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Introduction
Evidence for the effects of biotin supplementation on 
laboratory testing has been increasingly identified as a 
possible source of bias between correlation of clinical 
symptoms and laboratory test values. The use of biotin 
supplementation has been disproportionately reported by 
women in the United States. There may be implications 
for women due to sex and gender differences in diagnosis 
and treatment of certain conditions that are managed 
based on the results of immunoassays which are adversely 
affected by high serum biotin concentrations. 

Biotin
Biotin, also known as Vitamin B7, is an essential micronu-
trient that widely functions in the metabolic processing 
of amino acids, fats, and carbohydrates. The daily 

recommended dose of biotin for adults is 30 mcg which 
can be obtained from a regular, balanced diet. Signs of 
biotin deficiency include rashes, brittle nails, and loss 
of hair, and as such biotin supplementation has been 
marketed as a preventative measure for these condi-
tions (Office of Dietary Supplements 2017). In the United 
States, 7.7% of adults self-reported the use of high dose 
biotin supplementation ranging from 1,000 to 50,000 mcg 
per day. Of this subset, 79.2% were women and 20.8% 
were men (Katzman et al. 2018). 

Many widely used immunoassays utilise the biotin-
streptavidin binding as a method of capturing the analyte. 
High serum concentrations of biotin can lead to assay 
interference (Gifford et al. 2019). Multiple assays, in 
particular high sensitivity troponin T (hs-TnT) and thyroid 
stimulating hormone (TSH), have been reportedly affected 
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at serum biotin levels above 20 ng/mL (Nguyen et al. 
2020). The resultant interference has affected results of 
tests in the form of falsely elevated or decreased values. In 
conjunction with clinical symptomatology and exam find-
ings, a trend of lab errors secondary to biotin interference 
has the potential to adversely impact the diagnosis and 
treatment of female patients due to higher rates of exoge-
nous supplementation.

Troponin
Cardiovascular disease is the leading cause of morbidity 
and mortality in both men and women in the United 
States. Traditionally viewed as a men’s disease, cardiovas-
cular disease is curiously more prevalent in women. While 
major risk factors like hypertension and diabetes affect 
both men and women, evidence suggests that female-
specific risk factors, such as pregnancy and early meno-
pause, exert significant influence on the impact of tradi-
tional risk factors on cardiovascular disease severity 
(Appelman et al. 2015). Sex based differences in clinical 
presentation of acute cardiac diseases, including myocar-
dial infarction, have also been implicated as signifi-
cant challenges to risk stratification. This has been most 
notably evident in female patients because they are more 
likely than men to present with atypical symptoms that 
may cause acute cardiovascular disease to be missed 
(Saeed et al. 2017). As such, women are prone to less 
aggressive treatment compared to their male counterparts 
for the similar clinical presentations.

As the diagnosis of acute cardiovascular disease depends 
on evidence of myocardial injury detected by hsTnT assays, 
interference of biotin on troponin testing may lead to an 
even further underdiagnosis of cardiovascular disease that 

disproportionately affects women. In 2017, the FDA was 
notified about the death of a female patient who reported 
taking high dose biotin supplementation that died after a 
falsely low troponin level led to misdiagnosis. Her death 
was attributed to lab error secondary to biotin interference 
(Center for Devices and Radiological Health 2019). Serum 
biotin concentrations greater than 500 mcg/L have been 
linked to an over 95% decrease in troponin levels (Trambas 
et al. 2018). Interestingly, the quantitative troponin 
amount in a sample has been reported to not confer a 
direct correlation with the interference of biotin. Table 1 
shows the initial absolute value of troponin demonstrating 
a mean negative bias that increases with higher levels of 
biotin, 23.5%, 55.8%, 96.7%, 98.2% at 50, 100, 500, 1000 
mcg/L of biotin, respectively.

 Of note, at the highest levels of biotin, 500 and 1000 
mcg/L, the lower range of starting troponin levels of 18 
and 59 mcg/L were reduced to the extent that a value to 
determine bias was unable to be recorded at the assay’s 	
3 ng/L threshold for detection (Schrapp et al. 2018). Thus, 
it cannot be excluded that patients taking high dose biotin 
supplements presenting with clinically significant troponin 
elevations below 60 mcg/L may be missed on the initial 
assay. The negative bias of troponin levels with high dose 
biotin supplementation, combined with the already widely 
observed sex-based differences in acute cardiovascular 
disease presentations and risk stratification, further eluci-
dates the need for a heightened clinical suspicion for 
patients whose laboratory test values do not correlate with 
the clinical presentation. The most at risk patients for this 
bias and potential undermanagement of acute cardiac 
disease are women.

