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ABSTRACT

Many recent reports warn clinicians of possible interferents which may lead to
spurious Thyroid Function Test (TFT) results. The effect of exogenous biotin causing
false hyperthyroidism has received attention. Clinicians must understand the realities
of biotin effects on TFTs. Biotin is used in many automated immunoassay analyzers to
label the Thyroid Stimulating Hormone (TSH), free T4 (fT4), free T3 (fT3), total T4
(tT4), total T3 (1T3), Thyroglobulin Antibodies (Tg-Ab), Thyroid Peroxidase Antibodies
(TPO-Ab) and TSH receptor antibodies (TRAb) in competitive and non-competitive
assay formats. Exogenous biotin competes with the biotinylated antigen/antibody
complexes to reduce signals generated by the solid phase resulting in falsely raised
fT4/fT3/TRAb and falsely low TSH results that mimics hyperthyroidism in
asymptomatic euthyroid patients. Small doses of biotin (30-3000ug) found in over-
the-counter multi-vitamins are insufficient to affect TFTs while minor changes are seen
with higher doses in life-style biotin-only supplements (2.5-25mg). A clinician must be
cautious when biotin is used in therapeutic (20-40mg biotin/d) and supra-therapeutic
doses (100-300mg biotin/d) in the treatment of inherited metabolic disorders and
multiple sclerosis as they can cause hyperthyroid TFTs. There is marked variability in
susceptibility to biotin interference in between individuals, TFT analytes and
immunoassay analyzers, as well as varied results with similar doses of biotin taken
orally or similar biotin concentrations spiked in serum. However, even in populations
with widespread biotin use, the prevalence of significant biotin-related effects is rare.
In addition, there are interferents other than biotin (e.g. anti-streptavidin and anti-
ruthenium antibodies) that can cause similar hyperthyroid-like effects on TFTs. It is
important for doctors to understand that although biotin can affect TFTs, the usual
dosage consumed is too small to cause any clinically significant effect on TFTs in most
cases. Should biotin interference be suspected, it would be prudent to discuss results
with the clinical laboratory.

ABBREVIATIONS

TFT — thyroid function test, TSH - thyroid stimulating hormone, free T4 - fT4, free T3 -
fT3, total T4 — T4, total T3 - T3, thyroglobulin antibodies - Tg-Ab, thyroid
peroxidase antibodies - TPO-Ab, TSH receptor antibodies — TRAb, limit of detection —
LoD, Emergency Department — ED, multiple sclerosis (MS), end-stage renal disease —

ESRD
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INTRODUCTION

Thyroid Function Testing (TFT) is indispensable in the
management of thyroid diseases. They are performed on fully
automated immunoassay analyzers. Accurate TFT is essential
for the diagnosis and monitoring of all thyroid conditions.
Analytical interferences are inherent in immunoassays including
those that cause spurious TFT results. Recently there has been a
surge in reports of biotin-induced spurious TFT [1-3]. On
susceptible analyzers, biotin may be associated with elevated
levels of free thyroxine (fT4) and free triiodothyronine (fT3),
suppressed Thyroid-Stimulating Hormone (TSH) and elevated
of TSH antibodies (TRAb) - mimicking

levels receptor

thyrotoxicosis [1]. Biotin may also affect results of other
hormones and analytes [2,3].

Biotin (also known as vitamin B7) is ubiquitous in the normal
daily diet. Thus supplementation is not required. The
recommended daily allowance for biotin is 30ug [4,5]. Biotin
reaches peak serum levels 1-3h after oral ingestion [6,7].
Normal blood concentrations of biotin range from 0.03-
0.09ng/mL [8]. When used in consecutive dosing biotin can
accumulate [9]. Its half-life is roughly 15h, reaching a steady
state at around 3 days. Biotin, metabolized in part to
bisnorbiotin and biotin sulfoxide, is excreted by the kidney [6].
FACTS

Fact - Biotin is used in immunoassays

Biotin is used in many modern automated immunoassay
analyzers to label the antigen (e.g. fT4, TSH) or antibody (e.g.
TRADb). Biotin's affinity for streptavidin enables the biotinylated
antigen/antibody complexes to bind to streptavidin with very
high specificity and low non-specific binding [10]. Once bound
onfo a interaction

streptavidin-coated solid phase, the

generates a signal that is quantified as the analyte
concentration. In sandwich (non-competitive) assays (e.g. TSH)
the signal is proportional to the analyte concentration; in
competitive assays (e.g. fT4, fT3, TRAb) the signal is inversely
proportional to the analyte concentration [10,11]. The major
manufacturers employing biotin-based thyroid immunoassays
[8] include Roche (TSH, fT4, fT3, total T4, total T3), Siemens
(TSH, fT4, fT3), Beckman (fT4, f13), Ortho (TSH); Abbott does
not use biotin in its assays. Between 50-60% of the TFTs in

France in 2016 are biotin-based and thus potentially at-risk

LITERATURE

from biotin interference [8] - TSH 500/953, fT4 509/810, fT3
442/709.

