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BIOTIN INTERFERENCE 
Abstract 

 The following review highlights three recent case studies that describe, in detail, 

supplemental biotin interference on thyroid function test results and subsequent patient 

outcomes.  When patient samples are tested on chemistry analyzers utilizing biotinylated 

immunoassays, the excess biotin interferes with streptavidin in both sandwich and competitive 

immunoassays, causing falsely decreased thyroid stimulating hormone (TSH) and falsely 

increased triiodothyronine (T3) levels.  Falsely decreased TSH and falsely increased T3 are 

indicative of hyperthyroidism.  In each case described, patients taking supplemental biotin were 

asymptomatic upon clinical presentation, but had erroneous thyroid lab results, mimicking 

hyperthyroidism.  Patients diagnosed with multiple sclerosis are on high-dose biotin therapy, 

which is 10,000 times the daily recommended intake of supplemental biotin.  These patients can 

be misdiagnosed with hyperthyroidism and subsequently treated, resulting in increased cost and 

time of medical care needs to the patient and medical providers.  If clinicians are aware a patient 

is taking supplemental biotin, then efficient collaboration and communication with laboratory 

personnel should be exercised to expect interference with thyroid function tests, thereby 

preventing misdiagnosis and unnecessary treatments.    



BIOTIN INTERFERENCE 
Biotin Interference on Thyroid Function Immunoassays

Biotin, also known as vitamin B7, is believed to improve the growth of hair, skin, and 

nails.  Biotin is a component of normal diet, found in liver, eggs, fish, meat, nuts and, some 

vegetables, such as sweet potatoes.  When ingested at levels found naturally in food, biotin does 

not interfere with laboratory tests.  According to the Food and Drug Administration (FDA), the 

recommended daily biotin supplement intake for adults is 30 micrograms.  In the AACC Clinical 

Laboratory News, Kirkwood (2018) recently stated that the FDA released a safety 

communication in November urging more communication among laboratorians, clinicians, and 

patients about the importance of reporting biotin use to mitigate the risk of clinically significant 

incorrect lab test results.        

Patients diagnosed with multiple sclerosis are being instructed to ingest three times the 

recommended daily intake of supplemental biotin.  High dose biotin, administered daily to 

persons with progressive multiple sclerosis is well tolerated and results in improvement of 

neurologic function (Birnbaum, Stulc, & Snyder, 2016).  Clinicians may not be aware of their 

laboratory’s particular assay or this specific potential interference by biotin; therefore, open 

communication between the laboratory and clinical providers will help ensure avoidance of 

potential interference (Minkovsky et al., 2016).  While not understanding the affect biotin has on 

thyroid function tests, it is important for patients to report the use of supplemental biotin to 

clinical providers and laboratory personnel.  High-dose biotin (100-300 milligrams (mg) per day,

which is 10,000 times the daily adequate intake) is being investigated as a treatment for 

progressive multiple sclerosis (Minkovsky et al., 2016).  Recent studies have suggested that high 

doses of biotin might be a safe and effective therapy for certain diseases, most notably multiple 

sclerosis, which seems to respond to biotin in 300 mg daily doses, though there currently is no 

FDA-approved therapy (Kirkwood, 2018). 

3



BIOTIN INTERFERENCE 
 Due to excess biotin in patient plasma, abnormal thyroid function results arise from 

competitive and sandwich immunoassays that utilize the streptavidin-biotin biotinylated 

immobilizing system.  Streptavidin is a protein used in biotinylated immunoassays and has a 

very high affinity for biotin (Minkovsky et al., 2016).  In competitive immunoassays, the biotin 

competes to bind with streptavidin sites, thus preventing the triiodothyronine (T3)-biotin signal 

antibody complex from binding.  The low signal is misinterpreted by the analyzer as high T3 

values in the patient sample.  In sandwich immunoassays, excess biotin binds the streptavidin 

sites, thus preventing the thyroid stimulating hormone (TSH)-biotin-signal antibody complex 

from binding.  The low signal is misinterpreted as low TSH values in the patient sample 

(Brennan & Lee, 2016).  Therefore, excess biotin in the blood causes falsely decreased TSH 

levels and falsely increased T3 levels, correlating with the diagnosis of hyperthyroidism, 

resulting in further testing and the potential for increased cost, improper treatment, and patient 

anxiety.   

