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• Current status on implementing likelihood ratio in routine labs 

in Belgium
• Results of the LR Survey 2023 

• Credits Lieve Van Hoovels

• How to implement LR on your laboratory report?
• Hands-on tips and tricks

• ‘Real life’ examples

Agenda



Survey

EASI Sciensano

EASI forum members

(n= 56)

All Belgian labs certified to 

perform autoimmunity testing

(n= 119)

8-28/5/2023

• Belief in LR concept

• Current (intention of) implementation of LR reporting

1. Results LR survey



Results of the Belgian survey
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• Response rate= 46.2% (n=55/119)

• Believers in LR concept: 

69.1%
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Results of the Belgian survey

• Response rate= 46.2% (n=55/119)

• Setting of labs interesting in LR reporting: 

Different settings stimulates providing LRs with different control cohorts 
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>85% of the Belgian lab responders intend to implementing LR reporting  < 3 years
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2. How to implement LR on your lab report

Bossuyt X, Van Hoovels L. Reporting Likelihood Ratio in 
Autoimmune Serology: Just a Theory or Feasible in Practice? Clin
Chem. 2024 Feb 1:hvad222. doi: 10.1093/clinchem/hvad222. 
Epub ahead of print. PMID: 38300842.



• Step 1: find the appropriate LR for your method
• LR is based on a result interval, not specific result

• Check the control cohort, this should be applicable for your setting

• Literature reference list

• Maybe manufacturers in the future?!

• Step 2: LIS configuration
• Separate test or comment

• Only applicable for diagnostic samples

• Combinations of tests

• Step 3: Inform your requesters
• What does the LR mean

• How to interprete LR (‘reference values’)

2. How to implement LR on your lab report



• MPO/PR3
• Bossuyt X, Rasmussen N, van Paassen P, Hellmich B, Baslund B, Vermeersch P, 

Blockmans D, Cohen Tervaert JW, Csernok E, Damoiseaux J. A multicentre study to

improve clinical interpretation of proteinase-3 and myeloperoxidase anti-neutrophil

cytoplasmic antibodies. Rheumatology (Oxford). 2017 Sep 1;56(9):1533-1541. doi: 

10.1093/rheumatology/kex170. Erratum in: Rheumatology (Oxford). 2017 Sep 

1;56(9):1633. PMID: 28541581.

• Celiac disease
• Bogaert L, Cauchie M, Van Hoovels L, Vermeersch P, Fierz W, De Hertogh G, Hoffman 

I, Bossuyt X. Optimization of serologic diagnosis of celiac disease in the pediatric

setting. Autoimmun Rev. 2020 May;19(5):102513. doi: 10.1016/j.autrev.2020.102513. 

Epub 2020 Mar 12. PMID: 32173515. 

• Oyaert M, Vermeersch P, De Hertogh G, Hiele M, Vandeputte N, Hoffman I, Bossuyt X. 

Combining antibody tests and taking into account antibody levels improves serologic

diagnosis of celiac disease. Clin Chem Lab Med. 2015 Sep 1;53(10):1537-46. doi: 

10.1515/cclm-2013-1099. PMID: 25719330.

Step 1 Reference list



• RF/ACPA
• Van Hoovels L, Vander Cruyssen B, Sieghart D, Bonroy C, Nagy E, Pullerits R, Čučnik

S, Dahle C, Heijnen I, Bernasconi L, Benkhadra F, Bogaert L, Van Den Bremt S, Van 

Liedekerke A, Vanheule G, Robbrecht J, Studholme L, Wirth C, Müller R, Kyburz D, 

Sjöwall C, Kastbom A, Ješe R, Jovancevic B, Kiss E, Jacques P, Aletaha D, Steiner G, 

Verschueren P, Bossuyt X. Multicentre study to improve clinical interpretation of 

rheumatoid factor and anti-citrullinated protein/peptide antibodies test results. RMD 

Open. 2022 Mar;8(1):e002099. doi: 10.1136/rmdopen-2021-002099. Erratum in: 

RMD Open. 2022 Apr;8(1): PMID: 35321875; PMCID: PMC8943733.

• ANA/CTD
• Claessens J, Belmondo T, De Langhe E, Westhovens R, Poesen K, Hüe S, Blockmans 

D, Mahler M, Fritzler MJ, Bossuyt X. Solid phase assays versus automated indirect 

immunofluorescence for detection of antinuclear antibodies. Autoimmun Rev. 2018 

Jun;17(6):533-540. doi: 10.1016/j.autrev.2018.03.002. Epub 2018 Mar 8. PMID: 

29526634.