Fact - Biotin can interfere in TFT immunoassays

Excess biotin in serum prevents the biotinylated
antigen/antibody from interacting with the streptavidin-coated
solid phase resulting in a low immunoassay detection signal
[4,7]. The impaired signal is falsely translated as a low analyte
concentration in the sandwich assays (low TSH) and a high
analyte value in competitive assays (high fT4, fT3, TRAb)
[8,11]. It is this combination of TFT results that resembles a
“hyperthyroid” profile. Biotin’s propensity to impact TFT results
varies with biotin dose, type of immunoassay analyzer, and
across different analytes. Manufacturers such as Roche warn of
potential assay interferences when biotin consumption exceeds
5-10mg/d; the serum biotin interference threshold is given in
the assay package insert — TSH 20ng/mL, fT4 25ng/mL, total
T3 10ng/mL, total T4 100ng/mL [9]. This critical biotin
interference threshold has been independently verified to be
slightly higher - TSH 30ng/mL, fT4 61ng/mL, total T3
19ng/mL, total T4 348ng/mL [9].

Fact - Biotin consumption is common

Exogenous biotin arises from the daily use of multivitamins
containing biotin..  Most  over-the-counter  multivitamin
supplements contain small quantities of biotin (30-300ug) per
tablet [10]. Less frequently used is higher-dose biotin in
lifestyle supplementation for hair, nail and skin health; some of
these formulations containing up to 10mg of biotin [11]. Mega-
dose biotin is prescribed for medical conditions like propionic
acidemia or biotinidase deficiency with 10-40mg/d of biotin
[7,13]. Ultra-high dose biotin (up to 300mg/d) has been used
in some clinical protocols for multiple sclerosis (MS) and
demyelinating pathologies [14]. Biotin use is quite common.
From an outpatient survey (questionnaire) of 1944 respondents
at the Mayo clinic [12], 42% of patients were consuming multi-
vitamins (which contain small doses of biotin) while another
7.7% reported using biotin supplements. In addition, biotin was
measurable by tandem mass spectrometry above the Limit of
Detection (LoD) of 5ng/mL in 48.9% of serum from 1442
patients from the Emergency Department (ED) at Mayo [12].

Since subjects taking 10mg of biotin/d achieve a serum biotin

of 3.6ng/mL [15], some of the 51.1% of the subjects in the
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Mayo study with biotin levels below the LoD could well have

been consuming biotin. Thus the actual prevalence of
exogenous biotin use is likely to be over 50% in the Mayo ED
population.

FANCIES

Fancies — Biotin interferes with TFT results

With the volume of reports on biotin and TFTs [1-4,6-8,11-26],
it is easy to believe that biotin is a major interferent in thyroid
test results and that “biotin-itis” is endemic [27]. However,
careful analysis suggests otherwise. The frequency and
prevalence of biotin supplementation causing interference in
diagnostic tests is difficult to assess [27,28]. Moreover, the
levels of biotin at which factitious TFTs occur vary across
different immunoassay platforms [11]. Biotin concentrations in
serum depends on many other factors including amount of
endogenous biotin and metabolites present, type of biotin
supplement consumed, dose and duration of biotin intake, and
timing of blood draw after biotin ingestion [11]. Consuming
30ug, 300ug or 3000ug (3mg) biotin does not result in
significant differences between pre- and post-biotin TFT results
[20]. At 10 mg biotin/d for 1 week the serum biotin in 6
healthy volunteers was 3.6ng/mL [15]. In this study baseline
TFTs on the Roche platform showed a decline in TSH of
0.72mU/L from 1.92 (p=0.006), elevation in fT4 of 0.13ng/dL
from 1.24 (p=0.01) and increase in fT3 of 0.36pg/mL from
3.21 (p=0.005); they were all within the reference intervals.
The mean fT3 on the Siemens Vista analyzer also rose by 0.78
pg/mL (p<0.001) with 1 value outside the reference range.
However, total T3 (Roche) increased from 1.02ng/mL to 1.87
(p=0.001) with 3 out of 6 values above the upper reference
limit. Mean TSH values on the Ortho Vitros 5600 showed a
very significant decrease from 1.77mU/L to 0.1 (p<0.001)
with all 6 values below the reference range [15]. In another
study [23] Biscolla administered 10 mg biotin to 19 volunteers
[23]. The mean pre-biotin TSH on the Roche assay decreased
from 2.84mU/L to 1.66 (p<0.005) after biotin intake; all
values were within the reference limits. Mean pre-biotin fT4
measured on the Beckman Access analyzer increased from
0.8ng/dL to 1.2 (p<0.0001) post-ingestion; 52% (10/19) of
the values were outside the upper reference limit. In the Mayo

study [12], 107 of the ED patients (7.4%) had a serum biotin

levels exceeding the interference threshold of 10ng/mL; 48
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patients had an immunoassay test of which only 1 patient had
a biotin concentration that exceeded the interference threshold
stated in the manufacturer’s package insert for NTproBNP only.
The Mayo study (12) also reported that two of the highest
plasma biotin (117ng/mL and 280ng/mL) were encountered in
patients with End-Stage Renal Disease (ESRD). Another study
[16] reported 2 cases of ESRD with unusual levels of TSH and
fT4 due to raised biotin levels. It is thus important to actively
seek out any history of kidney disease or exogenous biotin
intake especially in those with ESRD to help in the interpretation
of their TFTs.

