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An Experimental Study on the Effect of Biotin on
Measurement of FT3, FT4 and TSH in Healthy
Adults
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Abstract

Inaccuracy of Streptavidin-base laboratory diagnostic tests may be associated
with ingestion of over-the-counter biotin. In the case of competitive immunoassays,
usually used for low molecular weight targets (such as T4, T3, and cortisol), biotin
interference causes a falsely high result. In immunometric (sandwich) assays such as
TSH, it gives a falsely low result. Our aim was to assess the effect of biotin consumption
with thyroid function test interference.

This Experimental Research study was done at Somdech Phranangchao Sirikit
Hospital (Chonburi, Thailand) from August 2023 through January 2024. The study
enrolled healthy volunteer aged 18 years or older without underlying disease. 25
participants were instructed to take 10 mg/d of biotin. Thyroid function tests were
measured at baseline, during biotin supplement and 7 days after withdrawal. The
primary outcome was percent change in mean FT3, FT4 and TSH. Laboratory results
were compared with baseline (day 0) measures on the 7th day of biotin treatment and
7 days after stopped biotin. The proportion of patients with biotin interference
(Beckman UniCel DxI 800 vs Roche Cobas Elecsys e801) were assessed as a key
secondary outcomes.

After biotin supplement, there was a significant increase in FT3 and FT4 in the
Beckman group (1.43 [95% CI 0.11, 2.75]; p=0.035),(0.55 [95% CI 0.16, 0.95]; p=0.008)
compared with baseline, which was returned to baseline at 7 day after biotin washout.
There was no difference in Roche. Hyperthyroid pattern from biotin interference
occurred in 6 of 25 patients (24%) in Beckman assays.

Biotin ingestion may alter some parameter in thyroid function test but does

not result in significant misinterpretation as thyrotoxicosis.

Keywords: Biotin, Biotin interference thyroid function test
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TSH 132+ 056 1.47+0.78 0.15 (-0.07, 0.37) 0.161 159+ 089  0.27(-0.05, 0.6) 0.097

*0 < .05



11

= ' a a o s o v o
M13199 3 AnadunisisunUassyivgailuulvsesd deusulsemuen waasulsenuen
wazvaaenentulofiu 7 Ju faewa3es Cobas Elecsys e801

Mean Mean Mean p- Mean Mean p-
Baseline After change value After change value
biotin (95%Cl) washout (95%Cl)
FT3 292 +0.33 294+ 0.35 0.02 (-0.09, 0.13) 0.704 296+ 04 0.04 (-0.08, 0.16) 0.484
FTa 136 +0.14 1.36 + 0.16 0 (-0.05, 0.04) 0.867 134+ 016 -0.03 (-0.07, 0.02) 0.212

TSH 1.39 +0.57 153+ 0.79 0.14 (-0.09, 0.37) 0.214 158 +0.78 0.19 (-0.1, 0.48) 0.181
*p < .05

An5197 4 WSsufsuaedsnisasunlasseaugasiuulnseen seminansad Beckman
Coulter DXI800 WaztA309 Cobas Elecsys e801

After Biotin After Washout
Coulter Cobas p-value Coulter Cobas p-value
DXI800 Elecsys €801 DXI800 Elecsys €801
Mean change Mean change Mean change Mean change

(95%CI) (95%CI) (95%CI) (95%CI)
FT3 143 (0.11,2.75)  0.02(-0.09, 0.13) 0.004 0.1(-0.1,0.3) 0.04 (-0.08, 0.16) <0.001
FT4 0.55 (0.16, 0.95) 0 (-0.05, 0.04) 0.671 0.01(-0.02, 0.05)  -0.03 (-0.07, 0.02) <0.001
TSH  0.15(-0.07,037)  0.14(-0.09, 0.37) 0.075 0.27 (-0.05, 0.6) 0.19 (-0.1, 0.48) 0.744

*5 < .05

a a a 1) & al a v
M1919N 5 LLZWNE‘ULL‘UUﬂ’ﬂiiNG]‘Uﬂ@%adigﬂuaaﬂmuiﬂ/liaEJGW]G]?TJR]WUIUMH’JR]EJ

sunuuaMaAnUnAvasszaugaslaulnsesd Interfere  Interfere
sUuuu  newfuuszmiuen  wideSudsEnmiuen VEVEREY by by Cobas
FT3 FT4 TSH FT3 FT4 TSH FT3 FT4 TSH Coulter
1 N N N T T L N N N 0/25 0/25
2 N N N T T N N N N 5/25 0/25
3 N N N N T N N N N 1/25 0/25
N158AUTIUNANTTIAY

AsEnwil 1un1sAneITenyiduiiawssuiisuaedevesseau FT3, FT4, TSH
ADULALTAITUUTENIUY Biotin 91nLAS 89 Beckman Coulter DXI800 wazLm3 84 Cobas
Elecsys €801 11LA303919 2 Judnanssnuwmilaunumsounned13iueg9ls #an15ns33910
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\A384 Beckman Coulter DXI800 wuin wdsutsgmuailulofiuunu 7 Ju seiudade FT3
uay FT4 fistusgnedifoddymisada dsanaviligingldsumsitadeindulsalnsesdidu
fiv wan1sidsuulatsedu FT3 way FTa lu dnuaedandnaenadastunisinuiluedia
Tnenuin Sevay 24 nupnuAnUnfvesnadonlnsesdludnvaey Discordant 3a19vile
funeldsunsidadeinduniog Resistance to Thyroid w3onga TSHoma 1 Tuvaizfinanis
757991309 Cobas Elecsys 801 wuin ndssuusznuenlulefuuiu 7 Su seduaads
FT3, FT4 way TSH lilunnsnsfuseduneuduenegiituddyniada

