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Data and Analysis Operations

Study Setup
• CRF design
• data management plan
• data validation
• database design and 

programming
• EDC site support

Study Conduct
• Coding
• SAE reconciliation
• data transfer
• ongoing review

Study Close Out
• DBL, archival

EDC Systems
• Medidata Rave
• Oracle Inform
• Medrio
• OpenClinica
• Veeva

• Power / Sample Size 
Estimation/ Protocol 
Development

• Randomization 
• Statistical Analysis 

Plan
• TLF Shells
• Interim Analysis / 

DMC Support
• Statistical Modeling 

and Simulation
• Clinical Study Report 
• Statistical Report
• Annual Report (DSUR 

and PSUR)
• Observational 

Studies, RWE,  and 
HEOR and Payer 
Analysis

• Publications

Data Management Biostatistics
Data Science and 

Technology
Statistical Programming

• Data server and 
security, cloud 
storage and 
computing 
infrastructure

• Middleware platform
• System connector 

and dynamic data 
integration

• RWD, Data 
standardization, 
integration and 
repository

• Data model, 
visualization, and 
dashboard reporting

• AI/ML, system and 
process automation 
and big data analytics

• Python, R tools and 
library

• CRF, SAP Review and 
Inputs

• SDTM Data Package 
Preparation

• ADaM Data Package 
Preparation

• PK/PD Dataset 
Preparation

• Integrated SDTM/ADaM
Data Packages 
(ISS/ISE/ISI) Preparation

• Office of Scientific 
Investigation (clinsite.xpt, 
define.xml, reviewers 
guide and OSI listings)

• Patient Profiles
• Data Exploration and 

Programming 
Automation
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FSP

FSP Models
• Staff Augmentation Model
• Managed Staffing Model
• Full Outsourcing FSP Model
• Hybrid Model
Experience
• Multiple major FSP providers, 

unitized model​
• Selected Clients, FTE model​
• Inhouse staff and 

subcontractors​
• DM, Statistics, and 

Programming​
• Safety and Regulatory, mostly 

offshore​
FSP Management
• Internal dedicated FSP group​
• Engagement team, account 

managers​
• Resource managers​
• HR recruiter team​
• Database and agency network

3



© 2021 ClinChoice – Confidential and All Rights Reserved

Data Operations Challenges

• Data Quality

• Data Management

• Risk Management

• Complexity

• Tedious, manual

• Time, Cost and Efficiency
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Protocol/CRFs/Database/Edit Checks
Randomization/SAP

Tables, Listings and Figures
(TLFs) Shells

Database
Specifications

ADaM 
Programming

Validate TLFs by 
Independent Programming

Program TLFs

Statistical Review/Checking TLFs

Draft TLFs, DRM 
Database Lock

Final TLFs, CSR

SDTM 
Programming

Validation

Data and Analysis Process and Challenges
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How Data Science Services & Technology Help?

• Data Connection
• Automatic connect (API) and dynamic update

• Data warehouse and standardization
• CDISC and CDASH

• SEND/SDTM/ADaM

• Analytics
• Data visualization

• Analysis and Reporting
• TLFs
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General Data Science Services & Technology
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Data 
Integration

Data Connector

Data Transformation

Data Publisher

Data 
Visualization

EDC/Study /External 
Data Support

Dashboard in UI

Patient Profile, 
Study/Site, 
Sponsor/TA

Data Process

and Analytics

Data Model

Data Prediction

Data Monitoring

Data 
Warehouse

Big Data Warehouse

BI Integration

Technology

AI/ML

NLP

Analytics Engine

Statistics Analysis 
Tools

Programming 
Languages
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Software & Technology Portfolio

• Biometrics
• SAS for statistical programming
• SAS Libraries, Python/R packages
• Statistical planning and analysis systems/packages