In their study, Piketty [17] also noted that the serum biotin
concentration achieved in a 2 healthy volunteer who took 15
mg/d of biotin were 31.7 and 43.9 ng/mL respectively while
another on 30mg/d of biotin was 56.8ng/mL [17]. At these
serum biotin concentrations there was no significant shift in
thyroid function tests; fT3, fT4 and TSH remained within the
reference range. This underscores the variability in serum levels
after biotin ingestion in contrast to the 6 subjects on 10mg/d
who attained a similar biotin level of 3.6ng/mL [15]. There is
also great variability in how much biotin is required to cause a
significant interference for each analyte. Piketty [17] reported
that a biotin concentration of over 180ng/mL is needed for a
significant effect on TSH, >233ng/mL for fT4 and >363ng/mL
for fT3 respectively. The Piketty study also revealed that only
the patients receiving very high doses of biotin (100-300mg/d)
had significantly raised serum biotin concentrations. There were
9 MS patients receiving 300mg of biotin daily, and 8 healthy
controls who received single biotin doses of 100, 200 or
300mg. The range of biotin concentrations in their blood was
169-1160ng/mL) [17]. Other case studies where biotin caused
a significant shift in the thyroid function tests [18-20] also
involved patients with MS who had been prescribed supra-
therapeutic doses of biotin, not patients taking over-the-counter
supplements. When serum is spiked with biotin to a level of
15.6ng/mL to simulate a 5mg biotin intake [24] Trambas found
minimal effects on fT4 and fT3 (<5% analytical bias) and TSH
(10% negative bias) but larger positive bias in the thyroid
antibodies - anti-thyroglobulin (Tg-Ab) 10-20%, anti-thyroid
peroxidase (TPO-Ab) 60-70%, and TRAb 80-90%. At a
spiked biotin concentration of 31.3ng/mL (simulating a 10mg
biotin dose) fT4 and fT3 were unaffected (5-10% bias) but
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TSH declined by 20%. The analytical bias in thyroid antibodies
was wider — Tg-Ab 50%, TPO-Ab 250%, TRAb 750%. There
was marked variation in the susceptibility to biotin interference
both in terms of the biotin concentration needed to cause
detectable interference and the maximum observed effect.
Antithyroid antibodies were exquisitely sensitive to low biotin
concentrations (<100ng/mL); fT4/fT3 required 200ng/mL of
biotin in serum before large changes in values were noted, but
the magnitude in elevation of fT4 and fT3 values differed. At a
spiked biotin concentration of 500ng/mlL, the percentage
increase in fT3 concentrations ranged from 235-427% while
that for fT4 ranged from 433-1146%.

In a supplement and recovery study [25] the effect of 11
different biotin concentrations on thyroid function assays using
the Cobas €602 (Roche) were studied. Results were altered for
TSH, free T4 and free T3, at 80ng/mL, 320ng/mL and
320ng/mL of biotin respectively. However, on the Dimension
Vista (Siemens) TSH, fT4, and fT3 were shown to be altered at
biotin concentrations of 320, 320, and 160ng/mL respectively.
Another study [26] using the Cobas €602 (Roche) system found
TSH being significantly affected (-10% change) at 250ng/mL
of biotin while fT4/fT3 required biotin concentrations of
>500ng/mL. The extent of biotin interference was not
dependent on the baseline TSH level. Biotin (250ng/mL)
reduced a TSH level of 1.65mU/L by 12.4% while in another
case the TSH of 5.86mU/L was reduced by 12.8%.

It is important to note that a spiking study only defines
interference from pure biotin as serum also contains biotin
metabolites which may in turn also affect TFT results. This could
account, in part, for the widely variable and unpredictable
effects of biotin on TFTs.

