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Agenda- Key Points

What it takes to become a future-ready modern 
data analytics (DA) team in a clinical trial

D3M
(Data Driven Decision 

Making)

GIGO
(GIGO philosophy)

Modern DA 
Team

• Data science for Rest of 
the world

• Clinical Data Science- 
Reimagined

• Clinical data analytics 
(What Chat-GPT says?)

Future-ready skills
• Design Thinking
• Agile in Analytics
• Advanced Analytics - 
Business case
• Soft skills for Analytics



Data-Driven Decision-Making and GIGO Philosophy

DATA-DRIVEN                                                                                                           
§ Central to clinical development

§ Influences the trials

§ Data-driven trial execution 

§ Virtual trials and Varied data sources

HAVING THE RIGHT DATA
§ Quality of data

§ AI/ML in Data capture and data cleaning

§ Data Processing

§ ML algorithms & NLP in CDRP

                     

     ATTRIBUTES OF DATA IN CLINICAL TRIALS

Clinical Trial 
Data

Volume

Velocity

Variety

Veracity

Value

Variability

Acronyms: AI/ML: Artificial Intelligence & Machine Learning,  GIGO:  Garbage IN Garbage Out, NLP: Natural Language Processing, CDRP- Clinical Data Review  Platform



Data Science for the Rest of the World

Overview
§ Math & statistics

§ Specialized programming 

§ AI/ML with subject matter expertise
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Data Science vs Data Scientist & Data Analyst

Sources: https://www.ibm.com/topics/data-science

https://www.ibm.com/topics/data-science


Clinical Data Science (CDS) - Redefined

§ Shift towards CDS

§ Evolution of CDS

§ Decision-Making Drivers

Identification of 4 core emerging best 
practices
§ Evolution of CDR
§ Automation

§ Risk-based approach

Risk-based Approach
Quality Tolerance 

Limits (QTLs)
Quality by Limits
Critical to Quality 

Factors

Clinical Research 2.0
Master Protocols
Adaptive Design
Synthetic Arms

De-centralized Trials
Sensors & Wearables

Home Nursing
Tele-medicine

Intelligent 
Technologies

ML, NLP & Voice 
Recognition

 Predictive Data Review
BOTs

Driving Forces behind the evolution of CDSPath to Clinical Data Science

Sources: Fullreport: Evolution of clinical Data science Clinical-to-Data-Science-V9.0.pdf
Acronyms: CDS- Clinical Data Science, CDR- Clinical Data Repository

https://scdm.org/wp-content/uploads/2022/09/SCDM-Position-Paper-Evolution-into-Clinical-to-Data-Science-V9.0.pdf


Clinical Data Analytics - What ChatGPT says?

Key components of clinical data analytics include:

“Clinical data analytics is the process of examining and interpreting data from various sources within 
the healthcare industry to gain insights and improve patient care, research, and overall healthcare 
operations. It involves using advanced analytical techniques and technologies to transform raw 
healthcare data into meaningful and actionable information”.

Data StorageData CleansingData IntegrationData Collection

Prescriptive AnalyticsDescriptive AnalyticsPredictive AnalyticsData Analysis



Future-ready skills for Clinical Data 
Analytics with a Case Study



Design Thinking & Analytics

§ Problem-solving approach
§ Understand

§ Explore, and 

§ Materialize

§ 6 Phases
§ Empathize 

§ Define

§ Ideate
§ Prototype

§ Test

§ Implement

Design 
Thinking

Implement Empathize

DefineTest

Prototype Ideate

Sources: Full article: World Leaders in Research-based User Experience on Design Thinking NN group

https://www.nngroup.com/articles/design-thinking/


Design Thinking is a Non-Linear Process

Why blend Design thinking into clinical 
analytics?

§ Continuously engagement

§ Addressing the needs of real users

§ Vital human-centered design process

§ Reap business benefits and opportunities

§ Ensures customer centricity.

Sources: Full article: Design Thinking Harvard Business School

https://www.nngroup.com/articles/design-thinking/
https://online.hbs.edu/blog/post/what-is-design-thinking


Agile is a Mindset… 

People over 
Process and 

tools

Working 
software over 

comprehensive 
documentation

Customer 
collaboration 

over Rigid 
contracts

Responding to 
change over 
following a 

path

Feedback Feedback

Initial 
Requirements Deliverables

Validate
Define  

Develop 

Deliverables

Validate
Define  

Develop 

Final 
Deliverables

Validate
Define  

Develop 

Sources: Full article: Agile Project Management in Analysis and Reporting of Late-Stage Clinical

https://www.nngroup.com/articles/design-thinking/
https://www.pharmasug.org/proceedings/2021/SI/PharmaSUG-2021-SI-083.pdf


Advanced Analytics in a Key Area within Clinical Trials 

Orchestrated data suite 
platform

Achieved by:

• Robust Tech suite

• Near Real-time access of 
       clinical data
• Seamless integration of systems and 

workflows 

• Cross collaboration

• Big data & AI/ML capabilities

                                                                                                                             

Case

Business

I M R RA

Clinical Data 
Ingestion

Clinical Data 
Mapping

Clinical Data 
Repository

Clinical 
Analytics

Clinical Data 
Review

Sources: Full report: IQVIA Report on clinical trial continuity during covid



Clinical Analytics Platform

Medical data 
review 

Business case

The system gets bulky with humongous data and transformation.
Lack of efficient UI/UX
Lacks clarity into query status and overall review status.

