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Introduction



What does a weak pos. autoantibody test result mean? 



"Medicine is a science of uncertainty and an art of probability." 

~ William Osler (1849-1919)



Probability for disease based on laboratory test results

Vermeersch P, Bossuyt X. Arch Intern Med. 2010;170:734-5. 



Likelihood ratio (LR)



Pre-test odds X  LR = post-test odds



Pre-test odds X  LR = post-test odds

odds = prob.
1+odds

Prob.   = odds
1-prob.



LR with a single cutoff setting

Bossuyt X. Autoimmunity Reviews 2009;8:543-548

Anti-CCP Interval
Fraction of 

patients
Fraction of 

controls
LR

Positive 0.67 0.05 13.4

Negative 0.33 0.95 0.35

LR for single cutoff



PR3-ANCA - MPO-ANCA  
(cut-off)

Interval
Fraction of 

patients
Fraction of 

controls
LR 95% CI

FEIA EliA, Thermo-Fisher 0.0, 2.1 0.099 0.950 0.10 0.07, 0.15

PR3: equivocal 2–3 IU/l 2.1, 5.0 0.083 0.025 3.4 1.9, 6.0

MPO: equivocal 3.5–5 IU/l 5.0, 16.0 0.179 0.015 11.8 6.6, 21.1

16.0, 142.0 0.571 0.010 58.73 30.4, 113.5

142.0, 180.0 0.067 0.000 ∞ 7.5, ∞

Bossuyt X, et al. Rheumatology (Oxford). 2017;56:1533-1541.  

Test result interval-specific LR
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Fierz W, Bossuyt X. Likelihood Ratios as Value Proposition for Diagnostic Laboratory Tests. J Appl Lab Med. 2020;5:1061-1069.

Fierz W, Bossuyt X. Likelihood Ratio Approach and Clinical Interpretation of Laboratory Tests. Front Immunol. 2021 Apr 16;12:655262



Reporting LR 
in a clinical 
setting



Pre-test probability
Pre-test odds X  test result-specific LR = post-test odds

Post-test probability

Ideal situation



only few studies available
requires structured data

Pre-test probability
Pre-test odds X  test result-specific LR = post-test odds

Post-test probability

should be automated
graphical representation

Ideal situation



Pragmatic approach

Test result interval-specific LR

Straightforward calculation

Interval  thresholds based on predefined specificity level
allows consistency between assays and studies



Pragmatic approach

Test result interval-specific LR

Intuitive diagnostic information

Includes information on antibody level

No need to calculate post-test probability

Independent of the specific test



Pragmatic approach

How to establish LRs?

Consecutively diagnosed patients (sample obtained at diagnosis) and disease controls

Ideally multicenter, multinational



Examples of LR values
on lab reports



ANCA: clinical suspicion AAV
PR3-ANCA
MPO-ANCA

LR reporting

ANCA: follow-up
PR3-ANCA or MPO-ANCA

ANCA: IBD 
IIF

Bossuyt X, et al. Nat Rev Rheumatol. 2017;13:683-692

Box 2: Clinical indications for ANCA testing

• Glomerulonephritis, especially rapidly progressive glomerulonephritis
• Pulmonary haemorrhage, especially pulmonary renal syndrome
• Cutaneous vasculitis with systemic features
• Multiple lung nodules
• Chronic destructive disease of the upper airways
• Long-standing sinusitis or otitis
• Subglottic tracheal stenoses
• Mononeuritis multiplex or other peripheral neuropathy
• Retro-orbital mass
• Scleritis



Reporting LR 
(1/2)

ANCA identification
PR3-ANCA <0.6 U/mL

<2: negative, 2-3: equivocal, >3: positive
MPO-ANCA 12.0 U/mL

<3.5: negative, 3.5-5: equivocal, >5 positive

Likelihood ratio for ANCA-associated vasculitis at diagnosis 11.8 
(Rheumatology 2017; 56:1533-1541) (95% CI: 6.6-21.1)

ANCA: clinical suspicion AAV



ACPA
Anti-cyclic citrullinated peptide (CCP) 55 U/mL

<7: negative, 7-10: equivocal, >10: positive
Likelihood ratio for rheumatoid arthritis at diagnosis 8.9 (95% CI: 1.6-48.4)
(RMD Open 2022 Mar;8:e002099)

Rheumatoid factor
RF – IgM 37 U/mL

<3.5: negative, 3.5-5.0: equivocal, >5.0: positive
Likelihood ratio for rheumatoid arthritis at diagnosis 7.5 (95% CI: 4.9-11.45)
(RMD Open 2022 Mar;8:e002099)

ACPA
Anti-cyclic citrullinated peptide (CCP) 375 U/mL

<7: negative, 7-10: equivocal, >10: positive
Likelihood ratio for rheumatoid arthritis at diagnosis 106.9 (95% CI: 2.58-4425.96)
(RMD Open 2022 Mar;8:e002099)

Reporting LR in RA



Connective tissue disease (CTD) screen 
(dsDNA, SSA/Ro 52, SSA/Ro 60, SSB/La, U1-RNP (RNP-70, A, C), Sm, centromere B, Jo-1, Scl-70, Rib-P, fibrillarin, RNA Pol III, PM-Scl, PCNA, and Mi-2)

CTD screen 0.8 ratio
<0.7: negative, 0.7-1.0: equivocal, >1.0: positive

LR for ANA-associated rheumatic disease at diagnosis 0.75 (95% CI: 0.33-1.73)
(Autoimmun Rev 2018;17:533-540)

Antinuclear antibodies screening (IIF)

Nucleus positive
Pattern fine speckled
Titer 1:320

Cytoplasm negative
Fluorescence intensity 626 LIU 

>48: positive
LR for ANA-associated rheumatic disease at diagnosis 5.2 (95% CI: 3.2-8.6)
(Autoimmun Rev 2018;17:533-540)

Reporting LR for ANA / CTD Screen



IgA anti-tissue transglutaminase

IgA anti-tTG 320 CU
>20: positive

Likelihood ratio for celiac disease at diagnosis 668 (95% CI: 94-4754)
(Clin Chem Lab Med. 2015;53:1537-46)

Reporting LR for celiac disease



Reporting LR: 
personal 
experience



Useful intuitive diagnostic information

Request to introduce LR for test combinations

Assay-independent diagnostic information

Request to introduce LR for allergy tests

LR: personal experience
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Useful intuitive diagnostic information

Request to introduce LR for test combinations

Assay-independent diagnostic information

Request to introduce LR for allergy tests

LR: personal experience



Useful intuitive diagnostic information

Request to introduce LR for test combinations

Assay-independent diagnostic information

Request to introduce LR for allergy tests

LR: personal experience



Useful intuitive diagnostic information

Request to introduce LR for test combinations

Assay-independent diagnostic information

Request to introduce LR for allergy tests

LR: personal experience



LR in allergy testing



“If laboratories (or perhaps the US FDA) were to demand LR values for tests before they could be licensed, investigators 
would have an incentive to determine and report them rather than generating a confusion matrix to determine sensitivity, 
specificity, and predictive values for a single cutoff value.”



Conclusions

Likelihood ratio 

o provides intuitive diagnostic 
information

o gives an idea how much more or less 
likely a particular test result occurs in 
patients compared to controls

o is unit-independent
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