Fancies - Biotin interference is common

One study [12] sought to establish the prevalence of biotin use
and biotin concentrations in serum in their patient population.
From the previous section the tipping point for biotin effects on
TFTs is around 30ng/mL. Out of 1442 samples tested for biotin
by mass spectrometry, only 7 samples (0.5%) had a biotin
concentration of =30ng/mL, despite nearly 42% of their
population reported multi-vitamin or supplement use [12]. Thus
none of the 1435 samples (99.5%) with biotin concentrations
under 30ng/mL will be expected to have impaired TFT results

according to the Piketty data [17] alluded to in the previous
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section. Thus, despite widespread use of supplements, the
proportion of subjects with significant biotin concentrations that
can affect laboratory results is actually quite small. As
demonstrated in the Katzman study [12] biotin consumption per
se will not necessarily lead to interference in test results.
Besides, the prevalence of biotin use is likely to be influenced
by population demographics, geography and socio-cultural
factors. Even in populations with extensive biotin consumption,
serum biotin concentrations exceeding 30ng/mL are still rare.
Fancies - Biotin effects in individuals and assays are
predictable
There is marked variability in susceptibility to biotin
interference, both between individuals and in the assays
affected. A review of some studies [8] shows that even for
similar daily doses of biotin (300 mg/d), the effects on serum
TFT values can vary widely; fT4 ranging from 50 to
>100pmol/L have been reported (20-22). Thus, the magnitude
of TFT change for similar doses of biotin is also very variable.
When using a similar assay and even after trying to
standardize the timing of blood sampling [17], serum biotin
concentrations can also vary markedly with very uneven effects
on TFT levels. Besides, different laboratories may also employ
different assay platforms for the different components of TFTs.
These studies demonstrate that the amount of biotin required to
interfere with TFT immunoassays is highly assay-, platform-,
and biotin concentration-dependent. The biotin interference
occurred at concentrations significantly higher than those
encountered with subjects taking regular over-the-counter
vitamin supplements.

FALLACIES

Not all biotin-like aberrant TFTs are due to biotin

Anti-streptavidin antibodies: Anti-streptavidin antibodies can
easily cause aberrant readings in a fashion similar to biotin in
streptavidin-based assays - reduced signal intensity translating
into a raised FT4 with low TSH. One of the first published
descriptions of interference from antibodies against
streptavidin (used in the streptavidin-biotin assay systems) [29]
was in a 6él-year-old man with TFTs that appeared
hyperthyroid on the Roche assays. However, the result was
normal on a non-streptavidin assay platform (Siemens
Centaur). Lam [30] reported on a patient with worsening

fatigue and symptoms of hypothyroidism while on carbimazole,
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despite a TSH of 0.75mU/L and FT4 of 12pmol/L on the Roche
assay. Another patient on carbimazole had stopped her
antithyroid therapy due to pregnancy and was developing
hyperthyroid symptoms; FT4 was elevated at 31.9pmol/L but
TSH was not suppressed (0.33mU/L). When tested on an
alternative TFT assay platform (Siemens Centaur), results were
markedly different. The first patient had TSH of 37mU/L with
fT4 of 7pmol/L, and the second patient was shown to be
euthyroid. TFTs on the Roche platform normalized after
incubation with streptavidin microparticles, yet, there was no
history of biotin intake in either patient. It was then discovered
that anti-streptavidin antibodies of the IgM isotype were the
cause for the discrepancies. Other cases of anti-streptavidin
antibodies causing spurious hyperthyroidism or Graves’ disease
have also been reported [31].

Anti-ruthenium antibodies: Another possible interferent is
antibodies directed against ruthenium, the label used to
generate signals in the Roche streptavidin-biotin assays. A
series of cases in one study [32] showed inappropriately low
TSH levels with raised levels of FT3/FT4 despite being
symptomatically euthyroid. Only after Roche improved their
assay reagents to counter this antibody activity did the FT3
show any correction. In another study [33] two patients had
inappropriately high FT4 despite being symptomatically
euthyroid. When tested with two different assays (Roche vs.
Architect), the Roche assay showed a spuriously high FT4. This
was subsequently proved to be due to anti-ruthenium
antibodies.

REALITY

It is prudent to appreciate that the consumption of the common
over-the-counter supplements containing biotin rarely results in
biotin levels significant enough to interfere with TFTs. However,
the managing clinician must be wary of patients with a history
of kidney disease, MS, or the rare in-born errors of metabolism
since their biotin levels can be high enough to cause aberrant
TFT results. When such risk factors are present, it is advisable to
follow the latest 2016 American Thyroid Association guidelines
on hyperthyroidism [34]. They recommend that patients stop
taking biotin for 2 days before TFTs are ordered. When biotin
effects are suspected it would be appropriate to discuss the
results with the laboratory to clarify the assay used. Biotin has

different propensity to affect different assays and analytical
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platforms. The Roche package insert warns of biotin
interference in patients treated with >5mg/d of biotin. It is also
important to remember that the effects of biotin are extremely
variable.

MINIMIZING RISKS

What can institutions do to minimize the risk of biotin
interference? When biotin interference is suspected, the
affected samples should be retested on another non-biotin
platform in the laboratory (if available) or sent to a referral
laboratory. Alternatively, the laboratory may neutralize the
biotin in the sample and re-test the sample thereafter. One
such method has been described by Piketty et al [17] who
utilized magnetic microparticles coated with streptavidin to
absorb excess biotin. All MS patients in their study who had
been treated with up to 300mg/d of biotin had biotin
concentrations below the limit of quantitation after these
samples were so treated. Post-treatment the fT4 of the patients
with MS in the study normalized to between 13.0-18.6pmol/L
(1.0-1.4ng/dL); pre-treatment fT3 of 5.21-15.3pmol/L (0.34-
1.00ng/dL) normalized to 4.5-5.8pmol/L (0.29-0.38ng/dL)
while pre-treatment TSH (<0.01-0.66mU/L) increased to 0.83-
3.9mU/L. Trambas et al [35] also used a similar method to
good effect.

