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At present time, immunoassay systems, using fully auto-
mated platform, are the methods of choice in the clinical 
laboratory, especially for the measurement of particularly 
complex heterogeneous molecules, which are present in 
biological fluids in concentration in the range of ng/L or 
less [1–3]. It is not surprising, as immunoassays involve 
the reaction of complex biological reagents (like antibod-
ies) with other complex biological reagents (like some 
peptides and proteins) in a variable biological matrix, 
that they are inherently vulnerable to different types of 
interference. Unfortunately, the frequency with which 
such interference may occur – and most importantly, the 
proportion of consequently erroneous results that may 
significantly and adversely affect clinical management – 
is rather difficult to assess [2, 3].

It is well known for a long time that drugs can often 
affect the laboratory test results by interfering with the 
analytical systems themselves, or by influencing endog-
enous constituents [4]. Indeed, clinicians are accurately 
informed, and so they are usually aware on the effects 
of pharmacological treatment on laboratory test results, 
like as those of amiodarone on metabolism of thyroid hor-
mones [5], or those of diuretics on plasma electrolytes and 
volume homeostasis [6], as well as those caused by toxic 
effects of chemotherapy on several tissues [7]. However, 
drug interferences often go unrecognized in the laboratory 
due to lack of relevant patient medication information [8].

The interferences of immunoassay methods affect-
ing the analytical systems themselves are less known 
by the clinicians, and so they are more clinically insidi-
ous. Among these interferences, those altering antibody 
binding are probably the most frequent, especially the 
interferences due to heterophile antibodies and human 
anti-mouse antibodies (HAMA), depending upon the 
assay and the analyte [1]. Other interferences, affecting 
the formation of antigen-antibody complex, can be related 
to streptavidin-biotin interaction.

The streptavidin-biotin interaction provides an effi-
cient and convenient method for accurately separat-
ing free from bound antigen in both competitive and 

noncompetitive immunoassay methods [9–11]. Indeed, the 
high-affinity interaction between streptavidin and biotin 
is not disturbed by multiple washings, and biotinylation 
typically does not alter biological activity or immunologic 
specificity when bound to a molecule [9]. This methodol-
ogy is currently and widely used in several immunoas-
say systems using fully automated platforms, including: 
Access, DxI and DxC (Beckman Coulter); Elecsys, Cobas 
and Modular platforms (Roche Diagnostics); Isys plat-
forms (Immuno Diagnostic System); Ortho Vitros plat-
form (Ortho Clinical Diagnostics); Dimension Vista, Exl, 
Immulite platforms (Siemens Healthineers) [11]. However, 
it is important to note that biotin-streptavidin techno-
logy is used only by some (but not all) the immunoassay 
methods, supported by these fully automated platforms 
[11]. Accordingly, the biotin interference should be evalu-
ated specifically for each immunoassay methods. Some 
recent studies suggested that the results of immunoassay 
methods, using streptavidin-biotin interaction methodol-
ogy, can be affected by the presence of anti-streptavidin 
antibodies [10] or very high biotin circulating levels due 
to supplemental therapy [11–13]. However, the evidences 
so far reporting about biotin interference on immunoas-
say methods are prevalently based on case reports, rather 
than on experimental or clinical studies, as recently 
reviewed in detail [11].

In this issue of the Journal, Piketty et  al. [14] evalu-
ated the assay interference on several immunoassays for 
thyroid, steroid and protein hormones (i.e. FT3, FT4, PTH, 
TSH, 25OH-vitamin D, cortisol, FSH, LH, PTH, and C-pep-
tide), using Cobas e411 platform (Roche Diagnostics), in 
subjects receiving moderate to very high doses of biotin. 
The aim of this study was to evaluate the relationship 
between the daily biotin dose, the plasma biotin concentra-
tion, and the magnitude of analytical errors. The degree of 
interference of biotin concentration was estimated before 
and after adsorption of biotin, present in the sample, to 
magnetic microparticles coated with streptavidin, and 
also by measuring the same plasma samples with other 
two immunoassays, not based on the biotin-streptavidin 
procedure for the separation of free from bound antigen 
(i.e. Liaison XL platform by Diasorin for FT4 and PTH 
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assays, and Access platform by Beckman Coulter for TSH 
assay) [14]. The biotin concentrations ranged from 31.7 to 
1160 ng/mL in 23 plasma samples of patients with mul-
tiple sclerosis or voluntary subjects supplemented with 
daily dose up to 300 mg of biotin [14]. After the removal of 
biotin by adsorption, the vitamin concentration fall below 
the detection limit of immunoassay in all but two samples. 
Most hormonal results using the Cobas e411 platform were 
abnormal in subjects/patient supplemented with biotin, 
and normalized after vitamin adsorption with magnetic 
microparticles coated with streptavidin, suggesting a 
significant presence of interference. On the contrary, all 
results of alternative methods were normal except two 
slight PTH elevations with Liaison platform. Furthermore, 
the percentage change in hormone concentrations before 
and after adsorption procedure correlated strongly with 
the biotin concentration before the procedure, strongly 
suggesting the biotin is responsible of this interference. 
The results of this study [14] demonstrate that immuno-
assays, based on the biotin-streptavidin procedure for 
the separation of free from bound antigen, can be signifi-
cantly affected by high biotin concentrations, leading to a 
high risk of misdiagnosis.

