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Effects of Anti-thyroglobulin Antibody on the Measurement of
Thyroglobulin : Differences Between Immunoradiometric Assay Kits

Byeong-Cheol Ahn, M.D,, Ji-Hyeong Seo, M.D., Jin-Ho Bae, MD., Shin Young Jeong, MD.,,
Jeongsoo Yoo, PhD, Jin-Hyang Jung, MD Ho-Yong Park, MD., Jung-Cuk Kim, MD.",
Sung-Woo Ha, MD Jin Ho Sohn, MD In Kyu Lee, MD,, Jaetae Lee, MD.,,

June Sik Park, MD Bo-Wan Kim, MD Kyu-Bo Lee, MD.

Department of Nuclear Medicine, Internal Medicine', General Surgery and Otolaryngology”, School of Medicine,
Kyungpook National Unversity, Daegu, Korea

Purpose: Thyroglobulin (Tg) is a valuable and sensitive tool as a marker for diagnosis and follow-up for several
thyroid disorders, especially, in the follow-up of patients with differentiated thyroid cancer (DTC). Often, clinical
decisions rely entirely on the serum Tg concentration. But the Tg assay is one of the most challenging laboratory
measurements to perform accurately owing to antithyroglobulin antibody (Anti-Tg). In this study, we have
compared the degree of Anti-Tg effects on the measurement of Tg between availale Tg measuring kits. Materials
and Methods: Measurement of Tg levels for standard Tg solution was performed with two different kits
commercially available (A/B kits) using immunoradiometric assay technique either with absence or presence of
three different concentrations of Anti-Tg. Measurement of Tg for patient’s serum was also performed with the
same kits. Patient’s serum samples were prepared with mixtures of a serum containing high Tg levels and a serum
containg high Anti-Tg concentrations. Results: In the measurements of standard Tg solution, presence of Anti-Tg
resulted in falsely lower Tg level by both A and B kits. Degree of Tg underestimation by A kit was more
prominent than B kit. The degree of underestimation by B kit was trivial therefore clinically insignificant, but
statistically significant. Addition of Anti-Tg to patient serum resulted in falsely lower Tg levels with only A kit.
Conclusion: Tg level could be underestimated in the presence of anti-Tg. Anti-Tg effect on Tg measurement was
variable according to assay kit used. Therefore, accuracy test must be performed for individual Tg-assay kit{Korean
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otedA 9| Thyroglobulin =& FIEQ 12 & Thyroglobulin 5412l Bgt 40

Table 1. Patients serums used to assess effect of Anti-Tg on measurement of Tg using test kits

Measured Tg (ng/ml)

Measured Anti-Tg(U/ml)

By A kit By B kit
157.6 182.9 216
Serums with high Tg 4165 300.2 34.4
Serums with high Anti-Tg 0.1} a1l 137.7
01] 01] 779.4

Tg: thyroglobulin, Anti-Tg: anfithyroglobulin anfibody, Anti-Tg was measured by Tg antibody coated tube assay kit(RSR limited Co, UK)
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Table 2. Measured Tg levels under Several concentrations of Anti-Tg with standard Tg solution

A kit B kit
Tg Concentration of Standard Solution 235 62.5 25 50
Anti-Tg () 245411 66.9+57 267+02 51.9+0.8
Anti-Tg 25u/ml 11.8+04 36.3+2.2 26.0+0.2 60.741.0
Anti-Tg 50U/ml 7.7+0.1 237407 25011 297412
Anti-Tg 100U/ml 45+04 140£10 244408 48.440.8
o by ANOVA fest 0.000 0.000 0.020 0.040
conc. : concentration, Unit of Tg: ng/ml.
Tg(-): Measured Tg conc. under absence of Anti-Tg.
Anti-Tg 25u/ml: Measured Tg conc. under 25U/mi of Anti-Tg.
Anti-Tg 50u/ml: Measured Tg conc. under 50U/mi of Anti-Tg.
Anti-Tg 100u/ml: Measured Tg conc. under 100U/ml of Anti-Tg.
Table 3. Measured Tg levels under two concentrations of Anti-Tg with patient’s serums

