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Algeciras-Schimnich et al.; 2014 
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Serum / Plasma cortisol testing 
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Controllable Factors of Variability  

 Circadian 

 Menstrual 

 Nutritional 

Uncontrollable Factors 

  Age 

  Gender 

  Menopausal status 

  Disease 

Analytical Reliability 

Factors of Variability 

Accounting the effects by appropriate reference ranges, quality 

control policies, standardization…   
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Serum / Plasma cortisol testing 
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Femmes  Hommes  

0-16 ans: 0.1-7.1 ng/mL 

17-29 ans: 0.85-14.24 ng/mL 

30-39 ans: 0.51-7.27 ng/mL 

40-49 ans: 0.1-6.21 ng/mL 

Au delà de 50 ans: 0.1-0.82 ng/mL  

0-13 jours: 15.50-48.10 ng/mL 

14 jours-11 mois: 39.10-91.10 ng/mL 

12 mois-6 ans: 48.00-83.20 ng/mL 

7-8 ans: 33.80-60.20 ng/mL 

9-12 ans: 6.1-60.7 ng/mL 

13-16 ans: 2.3-33.1 ng/mL 

17 ans et plus: 1.50-18.35 ng/mL 

La Marca et al., 2014 
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Pre-analytic 

Wheeler et al., Clinical Endocrinology 2008 

Testosterone assay 



Cliniques universitaires Saint-Luc – Nom de l’orateur 

12 

Exogenous Interferences 

 

- Hemolysis, lipemia and icterus 

- Matrix effects 

- Blood collection tubes 

- Label interferences 

- Storage / Freeze-thaw  

- Carry-over 

Endogenous Interferences 

 

- Excess antigen 

- Antibody specificity 

- Antibody interference 

- Complements  

- Paraproteins 
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Corticosurrénales 

Hypophyse 

postérieure 

Cortisol 

ACTH 
+ 

CRH 
AVP 

+ 

Hypothalamus 

Hypophyse 

antérieure 

CRH 
AVP 

+ 

http://www.funscrape.com/Image/31201/Adrenal+Gland.html
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Disorder ACTH Cortisol Dexamethasone 
Suppression 

Adrenal 
insufficiency 

N or  - 

ACTH  
deficiency 

 
N or  

- 

Adrenal  
Cushing 

No 

Pituitary  
Cushing 

 
N or  

Yes 

Ectopic  
ACTH 

Usually NO 

Laboratory assays for Adrenal 

Hyperfunction and Adrenal 

Insufficiency 
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ACTH: 39  Amino acides 

ACTH testing 
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Livesey et al. 2010 
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   Direct / Active Assays: confounding factors 

In vitro Stability 
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Cas Clinique 1 

18 
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Monomeric prolactin (Mr 23 000) 

most common form of circulating prolactin in healthy individuals and 
most patients with true hyperprolactinemia 

big prolactin (Mr 60 000) 

big-big prolactin or macroprolactin [Mr 150 000) 

 

PRL testing 
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Mean prolactin levels obtained using six different prolactin methods in sera 

collected from nine macroprolactinaemic subjects. For comparative purposes 

the monomeric prolactin level in each specimen determined by size exclusion 

chromatography is shown. 

Fahie-Wilson et al., 2013 

PROLACTIN 
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250 ùL of serum 

Mixed with an equal volume of PEG 6000, 250 g/L in PBS, pH 7.4 

Incubated for 10 min at room temperature 

Suspension clarified by centrifugation at 14 000g for 5 min 

Prolactin measurement.         

PRL testing 
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Cas Clinique 2 

23 
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VITAMINE D 
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Emmen et al. 2012 

Farrell et al. 

2012 
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Singh et al.; 2006 
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Singh et al.; 2006 
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Wang et al., JCEM 2004 

Testosterone assay 
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Ann Clin Biochem. 2007 Mar;44(Pt 2):173-7. 

Dehydroepiandrostenedione sulphate interferes in many direct 

immunoassays for testosterone. 

Middle JG. 

