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Clinical significance of autoantibodies
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Autoantibody testing… what do we expect?

(Auto)antibody

Patient

Method

Overall reliability
• Meaningful results
• No false positives, no false negatives
• Reproducibility: 

 same result day to day, month to month, year to year
 same result if the sample is analysed in another lab

(Auto)antigen

…
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Autoantibody testing… reality check
Anti dsDNA Kit Control

Anti dsDNA Pt Control



Standardisation of autoantibody testing… the challenges

Antibody-variation
• Isotype
• Subclass
• Affinity/avidity

Patient-variation
• Pre-clinical/Diagnostic/Follow-up
• Heterophillic Ab interference
• Treatment interference

Antigen-variation
• Human/xeno
• Purified/synthetic
• Complex/protein/subunit
• Stability
• Co-factor needed
• Lot-to-lot variation

Absence of robust reference materials

Method-variation
• Different immuno-assays

 Dilution
 Diluent
 Capture/direct 
 Qualitative vs (semi) quantitative

• Different detection systems
 Conjugate
Manual/automated
 Qualitative vs (semi)quantitative

ELISA IFA Blot Luminescence

Immunodiffusion

Bead assay

Turbidimetry

Nephelometry
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The dilemma of choosing your reference material…

Test Black: IgM ab’s

Test Red: High affinity ab’s

Test Blue: anti-human-Ag

Test Purple: anti-domain-X

Pt #1 Pt #2 

Pt #3 Pt #4 

Rindividual samples = 0.56

Falkenburg et al. CCLM 2018 

Rindividual samples = 0.56
Rpooled samples = 0.96

Jacobs and Bossuyt. CCLM 2018 

Rindividual samples = 0.56
Rpooled samples = 0.96



AID diagnosis = Clinical Features (score) AND Laboratory results (score)

Practical reality of autoimmune diagnostics: quantitative elements

‘Strong positive’ (‘>titer’, ‘xULN’)

‘Negative-test’ ‘Positive-test’
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≤1 ULN
>1≤3 ULN
>3 ULN

Introduction of ‘upper limit of normal’ for RA classification

ACR Arthritis & Rheumatism 2010



Performance assays has impact on ACR/EULAR classification of RA 

Van Hoovels et al. Ann Rheum Dis 2018

WHO IgM RF standard
= 25 IU/mL

CDC ACPA reference
= 100 IU/mL



negatief                   dubieus          zwak pos        sterk pos

Reality of RF measurements in SKML EQA



Coeliac disease guideline 2012, pediatric cases

Adapted from Husby et al JPGN 2012

Child/adolescent with symptoms suggestive of CD

Anti-TG2/tTG IgA and total IgA

Anti-TG2/tTG
positive

Anti-TG2/tTG
negative

Not
CD

Consider further testing if:
IgA deficiency
Low gluten intake
High suspicion

Anti-TG2/tTG, >10x ULN Anti-TG2/tTG, <10x ULN

EMA (or DGPA) & HLA DQ8/DQ2* Gastroduodenoscopy with duodenal biopsiesNot available

EMA pos
HLA pos

EMA pos
HLA neg

EMA neg
HLA neg

EMA neg
HLA pos

Marsh 0-1 Marsh 2 or 3

CDConsider:
Potential CD
False pos serology
False neg biopsy
Follow-up serology/biosy

Consider:
False pos anti-
TG2/tTG

Consider:
False neg HLA 
biosies

CD

GFD
& FU

GFD
& FU



Transglutaminase IgA tests are not standardized at xULN

Egner et al, JPGN, 2012; 55:733-735

Variability in x ULN for top 6 IgA anti-tTG
testing methods in UK NEQAS 

24/183 (13%) of samples with < 100 U/ml (<10x 
ULN) in Phadia FEIA test, were > 200 CU (>10x ULN) 
in QUANTAflash CIA IgA anti-tTG

Quanta Flash (CU)

El
iA

(U
)

Unpublished data Bontkes/Norman



xULN TGA cut-off should be established for each method 

CD tTGA IgA

geenwel

Biopt

Values CLIA:
202 CU
308 CU

When cut-off Previtali is used (>28x ULN): biopsies 
should be taken, which is in agreement with the
FEIA assay at >10x ULN

Previtali, JPGN 2018:66

Correlation between Marsh ≥2 and different ULN of CLIA assay



Analytical issues of monoclonal FLC measurements

Tate et al. Clin Biochem Rev 2009
Hoedemakers et al. Clim Chem Lab Med 2011
Jacobs et al. Clin Chem Lab Med 2016

 Both assays report results in mg/L
Which result is correct?
 Patients switching from hospital…

Variation in: 
• AA sequence and size
• Charge (pI range 4.5 – 9)
• Glycosylation
• Polymerisation

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjb0IOb_L3iAhVLLVAKHexaDKcQjRx6BAgBEAU&url=https://twitter.com/thebindingsite&psig=AOvVaw2uXaU7Od8f6GLDsB6CciWR&ust=1559124149036193
http://www.dreamstime.com/royalty-free-stock-photography-targeting-one-individual-image24404947


The importance of FLC standardisation/harmonisation

Jacobs, Tate & Merlini. Clin Chem Lab Med 2016

Rajkumar et al. Lancet Oncology 2014

N Latex

FLC ratio

Freelite FLC-ratio : N Latex FLC-ratio

100 ∼ 30

Bossuyt et al. Clin Chem Lab Med 2018

Freelite
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Conclusions

• AID mostly developed/calibrated to be qualitative (Pos/Neg)
• Increasing number of ‘quantitative elements’ in guidelines
• AID mostly non-harmonized at these ‘quantitative cut-offs’
• EQA useful tool to create awareness of differences between methods

(Auto)antibody (Auto)antigen



Thank you

Autoimmune diagnostics = Personalized diagnostics

Section Humoral Immunology
All board members, all coordinators.

Hetty Bontkes
Marco Schreurs
Cas Weykamp
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