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Spurious parathyroid
hormone (PTH) elevation
caused by macro-PTH
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Case overview
Follow-up

A 42-year-old woman known for chronic autoimmune hepatitis referred to the endocrinologist
for a persistant parathyroid hormone (PTH) elevation :

Rororence : — no sign or symptom suggestive of

units SRR LR R hyperparathyroidism such as prior
bone fracture or bone pain, urinary
lithiasis, or pancreatitis

interval

Renal function and
electrolytes

. 0.60-1.30 mg/dL 0.76 0.75 0.74

ngegt'E”Flln e'g';ARS > 60 mL/min/1.73m? 98 99 100
Total calci 2.15 - 2.50 mmol/L 2.23 2.33 2.25 o

ota’ careiim 0.81-145 mmol/L 0.97 0.97 108 — normal MIBI Tc99m scintigraphy
Phosphate

Bone metabolism

2nd generation assay PTH 15-65 pg/mL 498 389 501 . .
25-hydroxy-vitamin D - ng/mL 22 24 31 — no lmprovem.ent desp|t_e trgatment
1,25-hydroxy-vitamin D 19.9-79.3 pg/mL 59.4 328 with oral calcium and vitamin D
Bone ALP 3-19° ng/mL 14.2 13.4

B crosslaps 150 — 4502 pg/mL 388 391

. . o
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Investigations for analytical

interference
Heterophile Blocking Tube® and VeraPrep®

VeraPrep®

— heterophile antibodies and human anti-animal
antibodies (HAAA) are the first cause of PTH
assay interference,” accounting for 40% of all

spurious PTH results in one series? Initial PTH value (pg/mL) 386 501
. . . PTH value followin
— in our case, Heterophile Blocking Tube® and e T (pg/mL)g 390 470
VeraPrep® failed to reveal heterophile
antibodies, HAAA or anti-streptavidin
Percentage of initial value (%) 101 94

antibodies

» Heterophile antibodies or HAAA interferences unlikely

1. McCarroll K, Fitzpatrick D, McCormack M, Abdelfadil S, Crowley V, Lannon R, et al. Falsely elevated parathyroid hormone in a patient with

osteoporosis: a case report and review. Osteoporos Int. 2023;35:737-40.

2. Cavalier E, Carlisi A, Chapelle JP Delanaye P False positive PTH results: An easy strategy to test and detect analytical interferences in routine Merbre du réseau, Huni 3
practice. Clin Chim Acta. 2008;387:150-2.
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Investigations for analytical

interference
Serial dilution

No significant deviation from linearity.

Method Comparison

PTH (pg/mlL) Reference interval (pg/mL)

Roche Cobas 501 15-65

(2nd generation assay)

DiaSorin Liaison XL 345 46-384

(2nd generation assay)

Ortho Clinical Diagnostics Vitros 1115 7.5-535

(2nd generation assay)

Roche Cobas 186 149 -56.9

(3 generation assay)

» PTH elevation multiple times the URL across all tested platforms
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Investigations for analytical

interference
Polyethylene glycol precipitation

Dilution 1:1 with Centrifugation 5
25% PEG6000 min at 10,0009

1. Fahie-Wilson M, Smith TP. Determination of prolactin: the macroprolactin problem. Best Pract Res Clin Endocrinol Metabol 2013;27:725-42.
2. Wauthier L, Plebani M, Favresse J. Interferences in immunoassays: Review and practical algorithm. Clin Chem Lab Med. 2022 May 1;60(6):808-20.
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PEG traps water molecule, thus
reduces protein solubility!

l

Less soluble, HMW complexes
precipitate first

|

Complexes formed by

antibodies are removed?
(autoantibodies, paraproteins, heterophile Ab,
HAAA, anti-Ru Ab, anti-streptavidin Ab)

|

PTH is tested on supernatant : a lower-
than-expected result is in favor of such
interference but does not reveal the
true PTH value
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Investigations for analytical

interference
Polyethylene glycol precipitation

22 pg/mL
— — or
4% of initial value
(Roche 2M generation PTH assay)
Dilution 1:1 with Centrifugation 5 PTH testing on
25% PEG6000 min at 10,0009 supernatant
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Investigations for analytical SAINT_LNC

interference
Polyethylene glycol precipitation

22 pg/mL

o or

4% of initial value
(Roche 2M generation PTH assay)