UK NEQAS, Wolfson EQA Laboratory 

Testosterone assay 

http://fr.wikipedia.org/wiki/Fichier:Testosterone_structure.png
http://fr.wikipedia.org/wiki/Fichier:Androstanolone.svg
http://fr.wikipedia.org/wiki/Fichier:Dehydroepiandrosteron.svg
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Serum / Plasma cortisol testing 

Billen et al. 
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Serum / Plasma cortisol testing 

Clin Biochem 2004 
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Salivary Cortisol testing 

8-10 AM: 0.04 – 0.56 µg/dL 

4-6 PM: <0.15 µg/dL 

10-11 PM: < 0.09 µg/dL 
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Mass Spectrometry 

http://www.google.de/imgres?imgurl=http://www.eleves.ens.fr/aumonerie/seneve/numeros_en_ligne/toussaint06/image/purgatoire-f1.eps.jpg&imgrefurl=http://www.eleves.ens.fr/aumonerie/seneve/numeros_en_ligne/toussaint06/seneve003.html&h=364&w=344&sz=36&tbnid=N7zku7tF4-6KrM:&tbnh=231&tbnw=219&prev=/images?q=purgatoire+image&hl=fr&usg=__8ECMIIKJoH83H4nSaHskAx8sO-c=&ei=nXGKS7vtFMGt4Qat6aCxDw&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAYQ9QEwAA
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Cortisol testing 

Liquid chromatography and mass spectrometry 

Kushnir et al. 
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VITAMINE D Measurement 

“Quest Acknowledges Errors in Vitamin D Tests” 
 

Published: January 7, 2009 

http://www.nytimes.com/
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Cas Clinique 3 

36 
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Preissner et al., J Clin Endocrinol Metab, 2003 
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TSH = 4.8 µUI/ml 
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« Many recent studies showed 1–3% overall incidence of HAb-induced artefacts 

on different immunoassays for TSH, troponin, CA 125, thyroglobulin and many 

others analytes » 
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Tg testing 

 Tg is a large glycoprotein comprising two apparently 

identical polypeptide chains (660 kDa).  

 

 Stored in the follicular colloid of thyroid gland. 

 

 Acts as pro-hormone in the intra-thyroid synthesis of 

thyroxine (T4) and triiodothyronine (T3)produced only 

by normal thyrocytes or well-differentiated thyroid 

cancer (DTC) cells.  

 

 Serum Tg is elevated in patients with goiter and in 

most hyperthyroid conditions.  

 
 Serum Tg concentrations reflects primarly 3 factors 

 

Mass of differentiated thyroid tissue present 

Any physical damage to or inflammation of the thyroid gland 

Magnitude of the TSH receptor stimulation.  
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Mazzaferi et al., 2002 

Tg testing 
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 sur 51 échantillons <0,2 ng/mL  (indétectables ) par RIA  

 

 9 échantillons sont > 0,2 ng/mL par hTgs (détectables)  17% 

 

 

 

 

 

 

 

 

 

RIA Kryptor Anti Tg Anti TPO 
Anti 
TSH 

Recouvrement CLINIQUE 

0,2 0,8399 29,61 74,6 0,6 normal Thyroïdite auto-immune et polyadénopathies cervicales 

0,2 0,4618 / / 15,7 anormal Suivi d'une maladie de Basedow. 

0,2 0,3361  / / / normal Thyroïdectomie totale le 28 novembre 2013 

un traitement complémentaire par radioiode I-131 (100 mCi) sous Thyrogen 

en date du 15 janvier 2014. 

0,2 0,3047  / / / normal Thyroïdectomie totale avec curage central en zone VI en date du 15 

novembre 2013 La scintigraphie post-thérapeutique a mis en évidence une 

fixation du radioiode en région cervicale médiane ainsi qu'une seconde 

fixation plus marquée en cervical 

0,2 0,2788 9,2 / / normal Thyroïdectomie totale le 24/10/13 

18/12/13 a reçu sous Thyrogen, un traitement complémentaire par 

radioiode 131 (100 mCi) 

0,2 0,2076 1 / / normal Thyroïdectomie totale 5/06/2013, suivi 6 mois après 

0,2 0,3947 1,1 / / normal // 

0,2 0,2295 3 / / normal Carcinome papillaire lobectomie thyroidienne gauche 
  

0,2 0,3078 0,9 / / normal Thyroïdectomie totale le 28 novembre 2013 

traitement complémentaire par radioiode I-131 (100 mCi) 
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JCEM 2005 

antiTg 

Negative 
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antiTg 

Positive 
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Cas Clinique 4 

48 
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Garinet et al.; 2014 

Insulin testing and Hemolysis 
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Insulin testing and Analogs 
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Table. Cross-reactivities of the Liaison
®