CONCLUSION

Clinicians need to be cognizant of the effects of biotin on
thyroid testing. Laboratorians also need to communicate to their
clinicians the potential effects of biotin on the analytical
platforms that they employ. Both the clinic and the laboratory
need to be aware of when and how likely biotin will cause a
genuine discrepancy in TFT results. When a patient has TFTs
that appear hyperthyroid but do not correlate with clinical
findings, combined with a history of no biotin intake, it would
be prudent to discuss the case with the laboratory to elucidate
the cause.
REFERENCES
1. Kummer S, Hermsen D, Distelmaier F. (2016). Biotin
treatment mimicking Graves’ disease. N Engl J Med.
375:704-706.
2. Trambas CM, Sikaris KA, Lu ZX. (2016). More on biotin
treatment mimicking Graves’ disease. N Engl J Med. 375:
1698.

Biotin Effects on Thyroid Function Tests — Facts, Fancies, and Fallacies. Journal of Otolaryngology: Research. 2019; 2(1):126.

LITERATURE


https://www.ncbi.nlm.nih.gov/pubmed/27532849
https://www.ncbi.nlm.nih.gov/pubmed/27532849
https://www.ncbi.nlm.nih.gov/pubmed/27532849
https://www.ncbi.nlm.nih.gov/pubmed/27783908
https://www.ncbi.nlm.nih.gov/pubmed/27783908
https://www.ncbi.nlm.nih.gov/pubmed/27783908

12.

. Diamandis

Batista MC, Ferreira CES, Faulhaber ACL, Hidal JT,
(2017).

Lottenburg SA, et al. Biotin interference in
immunoassays mimicking subclinical Graves’ disease and
hyperestrogenism: a case series. Clin Chem Lab Med. 55:
99-103.

Chun KY. (2017). Biotin interference in diagnostic tests. Clin
Chem. 63: 619-620.

Zempleni J, Mock DM. (1999). Biotin biochemistry and
human requirements. J Nutr Biochem. 10: 128-138.

Peyro Saint-Paul L, Debruyne D, Bernard D, Mock DM,
Defer GL. (2016).

pharmacodynamics of MD1003 (high-dose biotin) in the

Pharmacokinetics and
treatment of progressive multiple sclerosis. Expert Opin
Drug Metab Toxicol. 12: 327-344.

Wijeratne NG, Doery JC, Lu ZX. (2012). Positive and
negative interference in immunoassays following biotin
ingestion: a pharmacokinetic study. Pathology. 44: 674-
675.

Piketty ML, Polak M, Flechtner |, Gonzales-Briceno L,
Souberbielle JC. (2017). False biochemical diagnosis of
hyperthyroidism in streptavidin-biotin-based
immunoassays: the problem of biotin intake and related
interferences. Clin Chem Lab Med. 55: 780-788.

Grimsey P, Frey N, Bendig G, Zitzler J, Lorenz O, et al.
(2017). Population pharmacokinetics of exogenous biotin
and the relationship between biotin serum levels and in
vitro immunoassay interference. Int J Pharmacokinet. 2:
247-56.

The biotin-

EP, Christopoulos TK. (1991).

(strep)avidin and

biotechnology. Clin Chem. 37: 625-636.

system: principles applications in

. Colon PJ, Greene DN. (2018). Biotin interference in clinical

immunoassays. J Appl Lab Med. 3: 941-951.

Katzman BM, Lueke AJ, Donato LJ, Jaffe AS, Baumann NA.
(2018). Prevalence of biotin supplement usage in
outpatients and plasma biotin concentrations in patients
presenting to the emergency department. Clin Biochem.

60:11-16.

. Henry JG, Sobki S, Arafat N. (1996). Interference by

biotin therapy on measurement of TSH and FT4 by enzyme
immunoassay on Boehringer Mannheim ES700 analyser.

Ann Clin Biochem. 33: 162-163.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

LITERATURE

. Sedel F, Papeix C, Bellanger A, Touitou V, Lebrun-Frenay

C, et al. (2015). High doses of biotin in chronic progressive
multiple sclerosis: a pilot study. Mult Scler Relat Disord.
4:159-169.

Li D, Radulescu A, Shrestha RT, Root M, Karger AB, et al.
(2017). Association of biotin ingestion with performance of
hormone and non-hormone assays in healthy adults. JAMA.
318: 1150-1160.

