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Learning objectives
\

Provide an overview of analytical interferences in
laboratory assays.

Describe potential interference caused by

megadose biotin and vitamin C supplementation.

Discuss strategies to detect and mitigate such
interferences.




What is analytical inferference?

ﬁ cause of medicallh Physiologically

significant difference oceurring
substance

INn the test result due
to the effect of
another component

or property of the Substance
originating outside

Qample % the body

CLSI EPO7-ED3:2018 Interference Testing in Clinical Chemistry, 3@ Edition




Why inferferences are a concern?

The magnitude +
and direction of

error due to an
iInterference can
iInfluence -
medical
decisions




What are some common interferences?

Substances produced in Compounds introduced Endogenous substances
pathological conditions during patient treatment present in large quantities

Contaminants inadvertently
Introduced during specimen The specimen matrix itself
handling

Substances ingested by the
patient

CLSI EPO7-ED3:2018 Interference Testing in Clinical Chemistry, 3@ Edition




Types of dietary supplements

,
|  \/Itamins
B Minerals

* Energy drinks

» Turmeric

» Blueberry extract
» Ashwagandha

Complex <




Dietary supplements
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https://www.healthcarepackaging.com/markets/neutraceuticals-functional/article/13296428/the-global-market-for-nutraceuticals-set-for-robust-growth
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Biotin (vitamin B/)

functions of biotin

helps our bodies helps our bodies
convert nutrients make fatty acids
into energy & glucose

https://www.eufic.org/en/vitamins-and-minerals

 Dally recommended intake: up to
30 ug

» High-dose (up to 100 mg) biotin
supplements available over the
counter

« Supplementation for medical
necessity:
» Blotinidase and carboxylase

deficiencies, and peripheral
neuropathy

» No evidence for hair and nall
health improvement in non-
deficient individuals

https://ods.od.nih.gov/factsheets/Biotin-Consumer/



ow does biotin interfere with lab assays?

e o\ b 232

Biotin . \‘—/ AN ZAN AN

Non-competitive @ . & & & &
Immunoassay ~ " " " " LT T T T T T T TPLL sollys = SRS SRR SR

Supplemented ‘ \_\ . /

&

Biotin @ ? \\:rj ‘~‘ i
. Vo
® A

Bowen et al, Clin. Biochem (2019)




ow does biotin interfere with lab assays?
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Which assays could be affected by biotin
overdose?

Troponin |

FSH

N ([
J

Total T4
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N ([
J

CA 19-9

Li D, Ferguson A, Cervinski MA, Lynch KL, Kyle PB. AACC guidance document on biotin interference in laboratory tests




Ascorbic acid (Vitamin C)

functions of vitamin C

helps our helps our bodies
bodies convert fats make collagen
into energy protects our cells

against damage from
free radicals

4

supports our
immune function

keeps the healthy
function of our brain
& nervous system

https://www.eufic.org/en/vitamins-and-minerals

Daily recommended intake: up to
120 mg

High-dose (up to 1000 mg)
supplements available over the
counter

Supplementation for medical
necessity:

» Cancer
» Sepsis
» BUurns

Limited evidence to suggest
lower risk of developing
cataracts

https://ods.od.nih.gov/factsheets/Biotin-Consumer/
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Case study — suspiciously low lipid values in a
serum specimen

« A 58-year-old female from a

wellness clinic had a lipid panel .

ordered. Triglycerides 0 ﬂeﬂi mg/dL or
» Other CVD risk assessment tests  Totgl 8 199 mg/dL or
were also ordered. Cholesterol less
- Testing was performed on a ADLC 80 | 40mg/dl orless
Roche Cobas ¢502 platform. LDL-Ceaic n/a |129 mg/dL or
€SS
« Results were flagged and sent DL-Cy . Ll 129 ma/dL or

for medical director review. less

Pandya et al, Clin Biochem (2021)




Trinder-lbased assays: triglycerides

Triglycerides
L |pase
v L» Glycerol + FFAS
Glycerokinase
ATPL» Glycerophosphate + ADP
Glycerophasphate |
oxidase ~ Dihydroxyacetone

