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Real World Data* (RWD): Data describing health status and / or the delivery of health care routinely collected from 
variety of sources (Electronic Health Records, Claims and Billing Activities, Product and disease registries, In home 
use settings, Data from other devises IoT etc.,)

Real World Evidence* (RWE): Evidence of usage and potential benefits or risks of medical product derived from 
analyses of RWD

Electronic Health Record** (EHR): is an electronic version of a patient’s medical history, that is maintained by the 
provider over time, and may include all of the key administrative clinical data relevant to that persons care under a 
particular provider, including demographics, progress notes, problems, medications, vital signs, past medical 
history, immunizations, laboratory data, and radiology reports.

Natural Language Processing (NLP): Technology used to help computers understand human language.  In this 
case words in medical records such as progress notes, discharge notes etc.,

Artificial Intelligence (AI): Ability of computer or computer controlled robot to perform tasks associated with 
intelligent beings.  Machine Learning (MI) is part of AI and it is the study of computer algorithm that can improve 
automatically through experience and by use of data

*FDA definition **As per Center for Medicare and Medicaid Services

What’s RWD, RWE, EHR, NLP and AI
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Real World Data Extraction Workflow – Data Provider

Structured Data
•Demographics
•Diagnosis 
•Visits 
•Labs & Vitals 
•Medication Administration
•Performance Status

RWD 
Source

EHR

Pharmacy 
data

Claims 
data

Lab/Biom
arkers 
data

Disease 
registries

Text & Image  Processing

RWE Database

De-Identification 
/Anonymization

Data 
transfer to 
Sponsor
(2-stage)

•Treatment Plans
•Biomarker & Radiology reports
•Progress & Discharge notes

Traditional RWD Data extraction
•Combine Data from Multiple Sources
•Extraction and Chart reviews 
•Validation and Quality Assurance

Unstructured Data
•Medical History & Previous Drugs
•Family and Social History
•Physical Examination
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• XPT files 
• cSDRG
• Define.xml 

• XPT files 
• aDRG
• Define.xml
• SAS Code

e-Submission Package: • CSR
• SAS code

Baseline data 
transferred from 
Data Provider

SDTM & QC
P21

ADaM & QC
P21

TLFs 
Creation & 

QCData mapping
Dictionary coding

Stage 1: Baseline Data Analysis & Reporting 

SAP Finalization
with Health 

Authority inputs

Outcome data 
transferred from 
Data Provider

SDTM & QC
P21

ADaM & QC
P21

TLFs 
Creation & 

QCData mapping

Submission

Stage 2: Outcome Data Analysis & Reporting 

• SCS
• SCE
• Label Updates

Real World Data Analysis & Reporting Workflow – Sponsor
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Stage 1 – Baseline Data
´ Mapping and Validation

´ Covariate selection

´ Model building

´ Inverse Probability Treatment Weighing (IPTW)

´ Propensity Score Stratification

´ Propensity Score Matching (PSM)

´ Finalize Statistical Analysis Plan (SAP)

´ Send SAP to Health Authority for review / guidance on 
patient selection and analyses

Stage 2 – Outcome Data
´ Update / Revision to SAP and Model selection (if required 

based on Health Authority inputs)

´ Mapping and Validation

´ Analysis of Outcome data

Ø Real World Response Rate (rwRR)

Ø Time to Event Analysis
q Real World Progression Free Survival (rwPFS)

q Overall Survival (OS)

´ Clinical Study Report and eSub to Health Authority

Advantages of Stage Wise Approach

´ Keep data blinded before SAP finalization to avoid bias
´ Shorten the timeline: allow data provider to build and validate stage 2 data while stage 1 data analyses underway
´ Clinical & Statistical review to improve data quality
´ Building Mapping and Analyses codes to save time and improve efficiencies

2 - Stage Data Analysis & Reporting
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• Combining Data from Multiple Sources
• Data Quality, Traceability and validation
• Clinical notes are free-text format, contain acronyms and abbreviations, and may involve 

spelling and typing errors.
• The lack of a uniform dictionary makes medical abbreviations not easy to handle
• Clinical abstractors need to read texts & images manually and provide their assessment in 

structured format which is subjective
• Bias and Confounding
• Missing Data
• Challenges in Mapping (CDISC) & Analyses

Ø Non-availability of Expected Domains/variables (Ex: AE/LB)
Ø Data that doesn’t fit into any domain (Ex: Volume of Patients at Site)
Ø Data not collected using Control Terminology
Ø Some of Trial Design Domains cannot be built (Ex: TE, TS)
Ø Conformance / Validation issues

Real World Data Challenges
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An example of unstructured data with manual extraction - Issues

Unstructured data
• Pathology
• Progress notes
• Discharge notes
• Radiology report
• History of Present illness and Medication

Clinical 
Abstractor 

Manual Text & Image Processing

Potential Issues
• Data Quality
• Traceability 
• Validation
• Reproducibility
• Time & Cost  

Structured / Derived data
• Confirmation of diagnosis and date
• Date of initial diagnosis
• Stage at diagnosis
• Biomarker details 
• Prior therapies with dates
• Line of therapy & Regimen
• Response status and date
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An example of unstructured data with manual extraction – One Proposed 
Solution

Unstructured data
• Pathology
• Progress notes
• Discharge notes
• Radiology report
• History of Present illness and Medication

Manual Text & Image Processing 
with Adjudication

Improvement Areas
• Data Quality
• Traceability 
• Validation
• Reproducibility
• Time & Cost  

Structured / Derived data
• Confirmation of diagnosis and date
• Date of initial diagnosis
• Stage at diagnosis
• Biomarker details 
• Prior therapies with dates
• Line of therapy & Regimen
• Response status and date

1st Clinical 
Abstractor 

2nd Clinical 
Abstractor 

3rd Clinical 
Abstractor 
(Adjudicator)  
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An example of unstructured data extraction with NLP/AI (Proposed 
Automated Solution)

Unstructured data
• Pathology
• Progress notes
• Discharge notes
• Radiology report
• History of Present illness and Medication

NLP/AI based Processing

Improvement Areas
• Data Quality
• Traceability 
• Validation
• Reproducibility
• Time & Cost  

Structured / Derived data
• Confirmation of diagnosis and date
• Date of initial diagnosis
• Stage at diagnosis
• Biomarker details 
• Prior therapies with dates
• Line of therapy & Regimen
• Response status and date

AI trainer
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Thank You for your Attention

Any Questions?