NAR32997nLA3 89 Cobas Elecsys e801 lunulnsasdidufivain n1ssuniudae
TuleAunufiemvesnuidds ilesanienasgiioves Roche Cobas Elecsys €801 leuziinin
Timsasaialudiedsiifilulefiu 11nn9n 1,200 ng/ml gululunnsmsa TSH, FTa, FT3 Tag
finsidusesululefu Tunszuaden awiluinannngavdsniniuuseniu Biotin 20 mg 7 1
Falug annsefivSinamududulunssuadennundsaarmanslads 355 ng/ml Tned half-
life 1 2 Flue war 1,160 ng/ml Tueanainsiilésu Single dose 300 me (muszyluenans
fifuthen Elecsys #ad@ Limitations)

Turausfinans1991n1e38e Beckman Coulter DxI800 nwulnsasdidufivainnnssuniu
aelulofunutisnvesIuide Lﬁaﬂmmaﬂmsﬂﬁa‘uaa Beckman Coulter DxI800 lgitkuz1i
Jmsasaatalusnegeiiiilulefiu winndn 10 ng/ml FulU e1areliiAn Significant (>10%)
Positive bias in FT3, FT4 (ag TSH 13Jﬁme%gﬂuwﬂaﬁﬁﬂm) dnrsnegeululafiu Tu
mudutuiwandefuagi e fidudmnueanndoussmng (§1dsmuszyluenans
fifuthen Access FT3/FT4 sada Limitations)

nsulanansalnsessinfinunivielifinUnfavduiuagasuni (Normal range)
vosusaziesnrUftinaduddey Jagtunuiunivessesluulnsessiuiuidond g
Felaifieunafionwe fudenilne fofumnldsiavaunifiunnsieiu oravilinansise
ponuILAnANAUle

Mneadderanuail uandliiriuinlulefudinasuniudenisnsianisosufoinis
Insesdass wan1ssuniudeldvaesuuuy uaznanissunauidnuldluiades Beckman
Coulter DXI800 TuwvauziildnuaruRnundlu Cobas Elecsys e801 mnasialnsoaslngld
\A3 84 Beckman Coulter DXI800 lunsdififuuszmululefiu fuflanudnduidemyanis
Sulsemunausgstoy 7 Ju

VOLEUDLUY

NAIIUIY WU N1ssuUseyululefurune 10 SadnSuseiu JNasunIunIsNTIa
"9 et uinisinsesanulalunies Beckman Coulter DXI800 Tuvaugiilainuminuinung
Ty Cobas Elecsys €801 nnnasialnsesnlagldias og Beckman Coulter DXI800 Tunsaif
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Suusgmululedu Safanududuidemyanissulsemuneussiades 7 Ju gaudsves
uAteil Ao mmaﬁmLﬁauﬁu’wmmmmsm"mﬁumﬁ%’muﬁwL%ﬂnﬂ%uﬁmﬁu%asaz 90 usilu
mAfeiideiaFes minmainneilinanmadondiosnier vnldanaisnniansa
Anseh 2 afrrtefiuanuindedovesdeyaliiuiniu fesindnuszms fe lifinismsa
seululeduluiden delausuuy mmihmsAnuiluguuuuiiemasn placebo Lledudui
wasumuiuAnenzlunguitldivelulefumingy wandoliifunansznuanlulefud
FaLau

LONE1591999

1. Hollowell J, Staehling NW, Flanders WD, Hannon WH, Gunter EW, Spencer CA, et al.
Serum TSH, T4, and thyroid antibodies in the United States population (1988 to
1994): National Health and Nutrition Examination Survey (NHANES IlI). J Clin
Endocrinol Metab 2002;87(2):489-99.

2. Aoki Y, Belin R, Clickner R, Jeffries R, Phillips L, Mahaffey K. Serum TSH and Total T4
in the United States population and their association with participant
characteristics: national health and nutrition examination survey (NHANES 1999-
2002). Thyroid 2007;17(12):1211-23.

3. Konrady A. T3-thyrotoxicosis: incidence, significance and correlation with iodine
intake. Orv Hetil 2000;141(7):337-40.

4. Soldin O, Goughenour B, Gilbert S, Landy H, Soldin S. Thyroid hormone levels
associated with active and passive cigarette smoking. Thyroid 2009;19(8):817-23.

5. Soldin O. Thyroid function testing in pregnancy and thyroid disease. Ther Drug
Monit 2006;28(1):8-11.

6. Li D, Radulescu A, Shrestha R, Root M, Karger A, Killeen A, et al. Association of
biotin ingestion with performance of hormone and nonhormone assays in healthy
adults. JAMA 2017;318(12):1150-60.

7. McBride M, Dasgupta A. Significant interference of biotin in thyroid function tests
using Beckman analyzer: how to identify such interferences? Ann Clin Lab Sci 2023
;53(1):130-3.

8. Ahu Paketci, Kése E, Calan OG, Acar S, Teke P, Demirci F, et al. Serum Level of
Biotin Rather than the Daily Dosage Is the Main Determinant of Interference on
Thyroid Function Assays. Horm Res Paediatr 13 January 2019;92(2):92-8.