Pain points
 

Leveraging a Data Lake, cloud-based, open source, Apache spark-enabled suite.
Intuitive and user-friendly dashboard
A new workflow management solution
Integrated discrepancy and query management solution.

Methods
 

Seamless medical data review.
Intuitive interface and enhanced self service
Seamless query management
Cross-Functional Collaboration

Impact
 

Acronyms: UI/UX: User Interface & User Experience
  



Soft Skills for Data Analytics

Critical Thinking

Collaboration

Communication Research

Creativity

Curiosity

Sources: Partial report: The Five C’s: Soft Skills That Every Data Analytics Professional Should Have

https://www.forbes.com/sites/forbestechcouncil/2022/10/17/the-five-cs-soft-skills-that-every-data-analytics-professional-should-have/?sh=7f59c55246c6
https://www.iqvia.com/-/media/iqvia/pdfs/library/white-papers/ai-in-clinical-development.pdf


References & Acronyms

• Full article: World Leaders in Research-based User Experience on Design Thinking NN group. 

• Full article:: Mckinsey & Company featured insights on Design Thinking

• Full article: How Can Big Data Analytics Along With Design Thinking Form The Core Of Business Growth

• Full article: Agile Project Management in Analysis and Reporting of Late-Stage Clinical

• Full article: Using AI to accelerate clinical trials

• Full article: Clinical Data Cleaning and Validation Steps

• Full article: CROs and Artificial Intelligence: How AI is Changing Clinical Research

• Full article: How Artificial Intelligence can enhance the clinical trials and data review process Partial report:  Data Analyst Technical & Soft Skills   

• Partial report: The Five C’s: Soft Skills That Every Data Analytics Professional Should Have

• Partial Report: 5 reasons to switch from Data management to Clinical Data Science

• Full report: IQVIA Report on clinical trial continuity during covid

• Full report: AI in Clinical Development/ai-in-clinical-development.pdf

• Fullreport: Evolution of clinical Data science Clinical-to-Data-Science-V9.0.pdf

Acronyms:  

AI/ML: Artificial Intelligence & Machine Learning, GIGO:  Garbage IN Garbage Out, Ops: Operations, CDRP- Clinical Data Review Platforms, Data Viz: Data Visualizations,  ML Ops: Machine Learning 
Operations, NLP: Natural Language Processing, EDC: Electronic Data Capture, UI/UX: User Interface & User Experience

https://www.nngroup.com/articles/design-thinking/
https://www.nngroup.com/articles/design-thinking/
https://www.mckinsey.com/featured-insights/mckinsey-explainers/what-is%20design-thinking/
https://www.nngroup.com/articles/design-thinking/
https://analyticsindiamag.com/can-big-data-analytics-along-design-thinking-form-core-business-growth/
https://www.nngroup.com/articles/design-thinking/
https://www.pharmasug.org/proceedings/2021/SI/PharmaSUG-2021-SI-083.pdf
https://www.nngroup.com/articles/design-thinking/
https://www2.deloitte.com/us/en/blog/health-care-blog/2022/using-ai-to-accelerate-clinical-trials.html
https://www.nngroup.com/articles/design-thinking/
https://www.pharmaceuticalprocessingworld.com/clinical-data-cleaning-and-validation-steps/
https://www.nngroup.com/articles/design-thinking/
https://vial.com/blog/articles/cros-and-artificial-intelligence-how-ai-is-changing-clinical-research/?https://vial.com/blog/articles/cros-and-artificial-intelligence-how-ai-is-changing-clinical-research/?utm_source=organic
https://www.nngroup.com/articles/design-thinking/
https://www.clinicalresearchnewsonline.com/UploadedFiles/eCliniqua/Whitepaper_Smartforms/Form/perficient-artificial-intelligence-whitepaper.pdf
https://vitalflux.com/how-to-become-a-data-analyst-skills-experience/
https://www.forbes.com/sites/forbestechcouncil/2022/10/17/the-five-cs-soft-skills-that-every-data-analytics-professional-should-have/?sh=7f59c55246c6
https://www.iqvia.com/-/media/iqvia/pdfs/library/white-papers/ai-in-clinical-development.pdf
https://insights.axtria.com/blog/5-reasons-for-the-switch-from-clinical-data-management-to-clinical-data-science
https://www.iqvia.com/-/media/iqvia/pdfs/library/white-papers/ai-in-clinical-development.pdf
https://scdm.org/wp-content/uploads/2022/09/SCDM-Position-Paper-Evolution-into-Clinical-to-Data-Science-V9.0.pdf


Thank You !!!  


