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• Build confidence to explore LIMS capabilities and drive curiosity-led, 
data-informed service improvement through understanding how LIMS 
features add value and support safe clinical reporting

• Optimising queues and rules to eliminate superfluous trapping, 
increasing focus of clinical review

• Leveraging evidence-based automated commenting to simultaneously 
elevate efficiency and clinical effectiveness

• Exploring new opportunities for embedding clinical decision support to 
support safe, consistent and efficient clinical decision-making

• Identifying triggers for process review and applying practical methods 
to evaluate current workflows and create targeted action plans

Learning Outcomes
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Who is in the driving seat – 
you or your LIMS?

Streamlined 
Authorisation 
Queues
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Efficiency And Effectiveness Require 

Intentionality Of Purpose and Processes
Could your Duty Biochemist day use a refresh?
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Why Do We Trap For Clinical Review?

• To take an action
• Abnormal result communication

• Add a comment

• Add a test (‘reflective’)

• Clinical quality review – something off in the ‘wallpaper’?
• Preanalytical issues

• Contamination, ‘wrong blood’, etc.

• Analytical issues
• Analyser failure, missed dilution, etc.

• To learn?

Telephone 

queues ideally a 

separate entity

A ‘rite of passage’ and necessary for 

maintaining competency or baked-in 

redundancy of purpose for experienced staff?

A necessary safety net 

for technical validation 

or redundancy of 

function?
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Automatable?



Telephone Queues

• Results breaching critical limits automatically added

• Other results forwarded ad-hoc

• Easier to share phoning between roles (CS, BMS, admin)

• Call flagging – signalled via colours, flags, icons?

• Call logging – specify minimum information for audit and business intelligence?
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Order Questions For Safe Result Management
Low cortisol - critical abnormality?
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LIMS opportunity to selectively add to telephone queue based on responses



Your Queue or Mine?

• Why divide work into queues?
• Prioritisation

• Visibility

• Efficient access

• Multiple operators
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Trapping rules: basic

• By test/profile – ‘exists’

• Test limit breaches
• Reference limits

• Critical/abnormal/phone limits

• Delta changes (% and/or absolute)

• By consultant

• By location
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Intentionality – Efficiency and Effectiveness (2)
What fields are configured in your system?



Intentionality – Efficiency and Effectiveness (2)
What fields are configured in your system?

Trapping rules: more advanced

• By coded result/comment

• By clinical details

• By DOB/Age

• By specimen

• By medical specialty

• …?
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Intentionality – Efficiency and Effectiveness (3)
What fields are configured in your system?

Trapping rules: custom filters

• Rule-outs

• ‘Not’ a location

• ‘Not’ a consultant

• ‘Not’ a comment (autocomment)

• Result </> value

• Combinations – ‘all’ (and) / ‘any’ (or)

• – be creative!
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Surfacing the right pieces of 
the puzzle in your workspace

Custom 
Cumulations
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Where Are We Going?
Context = patterns, trends and scope

• Haematinics
• Manual commenting

• Alkaline phosphatase (ALP)
• Vetting sendaway requests

• ALP isoenzymes electrophoresis

• Bone-specific ALP measurement
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Interpretation and guidance 
for next steps

Clinical 
Comments
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• Automated coded comments
• High volume low complexity (and low risk?)

• Stepwise implementation of auto-authorisation

• Do not have to be auto-authorised! 

• Reflexive testing

• What does good look like?
• UKNEQAS Interpretative Comments

• Evidence-based

• NHS app – empowerment versus health anxiety

• Plain English – average UK English reading age of 10

• A clinical patient charter for pathology

• Patient and public engagement (PPIE)?

Automated Commenting Pathways

15

https://birminghamquality.org.uk/eqa-programmes/comc/
https://birminghamquality.org.uk/eqa-programmes/comc/


Case Study 1: Haematinics Pathway

• Cyclical development process (3 iterations)
• Workflow design – flowchart

• Clinical review – consultation

• Implementation – coding

• Validation testing

• Reflection in practice – refine workflow design

• Phase 4 = selective auto-reporting

• Phase 5 = impact evaluation
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Haematinics Pathway:
Flowchart

• Auto-comments for primary care

• Reflex testing – CRP

• Anaemia with normal/high ferritin

• Clinical decision support

• “Prompt for DB”