Biotin supplementation has progressively expanded 
over the last years, due to both medically prescribed ther-
apies and vitamin complex preparations purchased for 
personal dietary supplements [11]. Recently, high doses 
of biotin were fond to be a therapeutic option in biotin 
responsive basal ganglia disease, an orphan neuro-met-
abolic disease caused by mutation in the SLC19A2 gene 
coding for a thiamine transporter [15]. Moreover, high 
doses of biotin, ranging from 100 mg to 300 mg per day, 
which are 10,000 times the daily recommended intake 
in general population, are being investigated as a treat-
ment for progressive multiple sclerosis [16]. As far as 
dietary supplementations are considered, the number 
of subjects involved, and especially the doses taken 
by subjects/patients are unknown. Indeed, because 
biotin is included in several very popular poly-vitamin 
complex preparations, individuals are not aware to take 
this vitamin and biotin intake is often not reported in 
medical history. Consequently, detection of interference 
from biotin ingestion requires early suspicion through 
collaboration between laboratory and clinical staff and 
an understanding of local prescribing (and patient self-
prescribing) practice.

Piketty et  al. [14] reported that susceptibility of 
immunoassays to the biotin interference was highly vari-
able: PTH assay was least affected, while 25OH-vitamin 
D assay was most affected. Clinically misleading results 
were observed for 25OH-vitamin D and PTH (biotin 

concentration  ≥  169 ng/mL), FSH, LH and TSH ( ≥  180 ng/
mL), fT4 ( ≥  233 ng/mL), fT3 and cortisol ( ≥  363 ng/mL), and 
C-peptide ( ≥  487 ng/mL). Considering these results, biotin 
shows a significant interference (> 10%) when plasma 
concentrations is > 30 ng/mL, and the concentrations 
measured in healthy subjects without vitamin supplemen-
tation is < 5 ng/mL (which is also the limit of detection of 
the liquid chromatography-mass spectrometry procedure 
used by the Authors) [14]. Piketty et al. [14] reported that 
healthy volunteers taken 15–30 mg/daily dose of biotin can 
actually show concentrations > 30 ng/mL, and so should 
present some significant interferences in immunoassays, 
based on biotin-streptavidin technology, and using several 
fully automated platforms by Roche Diagnostics.

Piketty et al. [14] should be praised not only for dem-
onstrating that biotin can significantly interfere some 
popular immunoassay methods for peptide, steroid and 
thyroid hormones, but also for reporting a specific pro-
cedure able to confirm that biotin itself is responsible 
of this interference. It is important to note that another 
group independently reported a similar procedure to test 
the presence of biotin interference in clinical samples, 
based on the adsorption of biotin with magnetic micro-
particles coated with streptavidin [17]. The results of these 
two studies [14, 17] demonstrate that the adsorption of 
biotin with magnetic microparticles coated with strepta-
vidin should be considered to be a simple and accurate 
laboratory test to evaluate the biotin interference in clini-
cal samples. Of course, the results of these studies [14, 17] 
should be confirmed for other automated platforms using 
immunoassays, based on biotin-streptavidin technology 
for separation of bound to free antigen.

From a clinical point of view, it is important that 
immunoassay methods other than hormones should 
be tested for biotin interference, in particular those for 
cardiac biomarkers. It is conceivable that highly sensi-
tive immunoassays for cardiac troponins, using biotin-
streptavidin technology, should be vey sensitive to this 
type of interference, due to very low concentrations of 
biomarker, which should be measured. Furthermore, it 
should be considered from a clinical point of view that 
even very low interference at the level of decision cut-off 
value (i.e. 99th percentile of reference population) may 
induce misdiagnosis.

