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An alternative way of deriving clinical analysis data sets

Rationale – Why Visual Programming? 

• Double programming / validation alternative
• Intuitive visualization of data flows within

the “program“
• “The program is the documentation”

• Accessibility to new learners
• Standardization
• “Lowest common denominator” 

• Data science concepts shared across 
different programming & skills 
backgrounds

• Immediate clarity of algorithmic 
approach for anyone with 
programming / data science 
backgrounds

• Optimization of workflows straight 
forward



Rationale – Visual Programming Software (low-code tools)

KNIME

RapidMiner

Pipeline Pilot

Alteryx



www.knime.org

Rationale – KNIME

• Free software (desktop version) for data analytics
• GPL license
• Java / Eclipse (IDE) based

• Available on Windows, Linux, Mac OS
• Strong community support
• Open source 

• Code can be inspected / validated
• Java, R, Python integration
• Codeless deep learning (Keras integration)

http://www.knime.org/


Main Concepts

Executed node
(data available at 
data port [black triangle])

Configured node
(not executed)

Meta node
(comparable to
SAS Macros)

Data flows



ADaM Derivation - ADSL
Data retrieval Derivation

Testing 
& XPT output



https://github.com/phuse-org/PODR
ADSL – Data Retrieval

• “PODR integrates health-related Open Data 
across agencies”

• Sample data sets
• SDTM, ADaM … and more 

https://github.com/phuse-org/PODR


https://github.com/phuse-org/PODR

ADSL – Data Retrieval

https://github.com/phuse-org/PODR


Joining (merging) data sets

ADSL – Derivation



Column Expressions: Categories

ADSL – Derivation



Coping with date formats

ADSL – Derivation

SAS date 
representation

2014-01-02
2012-08-05
2013-07-19
2014-03-18

1960-01-01
1960-01-01
1960-01-01
1960-01-01

19800
19905
19401
19724

Define SAS
origin

Shift to
KNIME dates

…

…

Allow date calculations

44
76
43
55

Duration from TRTSTD 
(e.g. in days)



ADaM Derivation - ADTTE
Data retrieval Derivation

Visualization
& Testing

& XPT output



Aggregation

ADTTE – Grouping



Available aggregation functions

ADTTE – Grouping



Kaplan-Meier Statistics / Plotting

ADTTE – Derivation



Utilizing R to write XPT output

ADTTE – Derivation

Derived, tested table



5 Nodes You Need To Know To Be A Clinical KNIME h4xX0r



CDISC Guided Exposure Derivation With Real Clinical Data

• Complex derivation of ADEX 
with internal clinical data

• Annotations enable structuring
and documentation



Validation, 
Testing,
Logging,
Reporting



Dear PODR – no offense J you have a typo!

Double Programming Validation

Gold standard data set;
PODR ADTTE
(or SAS derived data)

Derived data table

For numeric: min / max (range) differs
For nominal: different unique values

Value differences

Domain differences

Domain differences are an additional 
validation layer



Double Programming Validation

Gold standard data set:
PODR ADTTE

(or SAS derived data)

Derived data table
Value differences (e.g. rounding errors,
or different data types [int vs. double])



https://www.knime.com/blog/enter-the-era-of-automated-workflow-testing-and-validation

Testing

All relevant testing scenarios can be covered

https://www.knime.com/blog/enter-the-era-of-automated-workflow-testing-and-validation


Export executed workflow summary

Logging

Verbose XML document traces all data points / transformations throughout a workflow

Use third party tools or read back into KNIME and use the provided Analyzer component

Installed plugins Used nodes

Environment & Metadata



Export executed workflow summary

Logging

Node details:
• For each node input, state, configuration, settings, variables
• Data at input port, data at output port
• More verbose than usual SAS logs



BIRT extension can be configured to write costumized reports (e.g. log information)

Reporting



Conclusion & Take-aways 

• Powerful (feature complete) alternative for working with (clinical) data

• Clinical data derivation possible
• Alternative approach for double programming / validation of SAS derivations
• Verbose logging & validation capabilities

• Visual programming especially for pipeline optimization, automation & 
educational purposes with great potential

• Academic development
• Low speed in bug fixing & feature development

• Collaboration not straight forward with the desktop version alone (e.g. 
versioning of workflows, sharing of workflow files)



https://sway.office.com/iVcxHWRpqzX6kEHK

Want to learn more? 

https://sway.office.com/iVcxHWRpqzX6kEHK
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Don‘t limit yourself to clinical
dataset derivation!

Open the door



Features & Extensions

Connectivity 
Big data connectors (e.g. Hive, Kafka, 
Spark, Hadoop)
DBs
Files
APIs
Remote (SSH, Web) 

Data wrangling
Text Mining
Cheminformatics
Bioinformatics
NGS 
Image Analysis
Machine Learning / Deep Learning (codeless)

Create REST API endpoints from workflows

Guided Analytics

Server / Web Portal 



Replication Instructions

• Download KNIME desktop:
https://www.knime.com/downloads/download-knime

• Extract (unzip)

• Start knime.exe

• Import *.knwf

• Set PODR credentials

• Execute workflow

https://www.knime.com/downloads/download-knime