• Evidence-based
• Good Practice Paper for the laboratory diagnosis of iron 

deficiency in adults (excluding pregnancy) and children

• Adult Iron Deficiency Anaemia Care Guidelines

• Limitations of Serum Ferritin in Diagnosing Iron 

Deficiency in Inflammatory Conditions

• How to diagnose iron deficiency in chronic disease: A 

review of current methods and potential marker for the 

outcome

• Redefining Iron Deficiency in Patients With Chronic Heart 

Failure

• Treating iron deficiency in patients with heart failure: 

what, why, when, how, where and who

• Investigation and management of a raised serum ferritin
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https://b-s-h.org.uk/guidelines/guidelines/good-practice-paper-for-the-laboratory-diagnosis-of-iron-deficiency-in-adults-excluding-pregnancy-and-children
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https://pubmed.ncbi.nlm.nih.gov/36617559/
https://pubmed.ncbi.nlm.nih.gov/38733252/
https://pubmed.ncbi.nlm.nih.gov/38733252/
https://pubmed.ncbi.nlm.nih.gov/38733252/
https://pubmed.ncbi.nlm.nih.gov/39160066/
https://pubmed.ncbi.nlm.nih.gov/39160066/
https://pubmed.ncbi.nlm.nih.gov/39160066/
https://b-s-h.org.uk/guidelines/guidelines/investigation-and-management-of-a-raised-serum-ferritin
https://b-s-h.org.uk/guidelines/guidelines/investigation-and-management-of-a-raised-serum-ferritin
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Selected comments auto-authorised

Reflex testing

Prompts for DB

Evidence-based comments
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Haematinics Pathway:
Code  = ‘Molis Programming Language’ (MPL)
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Authorisation status Clinical comment

Criteria



Haematinics Pathway: In Practice (1)
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Haematinics Pathway: In Practice (2)
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Haematinics Pathway: In Practice (3)
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Haematinics Pathway: In Practice (4)
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Haematinics Pathway: In Practice (5)
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Haematinics Pathway: Impact
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Case Study 2: Thyroid
Order questions for efficient result management

27



• Order questions fully integrated in workflow

• Autocomments (some trapped) and reflexes

• Internal alerts

Case Study 2: Thyroid
Planning for the future - Flowchart
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On thyroid hormone?

On anti-thyroid?

Previous thyroid hormone?

Previous thyroglobulin?

Case Study 2: Thyroid
Planning for the future – ‘Screen Mask’

Alert for previously 

on thyroid hormone 

replacement
Alert for possible 

previous history of 

thyroid cancer

Clinical 

decision 

support

Integrated 

order question 

responses
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Issuing ‘ghost’ reports to 
optimise external clinical 
workflows

Interim 
Reporting
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• A preliminary or partial document, typically used for lab results or 
diagnostic reports, where information is available but not yet fully 
finalized or verified

• Commonly used in Microbiology, e.g. preliminary versus final growth

• Need to accommodate result filing/acknowledgement

• Needs careful risk assessment

Interim Reporting
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Interim Reporting – Risk Assessment
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Interpretation and guidance 
for next steps

Calculations
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Calculations For Clarity

• To support clinical decisions
• Osmolar gap

• To allow auto-commenting
• Free androgen index

• Calculated free testosterone
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Digital tools that can support 
clinicians to make more equitable, 
evidence-based decisions - providing 
the right information, to the right 
person, in the right format, through 
the right channel, at the right time

Clinical 
Decision 
Support

NHS England » Supporting clinical decisions with health information technology
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https://www.england.nhs.uk/long-read/supporting-clinical-decisions-with-health-information-technology/


Critical success 
factors:

• Inclusive

• Intelligent

• Integrate

• Impactful

• Interpretable

• Interoperable
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CDS In Pathology



Clinical Decision Support – Internal (DB)

“Isolated increase in bilirubin” = external comment

Internal prompts on LFTs = not printed on reports:

 DB: new/ongoing/deterioration? Could this be decompensation?

 DB: would reflex of DBIL/HAPTTO and/or ISOBIL comment add value?
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Clinical Decision Support – Internal (DB)

“Abnormal liver profile with increased ALT – exclude medication 
effects and review alcohol intake” = external comment

Internal prompts on LFTs = not printed on reports:

 DB: new/unexplained finding – remove if known

 DB: Recent lipids? Would FIB4 add value? (FBC?) FIB4AD or NOFIB4
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Clinical Decision Support – Internal (DB)

“Abnormal liver profile with increased ALT – exclude medication 
effects and review alcohol intake” = external comment

Internal prompts on LFTs = not printed on reports:

 DB: new/unexplained finding – remove if known

 DB: Recent lipids? Would FIB4 add value? (FBC?) FIB4AD or NOFIB4
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Clinical Decision Support – Internal (DB)

Internal prompts on LFTs = not printed on reports:

 DB: Raised ALP in absence of bone profile – would this add value?

Internal prompts on CAPR = not printed on reports:

 DB: Raised ALP in absence of LFT – would this add value?
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Clinical Decision Support – Internal (DB)

Planning for the future: CDS box customisation in Evolution vLab

Prompts (‘silent’ or internal 

comments) for clinical 

authorisation e.g. Duty 

Biochemist

General ‘silent’/internal 

comments for displaying e.g. 

sample quality issues (‘SQI’) 

during processing
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Absolute delta 

changes

Most recent 

previous result
Status : 

(V)alidation, (R)eport, (C)ontainer, (T)elephone



Clinical decision support and 
diagnostic stewardship from 
ordering to reporting

Case Study 3 - 
‘Intelligent’ FBC 
(iFBC)
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iFBC Workflow
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Reflex testing 

anticipates 

addons

Transparent reporting 

– tests added or 

denied by iFBC rules

Diagnostic 

stewardship: 

custom minimum 

retesting intervals 

for ferritin, B12, 

folate and CRP



44

Clinical 

Interpretation

iFBC Workflow

Data Dashboard

- Lab impact?