Author contributions: All the authors have accepted 
responsibility for the entire content of this submitted 
manuscript and approved submission.
Research funding: None declared.
Employment or leadership: None declared.
Honorarium: None declared.



Clerico and Plebani: Biotin interference on immunoassay methods      779

Competing interests: The funding organization(s) played 
no role in the study design; in the collection, analysis, and 
interpretation of data; in the writing of the report; or in the 
decision to submit the report for publication.

References
1. Tate J, Ward G. Interferences in immunoassay. Clin Rev Biochem 

2004;25:105–20.
2. Plebani M. Errors in clinical laboratories or errors in laboratory 

medicine? Clin Chem Lab Med 2006;44:750–9.
3. Sturgeon C, Vijoen A. Analytical error and interference in immuno-

assay: minimizing risk. Ann Clin Biochem 2011;48:418–32.
4. Siest G, Dawkins SJ, Galteau MM. Drug effects on clinical labora-

tory tests. J Pharm Biomed Anal 1983;1:247–57.
5. Iervasi G, Clerico A, Bonini R, Manfredi C, Berti S, Ravani M, 

et al. Acute effects of amiodarone administration on thyroid 
function in patients with cardiac arrhythmia. J Clin Endocrinol 
Metab 1997;82:275–80.

6. Tarazi RC, Dustan HP, Frohlic ED. Long-term thiazide therapy 
in essential hypertension. Evidence for persistent alteration in 
plasma volume and renin activity. Circulation 1970;41:709–17.

7. Glassman AB. Hemostatic abnormalities associated with cancer 
and its therapy. Ann Clin Lab Sci 1997;27:391–5.

8. Dimeski G. Interference testing. Clin Biochem Rev 
2008;29(suppl 1):S43–8.

9. Diamandis EP, Christopoulos TK. The biotin-(strept)avidin 
system: principles and applications in biotechnology. Clin Chem 
1991;37:625–36.

10. Rulander NJ, Cardamone D, Senior M, Snyder PJ, Master SR. 
Interference from anti-streptavidin antibody. Arch Pathol Lab 
Med 2013;137:1141–6.

11. Piketty M-L, Polak M, Flechtner I, Gonzales-Briceño L,  
Souberbielle J-C. False biochemical diagnosis of 
 hyperthyroidism in streptavidin-biotin-based immunoassays: 
the problem of biotin intake and related interferences. Clin 
Chem Lab Med 2017;55:780–8.

12. Minkovsky A, Lee MN, Dowlatshahi M, Angell TE, Mahrokhian 
LS, Petrides AK, et al. High-dose biotin treatment for secondary 
progressive multiple sclerosis may interfere with thyroid assays. 
AACE Clin Case Rep 2016;2:e370–3.

13. Batista MC, Ferreira CE, Faulhaber AC, Hidal JT, Lottenberg SA, 
Mangueira CL. Biotin interference in immunoassays mimick-
ing subclinical Graves’ disease and hyperestrogenism: a case 
series. Clin Chem Lab Med 2017;55:e99–103.

14. Piketty M-L, Prie D, Sedel F, Bernard D, Hercend C, Chanson P, 
et al. High-dose biotin therapy leading to false biochemical 
endocrine profiles: validation of a simple method to overcome 
biotin interference. Clin Chem Lab Med 2017;55:817–25.

15. Tabarki B, Al-Shafi S, Al-Shahwan S, Azmat Z, Al-Hashem A, 
Al-Adwani N, et al. Biotin-responsive basal ganglia disease 
revisited: clinical, radiologic, and genetic findings. Neurology 
2013;80:261–7.

16. Sedel F, Papeix C, Bellanger A, Touitou V, Lebrun-Frenay C, 
Galanaud D, et al. High doses of biotin in chronic progres-
sive multiple sclerosis: a pilot study. Mult Scler Relat Disord 
2015;4:159–69.

17. Lam L, Kyle CV. A simple method to detect biotin interference on 
immunoassays. Clin Chem Lab Med 2017;55:e104–6.

Corresponding author: Prof. Aldo Clerico, MD, Fondazione CNR 
Regione Toscana G. Monasterio, Via Moruzzi 1, 56126 Pisa, Italy, 
E-mail: clerico@ftgm.it
Mario Plebani: Department of Laboratory Medicine, University of 
Padova, Italy, Editor-in-Chief of CCLM