A kit B kit

Predicted Tg conc. (hg/mi) 782 208.3 915 180.1
Anti-Tg 68.9U/ml 60.2 162.0 88.9 177.1
Anti-Tg 389.7U/mi 26,5 67.3 942 142.3
Unit of Tg: ng/mi, Unit of Anti-Tg: U/ml.
Anti-Tg 68.9U/ml: Measured Tg conc. under 68.9U/ml of Anti-Tg.
Anti-Tg 389.7u/ml: Measured Tg conc. under 389.7U/ml of Anti-Tg.
36.3+2.2, 23.7+0.7, % 140%1.0 ng/mlZ A3} B 7 A o] Frrt SUHEl wet Tg ol vddo s vA =
E9 A% & Tg TA g3 Tg FAwA 5ATAQ 2ol AHE P FFHA LhrH(Table 3).
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24.4%08 ng/ml 2 Z3 %0}, 3 Tg A7t 9AY & Tg &
A9 F=7F 50 U/mist 100 U/ml Q1 A$o Tg ZA 3ol
0~68% AEY Aolure HYh w3 Tg %7t 500
ng/ml ¢ BF EFEHE 77 519+08, 50.7+10, 497+
12, 2 484108 ng/mlE A=} & Tg A7} QAU 8
Tg FAY =7+ 50 U/migh 100 U/ml 91 Ao Tg &

A3kl 0.6~38% HE9] Apo] Hrell Hojx| QFkTH Table 2).

2. Tg%t 3 Tg A =7t =

4% Tg §4

A JIEE o] &3l 8z AL T AAE A
AL, &, Tg 357 =4 & 849 €3(Tg 157.6 ng/ml
9 & Tg 84 21.1 U/ml, Tg 4165 ng/m! 2 3 Tg 3
344 U/mD) 3 & Tg &AI7F 4 U2 &2HTg 0.1 | ng/ml
2 3 Tg 3hA 137.7 U/ml, Tg 01 | ng/ml 2 3 Tg 34
7794 U/mD Y 84S 1:19 ¥EE £ 5YF A4
WO E Tg AAG 23, 3 Tg A7 A7H2 A% Teg 5%
7t @A SF"AeH, § Tg dA9 557 5EFE Tg
4 Fol ¥ ¥A SAHAL B Y1EE ol&sted 593
AAE Al S A, A FIER AR A3kt g, 8 Tg

254

K
[

F714Q 9 Teg 34 A Y 8] &A1 g o)
3§ FAAAMOE 1 2oL 2 93" A Tg
Z4E A% /A HYFAAPICEE WA S A radio-
immunoassay: RIA), &4
osorbent assay: ELISA), WAMA =4
omefric assay: IRMA), W33 34N immunochemil-
uminescence assay: ICMA)7F 913, @ akd] £ o]%3)
AE olgste] A & = dom, ol & FAALYH 7hEH o]
234 & o] 43 RIA, IRMA 2 ICMAZ} vlZa A&3 4
Ao 14 B on, dxoAs IRMAE o83 A
Aol 7bg de) ojgsx gt

Tg S3HY 4843 4L WA= AREE E—i—%‘?ﬂ
o] RAGEH, AMEEHE & Tg A8 Solx Aol
4 (assay-dependent) 2215, o1FUAs] A (heter-
ophile antibody), FHAXNREA, 8% 3 Tg &A 9 24 5
ZAX}9) 4 (assay-independent) £.910) 9tk 1 7180 &

g A9 EA7F Tg Artd LFE do7E 714 B
290z A Y™ g Tg FAE Tg A Tedl 7l
g ¥3o] go7 93t RMA AAM A9 84 Tg ghol
HaH7HEY, RIA AAR o= 2839 Eewdd w

HA A A enzyme-linked  immun-
Wy AH(immunoradi-



OHA Q9 Thyroglobulin =& 7IE0 T2 &

Hn Fe A #HE 5 Yoy 2ud 8 99 2 Tg
24 129 AW el & Tg A9 5, Solx
% Teg#ol st vl 5o we Tg 39 Agvo] o3
L UXE AR wEyy Jol¥