Ranaivosoa MK, Ganel S, Agin A, Romain S, Parent X, et
al. (2017). failure and biotin: A

Chronic  kidney

combination inducing wunusual results in thyroid and
parathyroid investigations, report of 2 cases. Nephrol
Ther. 13: 553-558.

Piketty M-L, Prie D, Sedel F, Bernard D, Hercend C, et al.
(2017). High-dose biotin therapy leading to false
biochemical endocrine profiles: validation of a simple
method to overcome biotin interference. Clin Chem Lab
Med. 55: 817-825.

Tan JG, Aw TC. (2018). Biotin effects on thyroid function
test. Annals Thyroid Res. 4: 149-150.

Koehler VF, Mann U, Nassour A, Mann WA. (2018). Fake
news? Biotin interference in thyroid immunoassays. Clin
Chim Acta. 484:320-322.

Barbesino G. (2016). Misdiagnosis of Graves’ disease with
apparent severe hyperthyroidism in a patient taking biotin
megadoses. Thyroid. 26: 860-863.

Elston MS, Sehgal S, Du Toit S, Yarndley T, Conaglen
JV.(2016). Factitious Graves’ disease due to biotin
immunoassay interference — a case and review of the
literature. J Clin Endocrinol Metab. 101: 3251-3255.
Sim6-Guerrero O, Giménez-Pérez G, Recsens-Garci A,
Villa-Blasco C, Castells-Fusté I. (2016). False overt
hyperthyroidism
Endocrinol Nutr. 63: 431-432.

Biscolla RPM, Chiamolera MI, Kanashiro |, Maciel RMB,

Viera JGH. (2017). A single 10mg oral dose of biotin

by interference in immunoassays.

interferes with thyroid function tests. Thyroid. 27: 1099-
1100.

Trambas C, Lu Z, Yen T, Sikaris K. (2018). Characterization
of the scope and magnitude of biotin interference in
susceptible Roche Elecsys sandwich

immunoassays. Ann Clin Biochem. 55: 205-215.

competitive and

Biotin Effects on Thyroid Function Tests — Facts, Fancies, and Fallacies. Journal of Otolaryngology: Research. 2019; 2(1):126.

LITERATURE


https://www.ncbi.nlm.nih.gov/pubmed/27718482
https://www.ncbi.nlm.nih.gov/pubmed/27718482
https://www.ncbi.nlm.nih.gov/pubmed/27718482
https://www.ncbi.nlm.nih.gov/pubmed/27718482
https://www.ncbi.nlm.nih.gov/pubmed/27718482
http://clinchem.aaccjnls.org/content/63/2/619
http://clinchem.aaccjnls.org/content/63/2/619
https://www.ncbi.nlm.nih.gov/pubmed/15539280
https://www.ncbi.nlm.nih.gov/pubmed/15539280
https://www.ncbi.nlm.nih.gov/pubmed/26699811
https://www.ncbi.nlm.nih.gov/pubmed/26699811
https://www.ncbi.nlm.nih.gov/pubmed/26699811
https://www.ncbi.nlm.nih.gov/pubmed/26699811
https://www.ncbi.nlm.nih.gov/pubmed/26699811
https://www.ncbi.nlm.nih.gov/pubmed/23089740
https://www.ncbi.nlm.nih.gov/pubmed/23089740
https://www.ncbi.nlm.nih.gov/pubmed/23089740
https://www.ncbi.nlm.nih.gov/pubmed/23089740
https://www.ncbi.nlm.nih.gov/pubmed/27732554
https://www.ncbi.nlm.nih.gov/pubmed/27732554
https://www.ncbi.nlm.nih.gov/pubmed/27732554
https://www.ncbi.nlm.nih.gov/pubmed/27732554
https://www.ncbi.nlm.nih.gov/pubmed/27732554
https://www.future-science.com/doi/full/10.4155/ipk-2017-0013
https://www.future-science.com/doi/full/10.4155/ipk-2017-0013
https://www.future-science.com/doi/full/10.4155/ipk-2017-0013
https://www.future-science.com/doi/full/10.4155/ipk-2017-0013
https://www.future-science.com/doi/full/10.4155/ipk-2017-0013
https://www.ncbi.nlm.nih.gov/pubmed/2032315
https://www.ncbi.nlm.nih.gov/pubmed/2032315
https://www.ncbi.nlm.nih.gov/pubmed/2032315
http://jalm.aaccjnls.org/content/early/2017/12/06/jalm.2017.024257
http://jalm.aaccjnls.org/content/early/2017/12/06/jalm.2017.024257
https://www.ncbi.nlm.nih.gov/pubmed/30036510
https://www.ncbi.nlm.nih.gov/pubmed/30036510
https://www.ncbi.nlm.nih.gov/pubmed/30036510
https://www.ncbi.nlm.nih.gov/pubmed/30036510
https://www.ncbi.nlm.nih.gov/pubmed/30036510
https://www.ncbi.nlm.nih.gov/pubmed/8729729
https://www.ncbi.nlm.nih.gov/pubmed/8729729
https://www.ncbi.nlm.nih.gov/pubmed/8729729
https://www.ncbi.nlm.nih.gov/pubmed/8729729
https://www.ncbi.nlm.nih.gov/pubmed/25787192
https://www.ncbi.nlm.nih.gov/pubmed/25787192
https://www.ncbi.nlm.nih.gov/pubmed/25787192
https://www.ncbi.nlm.nih.gov/pubmed/25787192
https://www.ncbi.nlm.nih.gov/pubmed/28973622
https://www.ncbi.nlm.nih.gov/pubmed/28973622
https://www.ncbi.nlm.nih.gov/pubmed/28973622
https://www.ncbi.nlm.nih.gov/pubmed/28973622
https://www.ncbi.nlm.nih.gov/pubmed/29133077
https://www.ncbi.nlm.nih.gov/pubmed/29133077
https://www.ncbi.nlm.nih.gov/pubmed/29133077
https://www.ncbi.nlm.nih.gov/pubmed/29133077
https://www.ncbi.nlm.nih.gov/pubmed/29133077
https://www.ncbi.nlm.nih.gov/pubmed/28222020
https://www.ncbi.nlm.nih.gov/pubmed/28222020
https://www.ncbi.nlm.nih.gov/pubmed/28222020
https://www.ncbi.nlm.nih.gov/pubmed/28222020
https://www.ncbi.nlm.nih.gov/pubmed/28222020
http://austinpublishinggroup.com/thyroid-research/download.php?file=fulltext/thyroids-v4-id1037.pdf
http://austinpublishinggroup.com/thyroid-research/download.php?file=fulltext/thyroids-v4-id1037.pdf
https://www.ncbi.nlm.nih.gov/pubmed/29856977
https://www.ncbi.nlm.nih.gov/pubmed/29856977
https://www.ncbi.nlm.nih.gov/pubmed/29856977
https://www.ncbi.nlm.nih.gov/pubmed/27043844
https://www.ncbi.nlm.nih.gov/pubmed/27043844
https://www.ncbi.nlm.nih.gov/pubmed/27043844
https://www.ncbi.nlm.nih.gov/pubmed/27362288
https://www.ncbi.nlm.nih.gov/pubmed/27362288
https://www.ncbi.nlm.nih.gov/pubmed/27362288
https://www.ncbi.nlm.nih.gov/pubmed/27362288
http://www.elsevier.es/en-revista-endocrinologia-nutricion-english-edition--412-articulo-false-overt-hyperthyroidism-by-interference-S2173509316300873
http://www.elsevier.es/en-revista-endocrinologia-nutricion-english-edition--412-articulo-false-overt-hyperthyroidism-by-interference-S2173509316300873
http://www.elsevier.es/en-revista-endocrinologia-nutricion-english-edition--412-articulo-false-overt-hyperthyroidism-by-interference-S2173509316300873
http://www.elsevier.es/en-revista-endocrinologia-nutricion-english-edition--412-articulo-false-overt-hyperthyroidism-by-interference-S2173509316300873
https://www.ncbi.nlm.nih.gov/pubmed/28614993
https://www.ncbi.nlm.nih.gov/pubmed/28614993
https://www.ncbi.nlm.nih.gov/pubmed/28614993
https://www.ncbi.nlm.nih.gov/pubmed/28614993
https://www.ncbi.nlm.nih.gov/pubmed/28875734
https://www.ncbi.nlm.nih.gov/pubmed/28875734
https://www.ncbi.nlm.nih.gov/pubmed/28875734
https://www.ncbi.nlm.nih.gov/pubmed/28875734

25.

26.

27.

28.

29.

30.

31.

Root M, Karger A, Killeen A, Larson K, Sokoll L, et al.
(2017). Biotin interference in thyroid panel assays with
biotinylated components. Am J Clin Pathol. 147: S14.

Li J, Wagar EA, Meng QH. (2018). Comprehensive
assessment of biotin interference in immunoassays. Clin
Chim Acta. 487: 293-298.
Clerico A, Plebani M. (2017). Biotin interference on
immunoassay methods: sporadic cases or hidden epidemic?
Clin Chem Lab Med. 55: 777-779.

(2011). Analytical

risk. Ann Clin

Sturgeon C, Vijoen A. error and
interference in immunoassay: minimizing
Biochem. 48: 418-432.

Rulander NJ, Cardamone D, Senior M, Snyder PJ, Master
SR. (2013). Interference from anti-streptavidin antibody.
Arch Pathol Lab Med. 137: 1141-1146.

Lam L, Bagg W, Smith G, Wai Chiu W, Middleditch MJ, et
al. (2018). Apparent hyperthyroidism caused by biotin-
like interference from IgM anti-streptavidin antibodies.
Thyroid. 28: 1063-1067.

Peltier L, Massart C, Moineau MP, Delhostal A, Roudaut N.

(2016). Anti-streptavidin interferences in Roche thyroid

32.

33.

34.

35.