Lab results that do not correlate with patient symptoms indicate the need for further 

testing in order to identify the cause of abnormal results, leading to increased costs and 

unnecessary procedures to both patient and medical providers.  Excess biotin in patient plasma 

causes interference with laboratory values suggestive of thyrotoxicosis and can lead to 

unnecessary evaluation (Minkovsky et al., 2016).  If clinicians are aware of patients taking 

supplemental biotin, efficient collaboration and communication with laboratory personnel should

be exercised to expect interference with thyroid function tests, thereby preventing misdiagnosis 

and unnecessary treatments.    

Literature Review

Case 1. In a study designed by Li et al. (2017), six nonrandomized healthy adults, two 

women, and four men ingested 10 mg of biotin once a day for seven days.  Patient plasma was 
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collected prior to taking biotin, after seven days of taking biotin, and fourteen days after no 

consumption of biotin, to assess the performance of biotinylated thyroid function immunoassays.

There were 37 immunoassays performed on the eleven analytes being tested on five diagnostic 

systems: Roche Cabas e602, OCD Vitros 5600, Siemens Vista Dimension 1500, Immulite, and 

Abbott Architect 2000.  The nine hormones tested for were, thyroid-stimulating hormone (TSH), 

total thyroxine (T4), total triiodothyronine (T3), free thyroxine (FT4), free triiodothyronine 

(FT3), parathyroid hormone (PTH), prolactin, N-terminal pro-brain natriuretic peptide (BNP), 

and 25-hydroxyvitamin D.  Two non-hormones, prostate-specific antigen, and ferritin, were also 

tested.  Of the 37 immunoassays tested, 23 were biotinylated, which included the thyroid 

function tests.  Five of the eight biotinylated competitive immunoassays reported falsely elevated

results for T3, FT3, and FT4 and four of fifteen biotinylated sandwich immunoassays reported 

out falsely decreased results (see Appendix A).  

According to this study by Li et al. (2017), biotin ingestion falsely decreased results for 

TSH and falsely increased results of T3.  This study was conducted on normal healthy patients 

consuming only 10 mg of supplemental biotin daily for seven days, and resembled thyroid 

results indicative of hyperthyroidism with normal clinical presentation.  Biotin interference was 

of greatest clinical significance on the OCD Vitros assay, resulting in falsely decreased TSH 

concentrations, suggesting hyperthyroidism.  Biotin interference was also observed with falsely 

decreased BNP, which could result in failure to identify congestive heart failure.  The findings of

this study confirms that intake of 10 mg supplemental biotin daily affects thyroid results, 

mimicking hyperthyroidism in healthy patients.  The study presented is limited to healthy 

patients, suggesting that even small doses of biotin give erroneous thyroid results (Li et al., 

2017).       
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Case 2. Minkovsky et al. (2016), describes a 74-year-old woman with multiple sclerosis 

that is taking biotin 100 mg three times daily.  The patient’s lab tests were processed in the 

chemistry department via Roche Diagnostic immunoassays and were suggestive of 

hyperthyroidism.  Researchers collected her thyroid results nine months prior to taking biotin, at 

presentation of taking biotin, and then again at two, four, and eight weeks (see Appendix B).  

Although the patient’s clinical presentation did not correlate, measurements at two, four, and 

eight weeks showed results resembling hyperthyroidism.  The patients TSH result nine months 

prior to taking biotin was 3.58 uIU/mL (reference interval [RI], 0.5-5.7 uIU/mL).  Researchers 

collected patients plasma, at presentation of taking biotin and then again at two and four weeks, 

giving results of, TSH 0.02, and FT4 >7.8 (RI, 0.9-1.7 ug/dL), which is suggestive of 

hyperthyroidism.  Additional thyroid function testing at eight weeks, revealed a markedly 

elevated total T4 measurement of 15.3 ug/dL (RI, 4.6-10.7 ug/dL), and total T3 >651 ng/dL (RI, 

80-200 ng/dL), which is also suggestive of hyperthyroidism.  At fourteen weeks, patient had no 

biotin intake for three days, plasma was collected, and all values normalized; TSH 4.54 uIU/mL, 

FT4 1.5 ng/dL, T4 9.0 ug/dL, and T3 111 ng/dL.  These findings confirm the patient’s high-dose 

biotin therapy for multiple sclerosis was the cause of her abnormal thyroid results.  Due to biotin 

interference with the Roche Diagnostic immunoassay, further research may reveal additional 

interferences we are not yet aware of (Minkovsky et al., 2016).     

Case 3. In a study designed by Elston et al. (2016), a 63-year-old woman diagnosed with 

multiple sclerosis received lab results suggestive of hyperthyroidism; however, she had no 

clinical symptoms of any thyroid abnormalities.  Her neurologists recently started her on biotin 

100 mg three times daily.  Prior to starting biotin therapy, the patient’s thyroid function tests 

were processed via Roche diagnostics immunoassays, and results were within the normal 

reference range as follows: TSH 1.67 mIU/L (RI, 0.27 to 4.2 mIU/L), FT4 1.17 ng/dL (RI, 0.93-

1.71 ng/dL).  Six months later, while the patient was on biotin therapy, her thyroid function tests 
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were repeated.  Thyroid function levels fell out of the reference range as follows: TSH 0.02 

mIU/L, FT4 >7.77 ng/dL, T3 753.25 pg/dL (RI, 201-442 pg/dL).  Biotin therapy was stopped, 

and three days later, all thyroid function tests normalized (see Appendix C).  The patient noticed 

symptomatic benefit to her multiple sclerosis after starting biotin, so biotin was reintroduced.  

Within 16 hours after the last dose of supplemental biotin, there was evidence of biotin 

interference with thyroid function tests yet again (Elston et al., 2016).  To avoid misdiagnosis 

and unnecessary treatment of the patient, it is critical for medical laboratory scientists to ensure 

that clinicians are aware of any potential biotin interference with immunoassays.  

Discussion

Biotin metabolism is cleared from the plasma through urinary excretion.  Healthy human 

subjects given biotin 100 to 300 mg capsules demonstrated elimination half-lives varying 

between 7.8 and 18.8 hours (Minkovsky et al., 2016).  Patients ingesting supplemental biotin 

should be instructed to have no biotin intake for at least 24 hours prior to labs drawn, to ensure 

accurate results.  Several assay manufacturers’ package inserts acknowledge biotin interference, 

recommending delayed sample collection after biotin intake.  Further studies should be 

conducted aiding in the development of more specific guidelines for how long patients must not 

have taken biotin before plasma samples can be drawn.  Based on these findings, manufacturers 

may need to consider modifying biotinylated assays to minimize the effects of biotin ingestion 

(Li et al., 2017).  The Food and Drug Administration (FDA), is alerting the public, healthcare 

providers, lab personnel, and lab test developers that supplemental biotin can significantly 

interfere with certain lab tests and cause incorrect test results which may go undetected.  Biotin 

interference is clearly demonstrated in the above case studies, illustrating erroneous results of 

hyperthyroidism.  
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If a patient is taking any dose of supplemental biotin, the excess biotin in patient plasma 

causes streptavidin interference with biotinylated immunoassays, leading to misdiagnosis.  

Misdiagnosis leads to unnecessary costs and procedures to both patient and medical providers.    

The importance of the three presented cases is to provide examples showing a wide dose range of

10 mg to 3,000 mg of daily supplemental biotin intake that will interfere with thyroid function 

tests in biotinylated immunoassays.  Interference of supplemental biotin in the presented cases, 

yield results suggestive of hyperthyroidism, leading to misdiagnosis and indicating the need for 

further testing.  Laboratory testing influences an estimated 70 percent of all healthcare decisions;

thus when further testing and treatment decisions are based on erroneous results due to biotin 

interference, there is a risk of inappropriate and sometimes irreversible treatment (Lai, 2017).  

Due to excess biotin in patient plasma, patients can be misdiagnosed with hyperthyroidism and 

subsequently treated, resulting in increased cost and time of medical care needs to the patient and

medical providers.  If clinicians are aware of patients taking supplemental biotin, efficient 

communication with laboratory personnel should be exercised to expect interference with thyroid

function tests, thereby preventing misdiagnosis and unnecessary treatments.         

Conclusion

Biotin, also known as vitamin B7, is believed to improve the growth of hair, skin and 

nails.  The recommended intake of supplemental biotin for an adult is 30 micrograms per day.  