Ao ZAGE F Tg IAE Tgd AFetd Tg 24
A BIRGH O E B Z2AHE @S Aoy, A
AREEE ) =7} o) g-ah= A A7) (epitope) 7t 8 Tg A
7h Wheehe B9 AR7) 9 WA A Tl wal JFY T}
geba 4 kY B Aot @M b de o]y
Qi WARAASH S o] 88 Tg 24 7ES ALLs1Y T}
F FEo I Tg A2 BANMY 7} AX B 3
< ojr gt}

of AAHE AdSE A3 3 Tg FAE EFS 49 Tg
kel %946}7%1 SA YeR, Tg 3ol
=725 U/mlE EAste 49, & Tg g7t
e 16}1 49 Tg el 50% o4 Aa=Egoen,
TEE %7P Al whe} Tg grol TS WA
= HERAATE Tgsh & Tg FA9 w27t 22 dxe &
=3 N3 ARANME 8 Tg A7} EA) st
2 9A A=A
”Z_Q.Oﬂjr,], ’5’]— Tg ﬁg—iﬂ J\T_I,.__i_
AME Al & A & Tg FAZF £
Yol & Tg Ao & ZA4¥ Tg gl
W, & Tg Ao o8] Tg ghol YEH
ol ofye}, Tg #ol AR Z4 50
Ve T g T Afo] Amrl o &R 3 68% Aol A
=8 Yehith Tgst & Tg 349 ¥E7) 28§39
g 3t AYPE AA L 8 Tg A7t Tg 3 &3
Aol FxHATE dep A gdto, & Tg A4 9
g LA EE T Aol A FIEE o) 83 HAtY AS R
wtoH(Table 2).

v
oXl
)
rr
i)
i)

=

b Thyroglobulin IS 8 X10)

Aol M deell A e ol R HE £ R Tg 54
71EE ol&dtal, & Tg A EA7F Tg A v &
FFol Tg 53 71EY F7 wet ou g 2ol 7} e A
£ Gor 23 Tg 54 1B Tl wet & Tg 3 9
RS A7) v Aol iy ddd dde 9%
& A A JAY A7 & 5 dEE € F AN
o}

H A 5

o)de] AHE ol G Tg A9 EAL
23 93 Tg ?ﬁ A FAHE Yo ;}2“4

1E°ﬂ “Jrﬁ} ’2}013}7ﬂ UrE‘r

QL
—)
oQ
0%
e 2
o
e
034,
o
% _\H

FO
Q2

Agke] eyl
%ﬂf‘é}—% 3L glom, %ﬁ}ﬁ%é o Bl A A
EAAY R o
Ry o o

r d)
bl
2,
N
A
o
r1r o{x
r9~'

0%
>
N
4
ol
>
52
o |0 o2 L
1 o
o2 ek
ot
rg
2
do,
e
3
_VE:&
2,
2
O
)
PE
re

I oX,
e
E;
32
=
izt F[-E
r
By
zi

2B IIE B AZSAA AR 23
A2 AR BATH BAL ANOVA test & o]
stalvh. A#: Tgeh & Tg 34 £284S 24 NgE
olgg A A F kA AE B

S A% Tg gto] S1a7] WA 2AEQ TG A 7]
£2 029 29 1 A%s} AAGYCH, B ES o8 d
A% QHo euv) 98 AEE vokall Bajel @
2E 0|29 AANAE A TN Tg EAgH0] B4
Aee AnE Uit AE: 3 Tg 349 2= @
WA SRS ol WA Tg ZYA HaHE 20
2 5lom), 1 ARE RS TeEA 7E6) B} Aol
VENES & 4 o)t I8 EE Tg 24 A 8 Tg 849 &



Byeong-Cheol Ahn, et al. Effects of Anti-thyroglobulin Antibody on the Measurement of Thyroglobulin « Difference Between two Immunoradiometric Assay Kits

Qo) % Besn, 3 Tg FAE 7H) AN Tg 34
Ag AN A% ANT FoA7t BRuS A4

References

1. Wilson R, McKillop JH, Jenkins C, Beastall GH, Thomson JA.
Serum Thyroglobulin Kits measurement and clinical vse. Anr Clin
Biochem 1989;26:401-6.

2. Medeiros-Neto G, Targovinik HM, Vassart G. Defective thyroglo-
bulin synthesis and secretion causing goiter and hypothyroidism.
Endocr Rev 1993;14:165-83.

3. Torrens JI, Burch HB. Serum thyroglobulin measurement. Utility in
clinical practice. Endocrinol Metab Clin North Am 2001;30:
429-67.

4. