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Background

* North Midlands & Cheshire Pathology
Service (NMCPS)
* Three NHS Trusts
* Four hospital laboratories
* Population approx. 1.5 million

e Approx. 20 million biochemistry tests per
year

* Implemented WinPath Enterprise (WPE)
for all four sites in March 2024

e |CE and Careflow order-comms
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Overview

* Background and rationale

* Introduction to MRIs

* General approaches

* MRl rules in LIMS

* Further considerations & common pitfalls
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Laboratory workload

High workloads, and increasing (~5-10% year-on-year)

Growing repertoire and increasing complexity
Not matched with increasing resource and budgets

A proportion of laboratory testing will add little or no clinical value
* Inappropriate test selection
* Too frequent testing

Reasons
* New/updated evidence and guidelines (new tests/expansion of current tests)
* Aging population
» Higher standards/expectations, new treatments
* Increased patient education/awareness
* Less resource/more demand in other departments, e.g. hospital flow, referral avoidance

* Financial incentives (e.g. QOF) ‘

The best joined-up care for all
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Demand optimisation

Clinical user education

Patient education

Benchmarking, peer-comparison reports

Repertoire review

Test profile content review

Order-comms layout, rules and decision support

Care sets

Minimum retest intervals (MRlIs)

Kind
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Minimum retest intervals

§ The Royal College of Pathologists o T Arecetonter = o %H{;’m;ﬁ S

e RCPat h gu | d ance — Version 2 pu b I S h e d Pattlogy:the sciecebeind hecue () Laborator Wediie %

March 2021 — due for review from March - o
National minimum retesting intervals in pathology
202 6 March 2021

Authors:  Dr Tim Lang, County Durham and Darlington NHS Foundation Trust
Dr Bernie Croal, Aberdeen Royal Infirmary, NHS Grampian

Unique document G147
number

IlMin im a/ re tes tin g in terva IS (MRI) are dEfin ed Document name National minimum retesting intervals in pathology

Version number 2

Dr Tim Lang is the main project lead and author of the previous minimum

as th e m in im Um tim e be_fo re a test Sh O UId b e i retesting intervals for clinical biochemistry. Dr Bernie Croal is the demand

repeated, based on the properties of the test D | e 221 '
and the clinical situation in which it is used”
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MRIs in guidance

The Royal College of Pathologists Tas Assacmtien for K

Clinical Biochemistry & BN uect

Biomedical Science
Pathology: the science behind the cure Laboratory Medicine %

GIRFT recommendation 6¢

Na] m ¢ PNsto:

+ check all minimum retest intervals are aligned to

Better Science, Better Testing. Better Care

RCPath guidance;
Authors: « build intervals into decision support and electronic
requesting; where this is not possible, impose lab limits;
Unique document n n n H . q g p po

number

« educate requestors on the proper use of minimum
retest intervals.

Document name

Version number

Produced by Patho Iogy

GIRFT Programme National Specialty Report

Date active
Date for full review|

by Dr Tom Lewis ma phD, MBCHS, FRCRgth

and Dr Marion Wood msgs Frep srCRath
GIRFT Joint Clinical Leads for Pathology

Dr Martin Myers mgee phD, FRCPath September 2021
GIRFT Senior Clinical Advisor for Pathology

Avoiding unnecessary repeat tests: minimum retest intervals

Some test results are unlikely to change over short to medium timescales, and so retests within those timescales are
unnecessary. We found variation in the use of minimum retest intervals, and recommend networks implement consistent
intervals as part of network standards. Rl
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MRIs in the literature

Fryer AA, Smellie WS. Managing demand for laboratory tests: a laboratory toolkit. J Clin Pathol.
2013;66(1):62-72. doi:10.1136/jclinpath-2011-200524

Waldron JL, et al. An automated minimum retest interval rejection rule reduces repeat CRP
workload and expenditure, and influences clinician-requesting behaviour. J Clin Pathol.
2014;67(8):731-733. doi:10.1136/jclinpath-2014-202256

Lang T. Minimum retesting intervals in practice: 10 years experience. Clin Chem Lab Med.
2020;59(1):39-50. Published 2020 Sep 7. d0i:10.1515/cclm-2020-0660