- Clinical impact?



Practical steps for clinical 
authorisation optimisation

How To 
Streamline 
Your Queues
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When To Review Your Queues

• Dated LIMS?  Have the queues ever been overhauled or have they 

been allowed to grow organically and unchecked?

• Safety concerns?  Known gaps or existing system not understood?

• Team restructure?  Do queues meet needs of required roles?

• Planning a new LIMS? Don’t copy what you have, be intentional in 

your designs!
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• Review a data gather: manual versus system-authorised
• Some labs phone results from the middleware – does these also need to be 

trapped in the LIMS?
• LIMS as safety-net?

• Unnecessary duplication?

• Compare with your telephone policy

• Also a good time to review phone limits, e.g. in line with latest 
RCPath Guideline on Communication of Critical and Unexpected 
Pathology Results

How To Improve Your Queues (1)
Safety first - is everything trapping that is required to be 
phoned?
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https://www.rcpath.org/static/bb86b370-1545-4c5a-b5826a2c431934f5/The-communication-of-critical-and-unexpected-pathology-results.pdf
https://www.rcpath.org/static/bb86b370-1545-4c5a-b5826a2c431934f5/The-communication-of-critical-and-unexpected-pathology-results.pdf
https://www.rcpath.org/static/bb86b370-1545-4c5a-b5826a2c431934f5/The-communication-of-critical-and-unexpected-pathology-results.pdf


• What do you not act on?  Why not?
• The type of test?

• The level of the test?  (Not high or low enough)

• The location?

• The clinical specialty?

• The comment?

• Assess your internal ‘rejection’  logic… 
• Translate it into a rationale that can be configured as limits or rules

• Would increased auto-commenting and/or reflexive testing help?

• Focus on high volume low complexity

How To Improve Your Queues (2)
Pattern recognition - observe and record what you see 
whilst on duty
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How To Improve Your Queues (2)
Pattern recognition - observe and record what you see 
whilst on duty
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How To Improve Your Queues (2)
Pattern recognition - observe and record what you see 
whilst on duty



• Whilst on duty, observe WHY each episode that you are presented 
with has trapped

• Did one or more tests fail a reference or critical limit?

• Did one or more tests fail a delta check?

• Default rule-in?

• Get friendly with your pathology IT leads (harder if trust IT, but not 
impossible… they sometimes need you too!)

• Ask to see ‘under the bonnet’

• What are the available fields for trapping and filtering?

• Order of operation / prioritisation

How To Improve Your Queues (3)
Learn how your LIMS queues work
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How To Improve Your Queues (4)
Full top-to-bottom review

1. Get the team onboard and establish the vision…
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How To Improve Your Queues (4)
Full top-to-bottom review

… motivators and expected benefits
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2. Establish project deliverables

How To Improve Your Queues (4)
Full top-to-bottom review
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How To Improve Your Queues (4)
Full top-to-bottom review

3. Make a list of what queues you have

4. Establish the crude criteria for trapping to each list
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How To Improve Your Queues (4)
Full top-to-bottom review

5. Establish a list of tasks

6. Consider your stakeholders – would a RACI analysis help?
 RACI: Responsible, Accountable, Consulted, Informed
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How To Improve Your Queues (4)
Full top-to-bottom review

7. Would a SWOT analysis help?

 SWOT: Strengths, Weaknesses, Opportunities, Threats 
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How To Improve Your Queues (4)
Full top-to-bottom review

8. Review each queue with a fine toothcomb looking for waste and 
omissions – review system rules (e.g. ask for screenshots)

9. Gap analysis = “What we have” versus “What we want”

58



How To Improve Your Queues (4)
Full top-to-bottom review

10. Communicate new design to stakeholders for review

 Easy wins – pressure points, accumulating simple changes

11. Implement changes (follow local change control process!)

 Risk assessment

 End-to-end testing 

 Documentation

 Communication
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How To Improve Your Queues (4)
Full top-to-bottom review

12. Impact analysis – Benefits? KPIs?
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How To Improve Your Queues (4)
Full top-to-bottom review

13. Feedback/Review
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Take Home Messages
• ‘Duty Biochemist’ is a value-added service – embed opportunities into your clinical 

LIMS workflows

• Good clinical LIMS workflows start with good ordering and sharing of information

• Observe your own Duty Biochemist experience with your systems

• Understand what you are seeing (and missing) and why

• Be curious and seek insights…discover opportunities

• Make improvements… add clinical value!

• Create time… reconfigure your team’s day!

“Workforces behave like 

expanding foam, filling the 

available time”
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