Although not an FDA-approved therapy, patients diagnosed with multiple sclerosis are being 

advised to take supplemental biotin of 100-300 milligrams per day, as a treatment for progressive

multiple sclerosis.  The case studies presented showed that an amount as small as 10 mg can 

cause interference with thyroid function tests, giving erroneous thyroid results.  Misdiagnosis of 

hyperthyroidism, due to biotin interference with immunoassays, leads to unnecessary costs and 

procedures to both patients and medical providers.  To reduce biotin inference with biotinylated 

immunoassays, clinicians should ask all patients if they are taking biotin supplements.  In 
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addition, the clinical laboratory is indispensable to patient diagnosis; therefore, it is important for

laboratory personnel to stay updated on biotin interferences with various immunoassays, so we 

can better educate clinicians of potential problems and aid the development of specific guidelines

on biotin ingestion and sample collection.  
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Case 1: Results of biotin interference for healthy individuals taking 10 mg of biotin according to

different chemistry analyzer systems

Sandwich Assay
No biotin utilized

Competitive Assay
No biotin utilized

Analyzer
Analyte
tested Biotin Interference Analyzer

Analyte
tested Biotin Interference

Architect PSA

Not Affected

Architect Free T4

Not Affected

PTH Total T3
TSH Total T4

Ferritin Vitros Free T4
Prolactin Total T3

Immulite Prolactin Centaur Total T3

Vista Total T4

Sandwich Assay
Biotin Utilized

Competitive Assay
Biotin Utilized

Analyzer Analyte
tested

Biotin
Interference Analyzer

Analyte
tested Biotin Interference

Vitros Ferritin Not Affected Architect 25-OHD Not Affected
NT-proBNP

Falsely
Decreased

PTH
TSH

Cobas e602 Ferritin Not Affected Cobas e602 25-OHD

Falsely Increased
NT-proBNP

Falsely
Decreased

Free T3
PTH Free T4

Prolactin Total T3
TSH Total T4 Not Affected

Centaur PTH Not Affected

Vista PSA

Not Affected

Vista Free T3 Falsely Increased
Ferritin Free T4 Not Affected

NT-proBNP
TSH

Prolactin

Appendix B

Case 2: Thyroid function test results for multiple sclerosis patient taking biotin 100 mg three
times daily
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Thyroid function test Patient result Reference range
Prior to taking Biotin
TSH 3.58 0.5-5.7 uIU/mL

After start of biotin therapy
TSH 0.02 ↓ 0.5-5.7 uIU/mL
Free T4 >7.8 ↑ 0.9-1.7 ng/dL

2 weeks on biotin
Free T4 >7.8 ↑ 0.9-1.7 ng/dL

4 weeks on biotin 
Free T4 >7.8 ↑ 0.9-1.7 ng/dL

7-8 weeks on biotin 
TSH 0.02 ↓ 0.5-5.7 uIU/mL
Free T4 >7.8 ↑ 0.9-1.7 ng/dL
Total T4 15.3 ↑ 4.6-10.7 µg/dL
Total T3 >651 ↑ 80-200 ng/dL

3 days off biotin at 14 weeks
TSH 4.54 0.5-5.7 uIU/mL
Free T4 1.5 0.9-1.7 ng/dL
Total T4 9.0 4.6-10.7 µg/dL
Total T3 111.0 80-200 ng/dL
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Appendix C

Case 3: Thyroid function test results for multiple sclerosis patient taking biotin 100 mg three
times daily

Thyroid function test Patient result Reference Range
Prior to taking biotin
TSH 1.67 0.27-4.2 mIU/L
Free T4 1.17 0.93-1.71 ng/dL

6 months later, biotin intake
TSH 0.02 ↓ 0.27-4.2 mIU/L
Free T4 >7.77 ↑ 0.93-1.71 ng/dL
Total T3 753.25 ↑ 201-442 pg/dL

3 days later, no biotin intake
TSH 1.93 0.27-4.2 mIU/L
Free T4 1.09 0.93-1.71 ng/dL
Total T3 285.71 201-442 pg/dL

16 hours after biotin intake
TSH <0.02 ↓ 0.27-4.2 mIU/L
Free T4 >7.77 ↑ 0.93-1.71 ng/dL
Total T3 1084.42 ↑ 201-442 pg/dL
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