Panteghini M, et al. Pursuing appropriateness of laboratory tests: a 15-year experience in an
academic medical institution. Clin Chem Lab Med. 2022;60(11):1706-1718. Published 2022 Aug 23.
doi:10.1515/cclm-2022-0683

Boerman AW, et al. The usefulness of implementing minimum retest intervals in reducing
inappropriate laboratory test requests in a Dutch hospital. Clin Chem Lab Med. 2022;61(3):412-418.
Published 2022 Dec 19. doi:10.1515/cclm-2022-0946

Hersi |, Griffiths RL, Gama R, Kalaria T. Efficacy and implications of minimum retesting intervals for
HbA1lc. Ann Clin Biochem. 2026;63(2):182-184. doi:10.1177/00045632251367278

.
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MRIs: Impact on tests performed

Number of tests rejected by LIMS MRI rule
* NMCPS snapshot data: January — March 2026

HbA1c NT-proBNP | VitaminD B12 Folate ELF
(MRI: 2 months) (MRI: 6 months) (MRI: 6 months) (MRI: 3 months) (MRI: 3 months) (MRI: 3 years)

Number rejected

SR 4581 999 2453 2499 2529

V)

PO 3.1% 8.6% 8.4% 6.6% 7.3% 9.5%
requests

The best joined-up care for all
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Testing interval: wider aspects

INTERCEPT study | — i

oy ST ’ | o ? Too soon repEatiriterval Too late
INvestigation of ThE Root Causes of Excessive . e ol =i
replicate Pathology Testing il ﬂ H H o (16291
. %’, ' g i :u‘mg i].z; tests)
Tony Fryer & Owen Driskell = H Ug - e |
) _ o - - L i ince last test
B S PP IS IS S S P o T !
 HbAlc requests from Jan 2001- Mar 2011 e——
* 519,664 requests, 3 UK centres Target = 53 mmol/mol
Overall probability:
0.20 (0.19, 0.21) —n—
. . . Probabily by frequency:
* Large variation across requesting s o g .
locations 4022 (020, 0.23 Barnim
. . >4, 0.18 (0.17, 0.19 — .
 Overtesting and undertesting oo
* Testing interval associated with outcome o7apatens romscones | Bl i

National Institute for Driskell et al. Clin Chem 2012
Driskell et al. Diabetes Care 2014

Health Research Duff et al. CCLM 2018




NHS

University Hospitals
of North Midlands

Pros and Cons
Actual vs.

Cost savings Missed/delayed diagnosis perceived??
* Reagents Missed/delayed treatment adjustment
* Laboratory consumables Missed technical/clerical errors
* Phlebotomy consumables Clinical user dissatisfaction
« Stafftime Patient dissatisfaction
Reduced patientinconvenience Complaints and incidents
.. . . . Overall goal:
Improved clinical outcomes Inefficiency in other parts of system Limit inappropriate testing
Wider societal and economic benefits whilst not causing clinical
In line with guidance (GIRFT, RCPath) harm, and without introducing
Improved sustainability undue operation inefficiency

* Reduced biomedical waste
* Reduced single use plastics
* Manufacturing/logistics impact

The best joined-up care for all
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General approaches to MRIs

Rationale
Evidence
Engagement

< Delivery Audit / review

Education

Website  Blocks MRI reject rules
Handbook  Advice Lab comments
SEINIREIS * Profiles/ Care sets Relfex testing

The best joined-up care for all
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General approaches: LIMS

LIMS MRl reject rule

Overall goal:
Limitinappropriate testing
whilst not causing clinical
harm, and without
introducing undue operation
inefficiency

The best joined-up care for all
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General approaches: LIMS

Test selection & Evidence-base / guidance
interval setting Governance and documentation
User engagement/ consultation

LIMS MRl reject rule

Idealism vs. pragmatism
Grace/buffer periods
Consider user perspective
Type of test (clinical utility)

Overall goal: Sample type (ease of repeat, timing in
Limitinappropriate testing relation to clinical event/intervention)
whilst not causing clinical Caution re. DFTs, fluids, paediatrics

harm, and without If in doubt, be conservative (?)

