CLiNicAL KIDNEY JOURNAL

C k . LI.EI
J OXFORD Qﬁmm cuRoPERN NEPHROLOGY

EXCEPTIONAL CASE

Clinical Kidney Journal, 2020, vol. 13, no. 4, 710-712

doi: 10.1093/ckj/sfz134
Advance Access Publication Date: 26 November 2019
Exceptional Case

Biotin supplement interference with immunoassays

for parathyroid hormone and 25-hydroxyvitamin D in

a patient with metabolic bone disease on maintenance

hemodialysis

Richard A. Plasse'?, Stephen W. Olson®?, Christina M. Yuan ® 2

and Robert Neel?

'Nephrology Service, Walter Reed National Military Medical Center, Bethesda, MD, USA and “Department of
Medicine, Uniformed Services University, Bethesda, MD, USA

Correspondence to: Robert Nee; E-mail: robert.nee.civ@mail.mil

ABSTRACT

Biotin (vitamin B7) is a dietary supplement that can lead to falsely abnormal endocrine function tests. The impact of biotin
on both 25-hydroxyvitamin D [25(0H)D] and intact parathyroid hormone (iPTH) have not been previously described in end-
stage renal disease (ESRD). A woman with ESRD on hemodialysis taking biotin 10 mg daily had a 25(0OH)D spike from 25 to
>100ng/mL and an iPTH decrease from 966 to 63 pg/mL. After discontinuation of biotin, her 25(0OH)D and iPTH returned to
baseline. Biotin can cause erroneous 25(0OH)D and iPTH results in ESRD that could adversely affect patient care.
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BACKGROUND

Biotin (vitamin B7) is a water-soluble vitamin found in multivi-
tamins and dietary supplements that are marketed for hair,
skin and nail growth. Over the last few years there has been in-
creasing awareness regarding the potential impact of biotin on
the validity of hormone immunoassays. The Food and Drug
Administration issued a safety communication that biotin can
cause falsely high or low test results, leading to misdiagnosis
and incorrect patient management [1]. Recommendations on
when labs should be drawn in relation to the consumption of bi-
otin in the end-stage renal disease (ESRD) patient population
are lacking, as current pharmacokinetic studies do not include
this population [2]. We present a case of erroneous 25-hydroxy-
vitamin D [25(0OH)D] and intact parathyroid hormone (iPTH)

results due to biotin interference in an ESRD patient on mainte-
nance dialysis.

CASE REPORT

A 58-year-old female with ESRD on maintenance hemodialysis
was being routinely managed for renal osteodystrophy when a
marked decrease in her serum iPTH from 966 to 63 pg/mL (refer-
ence range 15-65pg/mL) and a significant increase in her
25(0H)D level from 25 to >100 ng/mL (reference range 29-100 ng/
mL) was observed within a 6-month time period. Her alkaline
phosphatase was 148 U/L (reference range 35-104U/L). Her se-
rum calcium levels ranged from 7.9 to 8.9 mg/dL and phospho-
rous levels ranged from 3.7 to 5.4mg/dL. She was on a stable
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FIGURE 1: iPTH and 25(0OH)D levels by biotin use.

medical regimen that included calcium acetate 667 mg, three
tabs orally with meals, calcium carbonate 1000mg between
meals and calcitriol 0.5 ug on dialysis days and 0.25 ug on non-
dialysis days with no additional 25(0H)D supplementation
prescribed.

Given the concern for oversuppression of her iPTH and
risk for adynamic bone disease, combined with the discrep-
ancy in her unusually high 25(OH)D levels, a detailed review
of her use of over-the-counter (OTC) medications was con-
ducted. The patient reported taking OTC biotin supplement
10 mg daily, and recognition of its impact on endocrine func-
tion tests brought into question the validity of the reported
levels. A serum biotin level was noted to be elevated at
5.05ng/mL (reference range 0.05-0.83 ng/mL), although it was
drawn 1 week after discontinuation of the supplement. Our
center uses an immunoassay with a streptavidin-biotin de-
tection system (Roche Cobas 8000 immunoassay analyzer) for
both 25(0H)D and iPTH, with the manufacturer recommenda-
tion that patients have an 8-h biotin washout period before
blood samples are taken to prevent interference. No medica-
tion changes were made and 7 weeks after stopping biotin,
her iPTH level was found to be substantially higher (806 pg/
mlL) and 25(0OH)D was lower (16 ng/mL) compared with levels
while taking OTC biotin (see Figure 1).

DISCUSSION

This case highlights the need for increased awareness of bio-
tin as a potential source of falsely increased or decreased en-
docrine function tests in order to properly manage bone and
mineral disorders in the ESRD population. There are multiple
published reports on biotin interference of endocrine function
test immunoassays with streptavidin-biotin detection sys-
tems, leading to incorrect biochemical diagnoses [3]. Li et al.
[4] assessed the performance of biotinylated immunoassays
in six healthy adults taking biotin 10mg/day for 7days and
demonstrated assay interference [falsely high 25(0OH)D and
falsely low iPTH] in some but not all assays. Meany et al. [5]
reported a falsely low iPTH level in an ESRD patient treated
with biotin 10mg/day. To our knowledge, there are no

published reports on the effect of biotin supplements on both
25(0OH)D and iPTH assay results in ESRD.

In a pharmacokinetic study, Grimsey et al. [2] showed
in vitro that serum biotin levels <30ng/mL did not interfere
with immunoassays. For biotin regimens up to 1000 ug/day (as
found in daily multivitamins such as Nephrocaps, which con-
tain 150 ug), the serum levels fell below the threshold within
2h, suggesting minimal interference, if any, at these doses. At
higher biotin doses of 5000-10000 ug/day, the serum levels
were below this threshold after 8h of drug discontinuation,
supporting an 8-h washout period. However, patients with re-
nal insufficiency were not included in this study. Although our
patient was below the reported interference threshold, the
level was still 5 times our labs’ reference range after hemodial-
ysis and 1week after discontinuation. Therefore patients on
maintenance hemodialysis may need an extended washout
period for higher doses.

Our case illustrates the importance of inquiring about biotin
supplement use among ESRD patients and holding exogenous
biotin before performing 25(0H)D and iPTH immunoassays. The
popularity and increasing use of biotin as a supplement could
be a significant contributor to misdiagnosis and erroneous man-
agement of bone and mineral disorders in the ESRD population.
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