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iListing - why?

Introduction
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Ø Listings according ICH E3 for 
every study

Ø Reviewer friendly view of 
clinical database

Ø Listing of all data, no 
summaries

https://www.ema.europa.eu/en/documents/scientific-guideline/ich-e-3-structure-content-clinical-study-reports-step-5_en.pdf

https://www.ema.europa.eu/en/documents/scientific-guideline/ich-e-3-structure-content-clinical-study-reports-step-5_en.pdf
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Ø Listings ≠ ADAM (input datasets)
Ø ~ 25% can be taken 1:1

Ø Sub-selection (Variables, Observations)
Ø Relabeling

Ø ~75% requires processing
Ø Merge

Ø Transpose

It‘s not a view of the data, 
some programming is required.



iListing - why?
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Ø Listings / Output
Ø 12-50 Listings files up to 100MB each, tons of pages

Ø Huge Study (no medical devices)

Ø 148 listing files

Ø 12 documents for “Listing: Clinical laboratory data – Hematology” (up 15k pages each)
Ø 66 documents for “Listing: Clinical laboratory data – General chemistry”



iListing - why?
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Ø Working with listings? 
Ø Not possible, slow to open / search
Ø Tough to find one subject on split documents

Ø Do we need listings? Working group available (Listings for Clinical Study Report)

https://advance.phuse.global/display/WEL/Listings+for+Clinical+Study+Report


iListing - why?
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Ø What if we could? CSR - Writing
Ø Find detailed information about subjects quickly
Ø Dig deeper, especially when interested in one subject

Ø Quick counts (and get confirmation from Stats)
Ø Checkout special Adverse Events of interest

Ø What if we could? CSR - Checks
Ø Cross-check numbers and details



iListing - why?
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Ø iListing - Super quick navigation of CSR Listings



iListing
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Quick Tool Overview



Quick Tool Overview

iListing
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Ø Table display with filter options
Ø Dropdowns, date ranges, larger than, …

Ø Global subject filter (show data just for specific subject(s))

Ø Multi-Table display

Ø Login (only people with study access)

Ø Download capability (only use for review)
Ø With traceability

Ø Multi-file listings combined (sometime few re-splits required)



Quick Tool Overview
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Quick Tool Overview

iListing
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ØSuper Quick
Ø 10 seconds loading +10 second vis preparation for 350k line questionnaire listing
Ø “standard listings” < 1 second
Ø Immediate filter
Ø Infinitive scrolling



iListing
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Architecture



Web Application

Tools & Technologies

iListing Architecture
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Ø Web technology for Display / Core App
Ø React as JavaScript library for user interface

Ø Redux as state / data container
Ø React-virtualized for super performant table rendering

Ø Semantic UI for design

Ø API to access the data

Ø sFTP, Samba, … connection possible

Ø Backend files created with SAS

Ø Metadata (JSON) & content files (CSVs)

Data

metadata.json
dataX.csvdataX.csvdataX.csv

API



Backend / Data Generation

iListing Architecture
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Listing Program

%Datalist (our PROC REPORT)
Listing1.lst

ADAM

Listing Content Listing Metadata



Backend / Data Generation

iListing Architecture
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Listing Content

Listing Metadata

SAS Program

%iListing(…)



Backend / Data Generation

iListing Architecture
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metadata.json

- Structure of „Tables“
- Links to content files (*.csv)
- Titles, Footnotes, …
- Variables

- Labels
- isDate
- isDropdown



Clinical 
Environment

API / Data Access

iListing Architecture
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<location1>/ilisting

metadata.json
dataX.csvdataX.csvdataX.csv

<location2>/ilisting

metadata.json
dataX.csvdataX.csvdataX.csv

<locationX>/ilisting

metadata.json
dataX.csvdataX.csvdataX.csv

…

https://ilisting. cnb/?path=…/results/ilisting

Ø Storage in Clinical Environment along other 
study data

Ø Medical Writing get read-only access 
granted for specific study(s)

Ø Generic location through “PATH”-parameter

Ø API call via POST request
Ø Provide URI sftp://<user>…

Ø Single Sign-On under development

Ø API is inhouse developed



Frontend / Visualization

iListing Architecture
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Ø Frontend reads “Metadata.json” + “subjects.csv” (for global subject filters)

Ø Display of Subject for filtering

Ø Display of all Listings

Ø onClick -> load & display Listing



Security

iListing Architecture
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Ø Data Flow
Ø Only stored in Clinical Environment

Ø Temporary load to local browser
Ø No data storage locally

Ø Table data loading just after view request

Ø Security

Ø Study Data Access managed through clinical environment
Ø Login, only if access to study, data will be loaded
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Development & Release 
Pipeline

DevOps



Development & Release Pipeline

DevOps
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Ø Pilot / Draft
Ø Plan: change request list

Ø Create: development
Ø Verify: checks

Ø Package/Release: upload GitLab, run pipeline

Ø Configure: n.a.
Ø Monitor: n.a.