-0, —

PefOX/O’asel Quinoneimine dye
(Amax~500 nm) |||




The usual suspects

Contents lists available at ScienceDirect

Clinical Biochemistry

journal homepage: www.elsevier.com/locate/clinbiochem

/
O NH
N-acetylcysteine interference of Trinder-based assays H O

Jonathan R. Genzen *P*, Joshua J. Hunsaker 2, Louis S. Nelson €, Brett A. Faine ¢, Matthew D. Krasowski €

* ARUP Institute for Clinical and Experimental Pathology, Salt Lake City, UT, 500 Chipeta Way, Salt Lake City, UT 84108, USA

b Department of Pathology, University of Utah, Salt lake Gity, UT, 500 Chipeta Way, Salt Lake Gity, UT 84108, USA O S H
© Department of Pathology, University of lowa Hospitals and Clinics, lowa Gity, IA, 200 Hawkins Drive, lowa City, IA 52242, USA

d Department of Emergency Medicine, University of lowa Hospitals and Clinics, lowa City, IA, 200 Hawkins Drive, lowa City, 1A 52242, USA

But the patient is from a wellness clinic not ED

https://en.wikipedia.org/wiki/Acetylcysteine
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Detection of vitamin C in the patient’s
specimen

x 10° Vitamin C quantitation by HPLC
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Dose-dependent effect of viramin C on lipid
AssAys
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Why are these results concerning”?

While a drastic
change may be
obvious, changes
that bring analyte
values from
abnormal to
normal may go
unnoticed




Is This an isolated case”?

175 (0.61%) specimens
)

10,000 | 20,000 | 30,000

Vitamin C (umol/L)

N= 28611

Courtesy: ABC Lab, ARUP




Which assays might be affected by
vitamin C overdose”

Enzymatic

Lipid panel Uric acic creatinine

Potentiometric
assays for
electrolytes

Urine dipstick Point of care
tests glucometers




Intferference in point of care glucometers

Unintended Consequence of High-Dose Vitamin C
Therapy for an Oncology Patient: Evaluation of
Ascorbic Acid Interference With Three Hospital-Use
Glucose Meters

Brooke M Katzman ', Brandon R Kelley ', Gayle R Deobald ', Nikki K Myhre ', Sean A Agger 2,
Brad S Karon '

8 Unlicensed Published by De Gruyter November 19, 2020
Significant interference on specific point-of-care glucose

measurements due to high dose of intravenous vitamin C
therapy in critically ill patients

Daan ten Berge, Wim Muller, Albertus Beishuizen, Alexander Daniel Cornet, Robbert Slingerland and Johannes Krabbe [

From the journal Clinical Chemistry and Laboratory Medicine (CCLM)

https://doi.org/10.1515/cclm-2020-1445 . o o o
Delayed Diagnosis of Severe Hypoglycemia in a

Septic Patient With Chronic Renal Failure

Daan Ten Berge ! , Fokko Manning #, Vera Silderhuis *, Saskia Deijns ° , Marie-Jose Pouwels ° , Hans Krabbe
I, 4 Albertus Beishuizen “

1. Department of Clinical Chemistry and Laboratory Medicine, Medisch Spectrum Twente, Enschede, NLD 2. Intensive
Care Center, Medisch Spectrum Twente, Enschede, NLD 3. Department of Internal Medicine, Medisch Spectrum
Twente, Enschede, NLD 4. Department of Clinical Chemistry and Laboratory Medicine, Medlon BV, Enschede, NLD
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What are the signs of assay interference?

