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CLINICAL DATA FORMATS 

Text , Numerical data 

ECG Signals 

Imaging data 

Complex Genomic VCF , FASQ 
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6503847/

Today, approximately 30% of the world's data 
volume is being generated by the healthcare 
industry.

Real World data market is set to 
increase to 1.66billion $ by 2029 

https://www.meticulousresearch.com/product/real-world-data-market-5297



COMPLEXITY OF HEALTH CARE DATA
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SYNTHETIC DATA 

• Synthetic data is artificially generated data that mimics the structure and 
properties of real-world data.

• It is created using mathematical models and algorithms to generate realistic datasets without 
compromising privacy.

• Used in clinical trials ͕ researchers can use synthetic data to create a so called s͞ynthetic control 
arm͟

• Using synthetic data for healthcare research brings many benefits, including privacy protection, 
data availability, scalability, research collaboration, reproducibility, and addressing issues related 
to data bias and representativeness.



Data Readiness conceptual framework 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8294946/



Radiation Oncology data burden !!



Standardization in healthcare data collection and 
management is very important 



Making Data Computable 

Ontologies differ from terminologies in that ontologies 
define relationships between concepts in a way that allows 
computational logical reasoning, enabling the drawing of 
conclusions from related assertions



Major challenge in the unstructured clinical notes 





Natural Language processing –NLP



Information Extraction: Extraction 
of drugs, events, diseases through 
named entity recognition
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Clinical Decision Support Systems:  
Build clinical decision support 
systems by extracting various useful 
information for making diagnosis 
and therapeutic decisions, 
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Specific clinical insight or question 
answering: Provide answers to 
clinical questions after extracting 
entities from unstructured text
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Medical Resource Allocation:   
building patient triage systems, so 
that medical resources can attend to 
critical cases with priority https://arxiv.org/pdf/2110.15803.pdf

Need for Natural language processing (NLP ) to derive insights

Patient Clinical Data 
Summarization: Extract and 
summarize longitudinal patient 
clinical journey 
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Clinical Research:  NLP may enable 
efficient clinical trial design. Patient 
recruitment, clinical trial analytics 

7
Mental /Occupational Health 
Monitoring:  NLP-driven smart 
healthcare has great value in 
predicting/diagnosing and treating 
mental health conditions.
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Drug Review and Safety Monitoring
Adverse drug events discovery and 
drug safety monitoring



Digital transformation and AI knocking--

9 Adopt the digital applications 

9 Periodic data quality checks 

9 Data audits 

9 Training Good Data practices 



Thank you 