Table 1. Effect of biotin on troponin T concentrations measured by hs-cTnT assay. Source: Schrapp et al. 2018.

Troponin T concentration,				    Biotin concentration, µg/L
ng/L							     

							       50	  100	     500	         1000

18							       25.4%	 59.4%	>  82.9%*,‡   > 82.9%*,‡
59							       24.7%	 55.8%	>  94.8%*,‡   > 94.8%*,‡
201							       21.6%	 55.3%	    96.4%‡	   98.0%†,‡
6423							       22.4% 	 52.8%	    97.0%	   98.5%

Mean of biases					     23.5%	 55.8%	    96.7%	   98.2%

Results are shown as negative biases in percentage before applying neutralisation protocol. Values below limit of 
blank were not taken into account for calculation of the mean of biases. *Value below the limit of blank (3 ng/L). 
†Value below the limit of detection (5 ng/L). ‡Value below the 99th percentile (14 ng/L).

https://dx.doi.org/10.11613%2FBM.2018.030901
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Thyroid Hormone
The rates of thyroid dysfunction between the sexes has 
been shown to be significantly different. In one study the 
prevalence of hyperthyroidism was 2.5% in females and 
0.6% in males, and hypothyroidism 4.8% and 0.9% respec-
tively (Bjoro et al. 2000). The onset of thyroid dysfunc-
tion is usually insidious. Before the introduction of modern 
laboratory testing, thyroid dysfunction was suggested 
by a number of clinical findings, including basal meta-
bolic rate, heart rate, total serum cholesterol, reflex time, 
and creatinine kinase. A screening TSH is the single best 
test for thyroid dysfunction, supported by Free T3 and 
Free T4 (Garber et al. 2012). Interference threshold for 
TSH, Free T3 and Free T4 (x103 pg/mL) were 25, 70, 
and 100 respectively (Mrosewski et al. 2020). High dose 
biotin supplementation led to falsely high FT3 and FT4, 
and falsely low TSH (Trambas et al. 2018). Clinicians must 
be aware of the effects of biotin on immunoassays, and 
correlate test results with clinical evidence.

Of particular concern to women are the effects of 
thyroid dysfunction on the developing foetus during preg-
nancy. Children born to mothers with gestational hypo-
thyroidism score significantly lower on numerous areas 
of neuropsychological testing, including intelligence, 
attention, reading ability, visual motor performance, and 
language. Maternal hyperthyroidism during gestation has 
been associated with an increased risk of spontaneous 
abortion, preterm delivery, low birth weight, and stillbirth. 
In addition to foetal complications, women with gesta-
tional hyperthyroidism are themselves at an increased 
risk for developing CHF, thyroid storm, and preeclampsia 
(Karassas et al. 2015). Prompt identification and treat-
ment of these conditions during pregnancy is essential. 
Foetal cognitive deficits can develop in the first trimester 
if maternal hypothyroidism is inadequately managed. 

Maternal thyrotoxicosis is treated most often with methi-
mazole or propylthiouracil during the first three months of 
pregnancy, both of which are associated with teratogenic 
effects and make reliable laboratory diagnosis essen-
tial (Barbour 2017). The clinician that is aware of maternal 
biotin supplementation can improve identification and 
management of these conditions.

Conclusion
The growing body of evidence suggesting biotin interfer-
ence on numerous immunoassays further emphasises 
the importance of recognising sex-based differences in 
medical diagnosis and management. Nutritional supple-
ments are becoming increasingly popular, but their regula-
tion and indications are not yet widely accepted. Evidence 
that high dose biotin supplementation improves hair, skin, 
and nail growth is limited. We want to understate the fact 
that regular dietary and standard multivitamin amounts 
of biotin do not cause an elevation of biotin levels to the 
point that would cause interference with immunoassays 
or that there is any effect on pathophysiology of diseases. 
While some practitioners are privy to the possibility of 
erroneous low laboratory test results secondary to high 
dose biotin supplementation, it should be evident that 
further education for patients in regards biased immuno-
assay results should take place to ensure prompt diag-
nosis and treatment of serious health conditions (Bowen 
2017). Our goal is to educate the medical commu-
nity about the importance of documenting and reporting 
supplement use of patients to correlate with clinical pres-
entation in the event of suspected lab error secondary to 
biotin interference.  
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