• Data Science
• Data Capture and Process - Python, R, SAS, Java
• Data Visualization & Reporting  – PowerBI, Spotfire, Tableau, Matplotlib, Plotly
• Data Warehouse/Data Lake –Azure Data Warehouse & Data Lake, Snowflake, Amazon Redshift,  

Apache HIVE
• Data Analytics - Apache Spark, Azure Synapse Analytics
• AI & ML - Scikit-Learn, Pandas, AutoML, NLP, etc.
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Data Science Services & Technology Applications

Data Warehouse and Standardization
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Data Process Framework

• Integrated Data 
Science Framework

• Consolidated Data 
Sources

• Process Pipeline and 
Automation

• Security & 
Compliance

• Integrated Tools
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Data Standardization

• eCRF Library and Builder

• SDTM Mapping

• aCRF Annotation/Bookmark 
Generator
• Use DM Spec as Input

• Automatically Locate/Insert 
Annotation

• Support Customized Annotation 
styles

• Support Complex Bookmark 
Structure 
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Data Science Services & Technology Applications

Data Visualization
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Data Visualization Applications

• Data visualization 

• Graphic representation of data, 

• Both an art and a science

• Better Analysis

• Telling a story through data

• Interactive & Customizable 

• Handling large amounts of data in a visual format

• Finding errors/causes

• Identifying patterns 

• Grasping the latest trends

• Signal Detection and Decision Making

• Revealing previously unnoticed key points

• Exploring business insights

• Assisting decision making

• Quick action
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Data Visualization Features

• General Features
• Integrated Framework – EDC, Safety, Cloud Storage Excel Files, Raw/SDTM/ADaM Datasets
• Full Automation, Near Real Time Data
• Interactive & Customizable
• Data Integrity - Finding errors/causes
• Assisting Decision Making
• Better Budget Control

• Enhanced Features
• Complicated charts with Python/R
• Support variable mappings to apply multiple studies – efficiency
• Powerful navigation - Drill down & Drill up capability 
• User defined filters
• User defined charts
• Reporting capabilities
• Alerts
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Data Visualization in Clinical Development

15

Patient Profile

• Individual View

• Group View

• Customized View

• Reports

Project Summary

• PD Report

• DM Metrics

• Summary View

• Group View

• Customized View

Risk Based Monitoring (RBM)

• KPI

• KRI

• Reports
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Individual Patient Profile

• Individual View
• DM

• Disposition

• EX

• MH

• VS

• LAB

• AE

• Drill Down
• Figure

• Table/Listing

• Customized View
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Data Science Services & Technology Applications

Project Profile – Study Dashboard and RBM
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Project Profile – Dynamic Status Dashboard
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Risk Based Monitoring Plan with KRI/KPI

• Risk Based Monitoring Implementation
• Assessment - Collecting KRIs (Key Risk Indicator) / KPIs (Key Performance Indicator)

• KRI/KPI Identification with Category/Sub-Category

• Data Quality/Compliance/Safety/CRA Workload/Issue Management …

• KRI/KPI Level & Threshold

• Level of Scrutiny

• KRI/KPI Measure

• Risk Control Options

• Design - Determine Data Sources, Data Presentation, Data Process Flow and Communication

• Implementation - Develop Monitoring Function/Flow on Data Science Platform and BI Tools
• Integration to Various Data Sources

• Integration to BI Tool

• Data Process Flow with Automation

• System Configuration

• Continuous Improvement of Monitoring
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Risk Based Monitoring Approach 

• Data Visualization for Data Quality and Risks with Frontend BI Tool

• Risk/Performance Assessment Implemented in Backend Middleware

• Communication with Alert/Reminder via Email/Message etc.

• Reporting and Auditing for Review

• Decision Support for Risk Control

21



Data Science Services & Technology Applications

Analysis and Reporting Efficiency Improvement
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Analysis Reporting Automation
Statistical Graphics – Waterfall, Swimmer, Spider Plots
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eData/eCTD Submission
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