Kharnagy, CC BY-SA 4.0, via Wikimedia Commons

https://creativecommons.org/licenses/by-sa/4.0


GitLab – Documentation of Issues & Features

DevOps – Plan
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ü Enter issues/features
ü Assign people
ü Include discussions
ü Follow implementation 

(mentioned in commits, 
pull-requests, merges)



VSCode & NPM

DevOps – Code Development
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Ø SAS backend scripts are developed in Clinical Environment

Ø Frontend is developed locally, code uploaded to cloud

Ø Code storage, version control etc. in GitLab
Ø Development with Visual Studio Code (nice IDE)

Ø Command line tools for easy development and package management (NPM)

Ø Download and install packages in specific version
Ø Run development server (npm in built services)



GitLab – Version Control

DevOps – Code Development
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ü What has been added?
ü What has been removed?
ü Which files changed?
ü Easy rollback



GitLab - Branches

DevOps – Code Development
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ü Independent development of features
ü Checkout features, decide on include/skip
ü Merge through Pull-Requests



Cypress

DevOps – Testing
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ü Setup tests along with code
ü Test code in GitLab
ü Execution interactively or on 

command line

https://www.cypress.io/

https://www.cypress.io/


GitLab Pages and MKDocs (Documentation Webpage)

DevOps - Documentation
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ü Documentation
ü Use MKDocs for documentation

ü Markdown content
ü Compilation to Website

ü Release of website with GitLab Pages



GitLab Pipelines

DevOps – Package & Release
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Compile 
Application

Compile 
Documentation

Create 
Docker Image

Upload (Docker 
Data Center)

Upload to 
Pages

Configure & 
Start Container

Hosted 
Documentation

Hosted 
WebApplication

Test
Application

Updates on 
„master“

ü Run tasks one after the other with conditions
ü Workflow support defined through “.gitlab_ci.yml“



Plans for GxP validation

DevOps – GxP Validaton
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Ø SAS backend, specific SOP for macros

Ø Frontend and API

Ø Bayer tools & guides for agile GxP validation
Ø Jira and GitLab (currently)

Ø Transition phase to Azure DevOps and GitHub

Ø Risk assessment, user acceptance testing, user stories, tracking …



Project 
Progress
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Timeline & Status



Timeline

Project Progress
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Q2 2020 Q3 2020 Q4 2020 Q1 2021 Q2 2021 Q3 2021 Q4 2021

Playground, 
Side Project

2 Pilot-Studies

MW Presentation

Pilot rollout 
for all studies
(optional request)

Production pilot 
(huge study)

GxP validation 
kick-off

Planned GxP
release



Resources

Project Progress
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Q2 2020 Q3 2020 Q4 2020 Q1 2021 Q2 2021 Q3 2021 Q4 2021

Playground, 
Side Project

2 Pilot Studies

MW Presentation Pilot rollout 
for all studies

Production pilot (huge study)

GxP validation kick-off

Planned GxP release

Main Developer
(~5h/week)

Main Developer
(~10h/week) Main Developer

(~15h/week)Support React
(~5h/week)

Support SAS 
Section 14 Tables & Validation

(~20h/week)

3x Medical Writing
Planning, Testing, Feedback

(~30h)

QA
MW

Vali



Challenges

Project Progress
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Ø Programming: performance

Ø Security: no separate storage

Ø Architecture: new read-only access for Medical Writing in clinical environment

Ø GxP validation:

Ø Complex processes, require different departments (QA)



Summary
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Summary
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Ø Web technology provided fancy opportunities

Ø Provide available outputs for better use

Ø With little effort & flexible design -> huge benefit

Ø DevOps with Pipelines quick update/test/release

Ø Small project to get happy Medical Writers
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Thank you!

Bye-Bye


