhaps inconsistent)

Disposition plot



Kaplan Meier Caroussel (dummy data - perhaps inconsistent)

Dashboard Details



Survival Table Caroussel (dummy data - perhaps inconsistent)

Dashboard Details



Adverse Events in a lollipop chart – bad idea (diverging geometrics are less comparable)
(dummy data - perhaps inconsistent)

Alternative Adverse Events Visualizations



Adverse Events in a slope chart – slope indicates if your compound did “good“ or “bad“
(dummy data - perhaps inconsistent)

Alternative Adverse Events Visualizations



Adverse Events in a dumbbell chart – position (left or right) indicates if your compound did “good“ or “bad“
(dummy data - perhaps inconsistent)

Alternative Adverse Events Visualizations



Technical Information (dummy data - perhaps inconsistent)

Dashboard Details



Outlook & Summary

• Self-contained HTML files provide quick visual insights and fast navigation in clinical Top Line Results
• Can be either regarded as a modern alternative “slide-deck“ (i.e. sending it via mail / storing it on 

central storages)…
• Hosted on a server / SharePoint etc. for secured remote access…

• Part of a submission package? – PHUSE / FDA looks into possibilities

• Powerful interactive features for faster navigation; visuals allow faster insights for crucial Topline Data
• Programmatic document generation allows traceable, re-usable, fast to adopt pipelines

• R in general: possible validation / peer programming / parallel to SAS

• Limitations

• Data limitation (file size may be a limiting factor)
• Infrastructure not yet established (less matured compared to SAS environment) 

• Internal / external acceptance (mind-shift towards SAS alternatives as R & Co)
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