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PROBLEMS

Too much health data

Health data is all over the place

Health data is not standardised

Data is stored inflexibly



HIERARCHY OF NEEDS



What We Want

Structured Data Unstructured Data

What We Have



The original way of producing and cleaning data



Add a new Electronic Health Record System?



The Journey of Kings and Guys & St Thomas



Heterogenous 
Clinical Record

systems



Mismatch of patients having OPD 

procedures documented in letters 

(RED) versus what is coded on 

appointment systems (BLUE)

2x increase in coding in 

just 3 weeks

Scoping the level of under-coding found in unstructured text



KCH (900 beds)
PRUH (600 beds) Guys & St Thomas (850 beds)

Streaming unstructured data feeds of the hospital



Real-time Data feed of flu or flu-like illness

Flu or flu-like symptoms

Actual H1N1 lab samples

Actual H3N2 lab samples



Pooled

Data needs to be ‘laked’ in 
one place

“Data lakes”

Heterogeneous data types, 
agnostic

Structured

Structured form entry

Metadata automation

Avoid overdesigning 
structure

Semantic

Terminologies 
(SNOMED CT)

Attach meaning to the 
unstructured data

Rationalised

Reduces the noise for a 
more specific purpose, 
and applies expert 
knowledge

De-duplicated 

Contextualised

Mismatch adjudication

Applied

Supports and enhances 
clinical applications:

·Clinical Audit

·Analytics

- AI

Human-lite Data Processing Pipeline



Natural Language Processing

• Designed for free-form digital text

• Language AI for common languages already very mature

• Clinical language NLP is in rapid development and past proof-of-concept phase

Documentation (Wiki): 

https://cogstack.atlassian.net/wiki

/spaces/COGDOC/overview

Slack:

cogstack-dev.slack.com

GitHub:

https://github.com/CogStack/

AI-based language 
processing

https://cogstack.atlassian.net/wiki/spaces/COGDOC/overview
https://github.com/CogStack/


Training AI to recognise medical words and sentences



Training and testing AI across many diseases



Training and testing AI by rotating through hospitals



Representation of meaning (Semantics)

Like a dictionary but with mappings for 
meaning

Meaning as defined by context

Allows machines to assign human-based 
meaning to words

Natural Language Understanding

Mapping Language to Meaning



Semantic maps to produce machine-readable meaning



Language Processing & 
Understanding

Robotic Process Automation

?AI?

SharingEFFICIENCY WILL BE DRIVEN BY SCALABILITY OF 
HANDLING DATA
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To use data technologies, one needs to be able to clean, sort 
and arrange data continuously and rapidly

EHR’s which structure data at source is helpful, but 
overdesigned EHR’s pass the load of cleaning and structuring 
data to frontline staff which is the opposite of efficiency

NLP and Semantic technologies are past the Proof-of-Concept 
stage and deployments have started in some organisations 

Further maturation is necessary to integrate them into 
workflows and then feed the data back for actionable changes 

EFFICIENCY WILL BE DRIVEN BY SCALABILITY 
OF HANDLING DATA