introducing undue operation
inefficiency

Consider differential MRIs tailored to
situation (may require multiples rules per
test)

Kind Together
1! ) @*jv
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General approaches: LIMS

Test selection &
interval setting

Reject approach

* Against test requested

* Using common/generic reject code
* Prospective (manual)

* Retrospective (automated)

LIMS MRl reject rule

Reporting mechanism

Lab comments

* Worded to support user

* Tokensto bring in dynamic data (e.g.
date of last sample, previous result)

Clinical review
None (fully automated)
Retrospective (ghost)
Real-time
Hybrid

Kind Together
1! ) @*jv
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General approaches: LIMS

: Test selection & - i
LIMS MRl reject rule : . Better information makes for a better MRI
interval setting rule, but not always easy to get...

Sources
: . EPR
Reporting mechanism Order-comms (Q&A, tick box,
dropdowns)
Manual entry (e.g. specialist patient
lists)
Information collection Inferred
Patient flags

Easy - Demographics, location,
clinician/speciality, previous results

Hard — Diagnoses, drugs, pregnancy status

Kind Together
1! ! ?@%
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General approaches: LIMS

Test selection & Ensure reject in LIMS results in test not
interval setting being performed

LIMS MRl reject rule

Appropriate interfaces

Reporting mechanism Lots of different equipment, middleware,
interfaces across pathology networks

Result text
cleared.

WPE Request WPE Results

Information collection

result field, this
pathway is used.

MRI Rule
(WPE Request Rules)

SampleNet (Orders
Database)

CDM (Analyser Orders)

, Analyser interface
For non-interfaced tests,

need to consider manual
workflow

The best joined-up care for all
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General approaches: LIMS

Test selection &
interval setting

Operational process
Phone, bleep
Email
Internal messaging system
Override/exception code in OCS
Indication on request form
Prospective vs. retrospective

LIMS MRl reject rule

Reporting mechanism

Technical solution in LIMS
Analyser interfacing
Downstream reporting

Information collection

Can be inefficient / inconvenient for all
parties — need to makes sure MRIs are well
designed to reduce occasions required

o Kind
Override process .%‘%
The best joined-up care for all
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MRI rules in LIMS

High-level approach at NMCPS

* Autorejection used
* +/- retrospective clinical review, depending on situation

* Rejection comment reported against the specific test requested

« Comment incorporates date of previous test and result, where
possible (i.e. for numeric results)

* If test reinstated, amended report is issued

The best joined-up care for all
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Core MRI rule in LIMS

(test code) ?
[IF RECENT] (test code) (interval)

The best joined-up care for all
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Core MRI rule in LIMS

(test code) ?
[IF RECENT] (test code) (interval)
[IF NOT CLINDET] (override code)

The best joined-up care for all
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Core MRI rule in LIMS

(test code) ?
[IF RECENT] (test code) (interval)
[IF NOT CLINDET] (override code)
test code) <S> (comment code)

The best joined-up care for all
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Core MRI rule in LIMS o e s

(test code) ? Adds pre-determined rejection comment

[IF RECENT] (test code) (interval) Can incorporate dynamic data
[IF NOT CLINDET] (override code)
(test code) <S> (comment code)

[THEN] REPLACEALL (test code) WITH (comment code)

Updates status to “complete” in LIMS

Kind I'qge!ime-
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Core MRI rule in LIMS o e s

(test code) ? Reflexed pseudo test

[IF RECENT] (test code) (interval) Allows ghost queue-like functionality
[IF NOT CLINDET] (override code)
(test code) <S> (comment code)

[THEN] REPLACEALL (test code) WITH (comment code)

Optional element

[THEN] ADD TLC (pseudo test code)

Kind I'qge!ime-
§o Py
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Core MRI rule in LIMS o e s

(test code) ?

[IF RECENT] (test code) (interval)

[IF NOT CLINDET] (override code)

(test code) <S> (comment code)

[THEN] REPLACEALL (test code) WITH (comment code)
[THEN] ADD TLC (pseudo test code)

Kind
1! J
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Core MRI rule in LIMS (example)

HFE ?