 Insulin assay  

with Insulin Analogs 

(Ratio between measured and nominal concentrations) 

 Cross-reactivities (%) 

Insulin Product Dilutions in BSA Dilutions in Insulin depleted serum 

Glargine (Lantus
®

)   

10 mIU/L 5.2% 3.8% 

100 mIU/L 12.7% 10.3% 

500 mIU/L 36.3% 31.4% 

Lispro (Humalog
®

)   

10 mIU/L < 0.5% < 0.5% 

100 mIU/L < 0.5% < 0.5% 

500 mIU/L < 0.5% < 0.5% 

Aspart (NovoRapid
®

)
 

  

10 mIU/L < 0.5% < 0.5% 

100 mIU/L < 0.5% 0.8% 

500 mIU/L 0.7% 1.1% 
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CA ME LAISSE 

PERPLEXE 
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Cas Clinique 5 

54 
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« The Hook Effect » 
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32 AA; 3400 Da 

Calcitonin testing 
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Medullary thyroid carcinoma (MTC) 
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AdvantageR 

Nichols 

 

LiaisonR 

DiaSorin 

ImmuliteR 

Siemens 

 

-2 x 30 mn 

-Chemoluminescence 

(ester d’acridium) 

-41 min 

-Ac 11-23 et 21-32 

-Chemoluminescence 

(isoluminol) 

-45 min 

-Ac ? 

-Enzymatique (PA) 
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Grenache et al., 2010 
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hCG β is a diagnostically sensitive marker for testicular cancer.  

In patients with seminomatous testicular cancer, hCG β is superior to 

hCG, and in some NSGCT patients it provides additional information. 
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15-20% of couples complaint of infertility ! 
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La Marca et al., 2009 

AMH serum levels have been found to be normal in women with 

hypogonadotropic amenorrhea indicating that initial follicle recruitment is not 

abolished in hypogonadotropic hypogonadism 

Hypogonadotropic amenorrhea 
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Tremellen et al., 2005 

A Longitudinal Marker for Ovarian Reserve 
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A Longitudinal Marker for Ovarian Reserve 
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Actions of AMH in the ovary 

La Marca et al., 2009 

 Inhibition of follicular activation and growth 

 Inhibition of FSH stimulated growth 

 Inhibition of GC growth 

 Inhibition of aromatase 
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A Longitudinal Marker for Ovarian Reserve 
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72 Gassner et al., 2014 
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Summary answer 

We demonstrated that C1q in the sample binds to the immobilized anti-AMH antibody forming a complex, initiating 

the complement cascade. Subsequent C3 activation prevents AMH in the sample from binding to the capture 

antibody resulting in falsely lowered values. A pre-mix step resolves apparent perceived sample instability and 

dilution issues 

 

What is known already 

Studies suggest sample storage conditions affect AMH Gen II assay results: undiluted fresh samples or samples 

stored at -20 °C for < one year or at – 70 °C result in falsely lowered AMH values.  

Calibrators, internal Beckman controls and the UK NEQAS AMH scheme using processed/stored samples do not 

demonstrate the issue.  

Complement is a recognized source of interference in some immunoassays causing a confusing pattern of 

interference easily mistaken for analyte instability in serum. 

 

Study design, size, duration 

Studies to demonstrate the mechanism of complement interference included using fresh/frozen samples with 

native AMH and also samples in complement-negative synthetic matrix spiked with C1q or AMH. 

 

Participants/materials, setting, methods 

The samples were tested in a modified AMH Gen II assay in which the AMH Gen II conjugate was substituted with 

anti-C1q or anti-C3 antibodies. A pre-mix step was introduced to eliminate complement interference. Its validity 

was investigated in dilution recovery experiments and by performing fresh sample comparisons versus both the 

original testing protocol and the alternative AMH assay with the pre-mix step. 

Field Safety Notice regarding the AMH Gen II ELISA. 
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100% Chti ? 

100% Chti ? 
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www.paris2015.org 
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De très bonnes fêtes de fin d’année ! 



Thank you very much….  

77 

damien.gruson@uclouvain.be 

…for your attention ! 