Step 1 Reference list



• Specific IgE (allergy)
• Van Hoeyveld E, Nickmans S, Ceuppens JL, Bossuyt X. Defining thresholds of specific

IgE levels to grass pollen and birch pollen allergens improves clinical interpretation. 

Clin Chim Acta. 2015 Oct 23;450:46-50. doi: 10.1016/j.cca.2015.07.023. Epub 2015 

Jul 29. PMID: 26232158.

Step 1 Reference list



• Checker/MISPL that adds LR depending on the interval the test 

result is in
• Option 1  LR as separate test

• Add the literature reference and 95% CI in comment

• UZ Leuven (LWS + KWS)

• Option 2  LR as comment

• Including literature reference and 95% CI as well

• OLV Aalst (Glims + KWS); GZA (Lab/400-Corlabs + HiX); UZ Leuven (LWS + KWS) 

• Take into account how your results are presented in the HIS

Step 2 LIS configuration



Step 2 LIS configuration

Separate test

Comment

UZ Leuven (LWS + KWS)



Step 2 LIS configuration

OLV (Glims + KWS) GZA (Lab/400-Corlabs + HiX)

Comment



• LR are only relevant for diagnostic samples
• But how to discriminate?

• Only add LR on diagnostic samples  not always easy/feasable!

• Mention it in the comment “only applicable at diagnosis”

• GZA (Lab/400-Corlabs + HiX)

• MPO/PR3 Abs

• Based on gating strategy for the request (HiX)

• Only added when MPO/PR3 Abs are requested for diagnosis of AAV, not follow-

up or other indications

• RF, APCA and CTD screen  only added when there is no previous result OR first 

abnormal result

• Also mentioned in the comment

• UZ Leuven (LWS + KWS)

• MPO/PR3 Abs  based on gating strategy for the request (DEAL)

• RF, ACPA, tTG IgA, DGP IgG, CTD and ANA (?)

• OLV Aalst (Glims + KWS)

• MPO/PR3 Abs  currently all samples

Step 2 LIS configuration



Step 2 LIS configuration

Report AAV diagnostic sample (UZL)

Report follow-up or non-AAV diagnose (UZL)Gating of ANCA requests (GZA)



• How to handle combinations?
• In literature there are LRs available for combined test results

• MPO/PR3 in AAV

• Result specific LRs for AAV for both assays (from same manufacturer)  only one LR 

to report

• GZA/OLV  separate comments for MPO and PR3 Abs

• UZ Leuven  one LR-test for both MPO and PR3 Abs

• tTG IgA and DGP IgG in celiac disease

• LR available for individual tests but also for combinations of tTG IgA and DGP IgG

• GZA/OLV  no LR implemented yet

• UZ Leuven  LR for individual test (?)

Step 2 LIS configuration



• There is only added value when the clinician understands what the

LR means
• You can add a nontechnical explanation e.g. “This test result is X times more likely to be

found in individuals with disease Y”

• Communication to your (relevant) requesters when implementing

• How to interprete the LR and communicate this interpretation
• Difficult to communicate by reference values on the report

• Comment  overload?!

• Should be included in your communication to the (relevant) requesters

Step 3 Information on interpretation



• OLV
• Communication through ‘Labflap’ at time of introduction

Step 3 Information on interpretation



• GZA
• E-mail communication at time of introduction to relevant requesters (NOT all doctors)

• Link to laboratory guide (www.labogids.gza.be) in the comment on the lab report

• In laboratory guide there is a Zenya document with an elaborate explanation on the LR and

an interpretation table

Step 3 Information on interpretation



• It is not that hard to implement LRs in your reports!

• Just start 

• Start small e.g. just one (set of) parameter(s), all samples, …

• Finetuning/expansion can be done later

• Share your experience with collegues

• Lab/400-Corlabs  sofie.schouwers@zas.be

• Recommended paper: Bossuyt X, Van Hoovels L. Reporting Likelihood Ratio in 

Autoimmune Serology: Just a Theory or Feasible in Practice? Clin Chem. 2024 Feb 1:hvad222. 

doi: 10.1093/clinchem/hvad222. Epub ahead of print. PMID: 38300842.

We hope you are inspired and motivated to implement LRs

Conclusion



• Lieve Van Hoovels

• Xavier Bossuyt

• Els Houben (UZ Leuven)

• Lieve De Munck, Dries Bevers en Sam Jacobs (GZA)

Many Thanks to

Questions?