[IF RECENT] HFE (9999)
[IF NOT CLINDET] MRI
HFE <$> @HFE1

[THEN] REPLACEALL HFE WITH @HFE1

[THEN] ADD TLC CREJ

BV Biochemistry Teat Rejected
pF Haemochromatosis genotype
pF

pF

The best joined-up care for all

Test rejected, see comment

This test has already been performed recently.
Test result is from Lab number 26B00101388 on
14/01/2026

NHS

University Hospitals
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Additional elements: g L s

Demographic conditions

(test code) ?

[IF RECENT] (test code) (interval)

[IF NOT CLINDET] (override code)

[IF AGE] > 16

(test code) <S> (comment code)

[THEN] REPLACEALL (test code) WITH (comment code)
[THEN] ADD TLC (pseudo test code)

Kind
1! J
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Additional elements: g L s

Previous numeric result

(test code) ?

[IF RECENT] (test code) (interval) PREV.ONLY NUM.ONLY
[IF NOT CLINDET] (override code)

[IF AGE] > 16

(test code) <S> (comment code)

[THEN] REPLACEALL (test code) WITH (comment code)
[THEN] ADD TLC (pseudo test code)

Kind
1! J
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Additional elements: Qe A
Previous numeric result

IGF1 ?

[IF RECENT] IGF1 (90) PREV.ONLY NUM.ONLY
[IF NOT CLINDET] MRI

[IF AGE] > 16

IGF1 <S> @IGFX

[THEN] REPLACEALL IGF1 WITH @IGFX
[THEN] ADD TLC CREJ

pV Biochemistry Test Rejected Test rejected, see comment

pB IGF-1 This test has been rejected because the minimum
pB request interval has not been exceeded. The

pB previous result requested on 23/01/2026 was

pB 28 nmol/L

The best joined-up care for all




Additional elements: g L s

Previous numeric result

IGF1 ?

[IF RECENT] IGF1 (90) PREV.ONLY NUM.ONLY

[IF NOT CLINDET] MRI

[IF AGE] > 16 Without clinical review
IGF1 <S> @IGFX

[THEN] REPLACEALL IGF1 WITH @IGFX

pB JGF-1 This test has been rejected because the minimum
pB request interval has not been exceeded. The
pB previous result requested on 23/01/2026 was

pB 28 nmol/L Kind
1! J
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Previous request

(test code) ?

[IF RECENT] (test code) (interval) REQUESTED PREV.ONLY
[IF NOT CLINDET] (override code)

(test code) <S> (comment code)

[THEN] REPLACEALL (test code) WITH (comment code)
[THEN] ADD TLC (pseudo test code)

Kind
1! J
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Additional elements: Qe A
Previous request

PE ?

[IF RECENT] PE (90) REQUESTED PREV.ONLY
[IF NOT CLINDET] MRI

PE <$> @PEX

[THEN] REPLACEALL PE WITH @PEX

[THEN] ADD TLC CRE/

pC Serum protein electrophoresis This test has already been performed recently.
pC Test result is from Lab number 26B00878083 on
pC 14/04/20286

The best joined-up care for all
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Additional elements: Qe A
Clinical speciality
PE ?

[IF RECENT] PE (90) REQUESTED PREV.ONLY
[IF NOT CLINSPEC] 303

[IF NOT CLINSPEC] 823

[IF NOT CLINDET] MRI

PE <$> @PEX

[THEN] REPLACEALL PE WITH @PEX

[THEN] ADD TLC CRE/

The best joined-up care for all
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Additional elements: Vo North Modiands
Source/location code

Specific location excluded:
[111010] # (location code)
e.g. [111010] # RSW105

Specific location included (required):
[111010] = (location code)
e.g. [111010] = RSW124

Source classification (e.g. all outpatients):
[IF NOT CLASS] (source classification code(s))
e.g. [IF NOT CLASS] RSO|LHO|MHO|CHO