* Delta flags without obvious clinical or technical explanation
« Non-physiological results (e.g., negative values)
« Non-linear dilutions

* Clinician inquiries




Approaches for preventing and
mitigating interferences

Pre-collection questionnaires

Clinician and patient education

Chartable notes

Recollection

Serial dilution

Different platform




Detecting and mitigating biotin

Patient specimen
containing both R1 only buffer left R2: Ruthenylated

iNntferference I koo |

.@

first incubation: 9 min

I
! | L s ~
T
RENE
. 1 I,.._, |
. B
> € - -
-
$< < < <
* ‘ - r;\]gs/mr M R1 . streptavidin coated magnetic beads
\_ = - premixed with biotinylated capturing antibody

1 second incubation: 9 min

magnetically captured beads for
electrochemiluminescence detection

Pre-conjugation strategies

https://www.veravas.com/sample-interference Yang and Wiencek, Clin Chim Acta (2020)

Biotin detection Biotin pre-capture
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Vitamin C detfection using test strips

0 EZ:
l 50 nglLV
- \ . 100
Acido 50 500
ascorbico . il
| 50—2000 mg/L

Vitamina C
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000 'S 1 X
5000 B -

Vitamin C umol/L
-

Vitamin C-spiked serum




Could patient specimens be fested by this
method?

Vitamin C detection using
Quantofix test strips

No Vit C ctr

Vit C spiked— pos ctr .

Patient sample -

- 8 8 8 8
"""" ..l.ll.ll

P at i e nt S p eC i m e n Pandya et al, Clin Biochem (2021)




Enzyme pre-freatment to neutralize vitamin C

OH OH OH
0 0o ascorbate oxidase O. 0o O. o
HO +0, > HO > HO
‘0 OH 0 o o 0
(Aftcort.)at:) Ascorbyl radical Dehydroascorbate
vitamin

\ |
. |
Active lnactive

Chen et al, J. Mat. Chem. (2016)




Effect of ascorbate oxidase treatment
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Vitamin C and/or AO-spiked serum




Detecting and eliminatfing vitamin C
iINnferference in a patient sample

Vitamin C inactivation Total
using ascorbic oxidase Cholestero Triglyceride LDL-Cp oy HDL-C
) 200+ I 2507 g 150 40+
c No Vit C ctr |
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Pandya et al, Clin Biochem (2021)




Key tfakeaways

* Interferences in laboratory assays can
affect medical decision making.

 Certain dietary supplements may affect
lab assays.

 High-dose biotin can affect
Immunoassays dependent on
streptavidin-biotin interaction.

« Vitamin C due to its strong reducing
potential may impact a variety of
chemistry and POC assays.

| aboratorians need to be aware of
hallmark signs of assay interference.

Clinician-laboratorian communication
may reduce patient impact due to assay
interference.

Not all interferences are possible to
detect.

Patients may need to be asked “Are you
taking any health supplements?”




PiABORATORIES é H EA LT H

UNIVERSITY OF UTAH

ARUP is a nonprofit enterprise of the University of Utah and its Department of Pathology.

© 2021 ARUP LABORATORIES



	Slide 1: Interference by Dietary Supplements in Lab Assays
	Slide 2: Disclosures
	Slide 3: Learning objectives
	Slide 4: What is analytical interference?
	Slide 5: Why interferences are a concern?
	Slide 6: What are some common interferences?
	Slide 7: Types of dietary supplements
	Slide 8: Dietary supplements 
	Slide 9: Biotin (vitamin B7)
	Slide 10: How does biotin interfere with lab assays?
	Slide 11: How does biotin interfere with lab assays?
	Slide 12: Which assays could be affected by biotin overdose?
	Slide 13
	Slide 14: Case study  suspiciously low lipid values in a serum specimen
	Slide 15: Trinder-based assays: triglycerides
	Slide 16: The usual suspects
	Slide 17: Detection of vitamin C in the patient’s specimen
	Slide 18: Dose-dependent effect of vitamin C on lipid assays
	Slide 19: Why are these results concerning?
	Slide 20: Is this an isolated case?
	Slide 21: Which assays might be affected by vitamin C overdose?
	Slide 22: Interference in point of care glucometers
	Slide 23: What are the signs of assay interference?
	Slide 24: Approaches for preventing and mitigating interferences
	Slide 25: Detecting and mitigating biotin interference
	Slide 26: Vitamin C detection using test strips
	Slide 27: Could patient specimens be tested by this method?
	Slide 28: Enzyme pre-treatment to neutralize vitamin C
	Slide 29: Effect of ascorbate oxidase treatment
	Slide 30: Detecting and eliminating vitamin C interference in a patient sample
	Slide 31: Key takeaways
	Slide 32