Repeat on
32 samples
with normal
PTH values

Dilution 1:1 with Centrifugation 5 PTH testing on
25% PEG6000 min at 10,0009 supernatant

o
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Investigations for analytical = Al

interference
Polyethylene glycol precipitation

110 L
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S B0 e — » Mmean percentage of initial value for ‘reference’ subjects :
£ 78.5% [69.0% — 86.0%]
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Investigations for analytical

interference

&

Method Dilution test PEG Blocking Streptavidin
comparison precipitation agents beads
Heterophilic antibodies + + - @ =
Anti-animal antibodies - - + ® "
[ Auto-antibodies (macroform) +/- +/- + - = ]

Anti-ruthenium antibodies + + - -

Anti-streptavidin antibodies + + - = ©)

Biotin + -+ - > *
Cross-reactivity + - @ N =
Hook effect +/- + S - %
Paraprotein + + + - -

Wauthier L, Plebani M, Favresse J. Interferences in immunoassays: Review and practical algorithm. Clin Chem Lab Med. 2022 May 1,60(6):808-20
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Investigations for analytical C SAINT:LUC
interference

Size exclusion chromatography

1. The different fractions of the sample are separated through SEC

2. All obtained fractions are tested with Roche Cobas 2"® and 3™ generation PTH assays

200

—— PTH V2 STAT
PTH(1-84)
IgM Mix i

- == Protein Standard Biorad

180 -

“The patient’s sample may contain
p——— autoantibodies directed to PTH, leading to

PTH (ca. 8 kba) | a macromolecule consisting of cross-
l | linked autoantibodies (IgG) and PTH”

PTH / PTH 1-84 [pg/mL]

5 10 15 20
Elution [mL]
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Macro-PTH

(\ s
\

Factors pointing in the direction of a macro-
molecule

//" — isolated and persistent (although fluctuating)
elevation

— consistent elevation across several
immunoassay platforms

— elevation resistant to HBT® and VeraPrep®
treatments but resolved after PEG
precipitation

— autoimmune context ?

A rare interference
— Prodan et al, 2016’
— Cetani et al, 20232

v

1. Prodan P Nandoshvili E, Webster C, Shakher J. Asymptomatic elevated PTH level due to immunoassay interference resulting from Macro-
PTH: a case report. Endocr Abstr 2016,44CC4
2. Cetani F, Centoni R, Marcocci C. Macro-PTH, a rare cause of unexplained elevated serum PTH levels. J Endocrinol Invest 2023;46:1039-40.
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Macro-PTH

Patient 59-year-old man 56-year-old woman

Autoimmune disease Yes : psoriatic arthritis Perhaps : hypothyroidism
. "2nd and 39 generation assay” : Roche Cobas (G2) : T

SR | both T Abbott Architect (G2) : T

PTH values (pg/mL) 155 - 259 96 — 1844

Serial dilution Linear -

Heterophile antibodies

. "Was excluded” -
interference

PEG precipitation 8% of initial value “Nonlinearity on PEG dilution”
Size exclusion chromatography - .

1. Prodan P Nandoshvili E, Webster C, Shakher J. Asymptomatic elevated PTH level due to immunoassay interference resulting from Macro-
PTH: a case report. Endocr Abstr 2016,44CC4

2. Cetani F, Centoni R, Marcocci C. Macro-PTH, a rare cause of unexplained elevated serum PTH levels. J Endocrinol Invest 2023;46:1039-40.
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Take-home messages

—Unexpected or discordant result should alert to the possibility of
interference

ex: high PTH in the setting of normal Ca, P and eGFR

—Communication between clinicians and laboratory is key to ensure proper
diagnosis and avoid unnecessery investigations or treatments
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Thank you for

your attention
P
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Questions ? ‘