The best joined-up care for all




Additional elements:
Patient Flag
-

[IF PATIENT FLAG] (patient flag)
e.g. [IF PATIENT FLAG] DM

[IF NOT PATIENT FLAG] (patient flag)
e.g. [IF NOT PATIENT FLAG] HC

The best joined-up care for all
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Additional elements: ”S'f".?.:ii':ﬁk*n?gfé;i}:
Previous result

Previous result above/below/within reference range:
???P/(test code) >= %REFRANGE (test code,L)
???P/(test code) <= %REFRANGE (test code,L)
???P/(test code) >= %REFRANGE (test code,U)
???P/(test code) <= %REFRANGE (test code,U)

Previous result above/below/within specific values:
???P/\(test code) (previous result limit)
e.g. ???PACALP <100

???PACALP >250

The best joined-up care for all
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Al1C?

[IF AGE] >18

[IF PATIENT FLAG] DM

[IF RECENT] A1C (55) NUM.ONLY PREV.ONLY
[111010] # LHANC

[IF NOT CLINDET] MRI

A1C <$> @A1CC

[THEN] REPLACEALL A1C WITH @A1CC
[ELSE]

Al1C?

[IF AGE] >18

[IF RECENT] A1C (55) NUM.ONLY PREV.ONLY
???PAALC <= 47

[111010] # LHANC

[IF NOT CLINDET] MRI

A1C <S> @A1CC

[THEN] REPLACEALL A1C WITH @A1CC

NHS

University Hospitals
of North Midlands

NHS Trust

Together
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AlC?

[IF AGE] >18

[IF PATIENT FLAG] DM

[IF RECENT] A1C (55) NUM.ONLY PREV.ONLY

[111010] # LHANC

[IF NOT CLINDET] MRI

A1C <$> @A1CC

[THEN] REPLACEALL A1C WITH @A1CC
[ELSE]

A1C?

[IF AGE] >18

[IF RECENT] A1C (55) NUM.ONLY PREV.ONLY
???PAAIC <= 47

[111010] # LHANC

[IF NOT CLINDET] MRI

A1C <$> @A1CC

[THEN] REPLACEALL A1C WITH @A1CC

NHS

University Hospitals

of North Midlands
NHS Trust
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— A1C?

[IF AGE] >18

[IF PATIENT FLAG] DM

[IF RECENT] A1C (55) NUM.ONLY PREV.ONLY

[111010] # LHANC

[IF NOT CLINDET] MRI

A1C <$> @A1CC

[THEN] REPLACEALL A1C WITH @A1CC
[ELSE]

A1C?

[IF AGE] >18

[IF RECENT] A1C (55) NUM.ONLY PREV.ONLY

???PAALC <= 47

[111010] # LHANC
[IF NOT CLINDET] MRI
A1C <$> @A1CC

Kind Together
[THEN] REPLACEALL A1C WITH @A1CC 0%‘




Other approaches to MRIs

* LIMS MRI reject rules
* Clinical details as a condition (coded and free-text)
 Test profile as a condition

* Reflex rules that consider MRI (e.g. YGT and TSH)

 Order-commes rules

The best joined-up care for all
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| € cliniSys ICE - Work - Microsoft Edge = e

1D=92A49EATASTDA4CTAFT3AB78538308D6

e T — = University Hospitals
= of North Midlands

o e | [Fereires |[com e casr resuess \
NHS Trust

Routine Bloods

Haematology.

T ke

Requesting Virology |
B Micro/Cell Path

e Rasjirest: Drug/Hor/Tumot Myeloms Screen2.

E‘ Urine Chemistry | -

View Pending Sarscning
Req

Order Sets Hereditary Thrombophilia

‘Sposial Hoom 2 ) Test previously requested—Web page Diskogue X

Special Chemolc

Routine B 0ld | Enhanted bves Pibioar [ELE) Scire ® @ CliniSys ICE - Work - Microsoft Edge

previously requested at 23/04/2026 13:18.
Do you want to continue?