LITERATURE

immunoassays: a case report. Clin Chem Lab Med. 54: 11-
14.

Ando T, Yasui J, Inokuchi N, Usa T, Ashizawa K, Kamihara
S, et al. (2007). Non-specific activities against ruthenium
cross-linker as a new cause of assay interference in an
electro-chemiluminescent Intern  Med.
46:1225-1229.

Heijboer AC, lizerman RG, Bouman AA, Blankenstein MA.

immunoassay.

(2009). Two cases of anti-ruthenium antibody interference
in modular free thyroxine assay. Ann Clin Biochem. 46:
263-264.

Ross DS, Burch HB, Cooper DS, Greenlee MC, Laurberg P,
et al. (2016). American Thyroid Association guidelines for
diagnosis and management of hyperthyroidism and other
causes of thyrotoxicosis. Thyroid. 26: 1343-1421.
Trambas CM, Lu Z, Yen T, Sikaris K. (2018). Depletion of
biotin using streptavidin coated microparticles: a validated
solution to the problem of biotin interference in
streptavidin-biotin immunoassays. Ann Clin Biochem. 55:

216-226.

Biotin Effects on Thyroid Function Tests — Facts, Fancies, and Fallacies. Journal of Otolaryngology: Research. 2019; 2(1):126.

LITERATURE


https://academic.oup.com/ajcp/article/147/suppl_2/S14/3059235
https://academic.oup.com/ajcp/article/147/suppl_2/S14/3059235
https://academic.oup.com/ajcp/article/147/suppl_2/S14/3059235
https://www.ncbi.nlm.nih.gov/pubmed/30296442
https://www.ncbi.nlm.nih.gov/pubmed/30296442
https://www.ncbi.nlm.nih.gov/pubmed/30296442
https://www.ncbi.nlm.nih.gov/pubmed/28231059
https://www.ncbi.nlm.nih.gov/pubmed/28231059
https://www.ncbi.nlm.nih.gov/pubmed/28231059
https://www.ncbi.nlm.nih.gov/pubmed/21750113
https://www.ncbi.nlm.nih.gov/pubmed/21750113
https://www.ncbi.nlm.nih.gov/pubmed/21750113
https://www.ncbi.nlm.nih.gov/pubmed/23899071
https://www.ncbi.nlm.nih.gov/pubmed/23899071
https://www.ncbi.nlm.nih.gov/pubmed/23899071
https://www.ncbi.nlm.nih.gov/pubmed/29808739
https://www.ncbi.nlm.nih.gov/pubmed/29808739
https://www.ncbi.nlm.nih.gov/pubmed/29808739
https://www.ncbi.nlm.nih.gov/pubmed/29808739
https://www.ncbi.nlm.nih.gov/pubmed/26154194
https://www.ncbi.nlm.nih.gov/pubmed/26154194
https://www.ncbi.nlm.nih.gov/pubmed/26154194
https://www.ncbi.nlm.nih.gov/pubmed/26154194
https://www.researchgate.net/publication/6163160_Non-specific_Activities_against_Ruthenium_Crosslinker_as_a_New_Cause_of_Assay_Interference_in_an_Electrochemilluminescent_Immunoassay
https://www.researchgate.net/publication/6163160_Non-specific_Activities_against_Ruthenium_Crosslinker_as_a_New_Cause_of_Assay_Interference_in_an_Electrochemilluminescent_Immunoassay
https://www.researchgate.net/publication/6163160_Non-specific_Activities_against_Ruthenium_Crosslinker_as_a_New_Cause_of_Assay_Interference_in_an_Electrochemilluminescent_Immunoassay
https://www.researchgate.net/publication/6163160_Non-specific_Activities_against_Ruthenium_Crosslinker_as_a_New_Cause_of_Assay_Interference_in_an_Electrochemilluminescent_Immunoassay
https://www.researchgate.net/publication/6163160_Non-specific_Activities_against_Ruthenium_Crosslinker_as_a_New_Cause_of_Assay_Interference_in_an_Electrochemilluminescent_Immunoassay
https://www.ncbi.nlm.nih.gov/pubmed/19261677
https://www.ncbi.nlm.nih.gov/pubmed/19261677
https://www.ncbi.nlm.nih.gov/pubmed/19261677
https://www.ncbi.nlm.nih.gov/pubmed/19261677
https://www.ncbi.nlm.nih.gov/pubmed/27521067
https://www.ncbi.nlm.nih.gov/pubmed/27521067
https://www.ncbi.nlm.nih.gov/pubmed/27521067
https://www.ncbi.nlm.nih.gov/pubmed/27521067
https://www.ncbi.nlm.nih.gov/pubmed/28406314
https://www.ncbi.nlm.nih.gov/pubmed/28406314
https://www.ncbi.nlm.nih.gov/pubmed/28406314
https://www.ncbi.nlm.nih.gov/pubmed/28406314
https://www.ncbi.nlm.nih.gov/pubmed/28406314

