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Laboratory information
"The only product of the Clinical Laboratory 
is information. The generation of that 
information is the end product of appropriate 
test selection, specimen collection, analysis, 
result reporting and interpretation.

To achieve this sequence requires the 
harmonized interaction of a variety of 
personnel with a spectrum of expertise. Such 
is the domain of Medical Informatics."

• William Dito (1979)



Historical Origins of IT Systems

• The Six Labs Project - 1960s
• Data processing
• Demands of early automation
• Data reduction
• Laboratory management control as by-product
• We optimised laboratories, not information flow.



Historical Origins of IT Systems

• 1960s–80s:
• Focus: data processing + automation
• Outcome: local optimisation

• Systems built:
• Lab-centric
• Not patient-centric



Coding Differences

The Problem: Data Silos

LIMS GP Systems Hospital Systems

Impact

Delays
Slow turnaround from

fragmented workflows

Duplication
Repeated tests and

redundant data entry

Incomplete Picture
Gaps in the clinical

record across care settings



The Present

• Drivers of integration:
• Intelligent instrumentation
• Robotics
• Clinical networks integration
• Laboratory consolidation
• Service realignments
• Testing Outside of the Laboratory
• Cloud
• AI is both a driver and a consequence of integration



Key Points

• Linking it all together is the key
• The value of joined up data sources is synergistic

• Faster decisions
• Fewer duplicate tests
• Better patient pathways

• User satisfaction is higher
• Key shift:
• From lab system → networked information system



The Present

• Technology is not the limiting factor
• Trust is

• Patient trust
• Organisational trust
• Security

• The rate limiting step won’t be technology but privacy / data 
sharing concerns and security.



Security / Privacy





Public attitudes to 
health data sharing

• This is the constraint.
Even when the technology 
exists, its use depends on 
what patients are willing to 
share

• and that varies with trust, 
context, and perceived benefit.





Data Standards



Standardized Work : Poke Yoke

• Prevent error at source
• Enforce standards
• Eliminate downstream impacts

• In pathology, this means 
designing systems where 
incorrect data simply cannot 
enter or propagate.



Standardized Work : Poke Yoke

• Standardisation ensures data “fits” everywhere
• Electronic requesting
• Coding (SNOMED CT / NLMC)
• Structured reporting
• Consistent test definitions

“If data isn’t standardised, it isn’t interoperable.”



Data Standards

• Past
• HL7 v2 / EDIFACT
• Message-based, system-centric

• Transition
• DAPB4017 (pathology workflows)
• CareConnect (FHIR STU3 – now 

deprecated)
• Current direction

• UK Core FHIR (R4)
• API-first, patient-centred

• FHIR is not just a format — it is 
the architecture for 
interoperability







LIMS

• Patient centred
• Real-time access to a more complete and accurate patient record, 

including instant referral and letter communications, helps clinical 
decision making and allows fast responses to patient queries.

• Operational
• Workload visibility, prioritisation

• Safety
• Accurate, up-to-date data



From integrated data to intelligent systems

• Integrated data enables:
• Longitudinal patient records
• Structured, coded results
• Real-time availability

• Then:
• This creates the conditions for:

• Clinical Decision Support (CDS)
• Machine Learning (ML)
• Predictive analytics

• “AI is not a technology layer—it is a function of data quality, structure, 
and flow.”



Expansion into machine learning 
and clinical decision support



Clinical Decision Support

• Basic (rules-based)
• Reference ranges
• Alerts (critical values)

• Intermediate
• Reflex testing
• Guideline-driven prompts

• Advanced (AI-enabled)
• Predictive models
• Pattern recognition across datasets
• Personalised thresholds



AI in pathology information systems

• Pattern recognition in results over time
• Risk stratification (e.g. deterioration signals)
• Reflex and cascade testing optimisation
• Demand management and test stewardship

“This is not replacing clinicians—it is augmenting interpretation.”



AI in pathology information systems

• AI supports:
• Decision-making
• Prioritisation
• Pattern recognition

• Clinicians remain responsible for:
• Interpretation
• Contextual judgement
• Final decisions



What AI depends on

• Standardised data (NLMC, SNOMED CT)
• Interoperability (FHIR)
• Complete patient records
• Data quality and governance
• Without these → AI is unsafe or ineffective
• With these → AI becomes clinically meaningful



The world is complicated

• It’s really hard to create expert systems to do difficult tasks, i.e. to 
create detailed descriptions of the world that machines can follow 
in order to act intelligently. 

• Capturing all relevant possibilities is very, very complex / 
impossible. Such systems were expensive / slow / didn’t work!

• Instead, we want to embrace uncertainty and improve 
performance by learning from data/experience.





Clinical risks of AI in CDS

• Opaqueness (“black box” models)
• Bias from training data
• Over-reliance by clinicians
• Loss of local context



Professional responsibilities

• Define acceptable performance standards
• Lead validation and governance
• Ensure explainability where required
• Retain clinical accountability



Conclusion

• Pathology is an information system, not just a lab service
• Value comes from integration, not data volume
• The future requires clinical leadership in digital systems
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