Special Chem 2

Conditions and

g e |® https://ice/icedesktop/dotnet/icedesktop/usertoolbar.aspx?ID=92A49EATAGTDA4CTAF73ABTE538308D6
Diseases [~

. = e

:7 | : Master Test-Testing Hospital Number: E111
Search - - . ey,
U Results associated with Enhanced Liver Fibrosis (ELF) Score' investi = o X Py
e \ & https://ice/icedesktop/dotnet/icedesktop/requesting/browser/view_previous_res... ” ReHexad Tosts
Test Results Unit Range Date
ELF Score. 7.00 0.00 - 10.50 23/04/2026 13:37:00
ELF Score Insufficient sample 16{03/2024 12:42:00
ELF Score ient sample 16/03/2024 12:42:00 Prote Assa
Bone (C3,CCa Al Phos, ALF)
Secum USE (Ma, K, Urea, Creatinine)
Vitamin 812
Enhanced Liver Fbrosis (€LF) Scare Myeloma Screen2
18 Mar 2026 15:27:08 | Liver (ALT, T8i, Alb, ALE) = :
Haad:t.a_v‘rtmrw-ii;q
! &) Test previously requested— Web page Dislogue ®

Enhanced Liver Fibrosis (ELF) Score
previously requested at 23/04/2026 13:18.
o you want to continue?

Yes View Previous Results No
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Education & decision support

* Meetings, seminars m.,

* Formal communications, newsletters Risxtiemiainy, mininim reest igrealky

Minimum retest intervals (MRIs) based on guidance from the Royal College of Pathologists.

[ ] O rd e r-co m m S Repeat requests received in the laboratory within the stated timelines in the below table will be

rejected (exemptions apply).
e Website

If a repeat test is required within the stated MRI, this should be discussed with the Duty Biochemist.

Test / Profile MRI Conditions / additional information
(days)
° N d d I d Alpha-1-antitrypsin (AAT) 365 | Notapplied if age <18 years
ee to COnSI er C InICIanS an patlents Angiotensin converting enzyme (ACE) 27
AFP 7
Beta-2 microglobulin 27
CA125 g
Clinical Team & Advisory Service g::gg ;
Caeruloplasmin 365 Not applied if age <18 years
The clinical biochemistry team work with all areas of healthcare to ensure the delivery and a safe and effective biochemistry service. Qur Calprotectin (faecal) 180 | Not applied if:
main role involves participation in the duty biochemist rota, where we provide clinical interpretation of resulis and act as a point of contact + Age <18 years

+ Gaslroenterology speciality clinician/location
« Outpatient location
« |If previous result in the equivocal range (100-250

for the laboratory. Further responsibilities include supporting quality assurance, service development and teaching & training at both a local
and national level.

ug/g)

- ) - . - . CEA (serum) 7

The clinical team regularly revise and update critical telephone limits, add on request intervals and minimum request intervals. To obtain the Cholesterol 27 See Lipid profile

most up-to-date information, please follow the links below. CholesterolHDL-C ratio 27 See Lipid profile
Critical Telephone Limits Copp.er- 13
Creatinine clearance T
I Minimum Request Intervals. | DHEAS 27
| | Elastase (faecal) 90

ELF 1095

Add-On Request Intervals: Please refer to specific test page.

The best joined-up care for all




Further considerations g L s
& Common pitfalls

* Multi-site _issueséfrom user perspective) —i.e. previous request from
different site, and therefore user does not have visibility of previous results

* Repeats required due to ? technical errors
* Incorrect date specimen collected (manual entry vs. order-commes)

* Days \ﬁ weeks vs. months — how this feels to users (e.g. February short
mont

* OOHs override process (esp. bank holiday weekends)

* Rules overwriting — understanding how rules are triggered

* MRIs for high volume “routine/acute” chemistry tests, e.g. CRP, LFT

* Consistency across interdependent tests (e.g. TSAT — iron + transferrin)
e Out of sync “profiles” e.g. TSH + fT4 and Igs + electrophoresis

‘ | | . -
. '\\"‘;’ ¢ Ny
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v'Engage users v'Seek specialist expertise

v'Don’t be too idealistic v'Properly assess risk-benefit

v'Design approach for the specific  v'Test solution thoroughly before
test/situation implementation

v'"Communicate effectively v'Review processes periodically

Thank you for listening!
chris.duff@uhnm.nhs.uk




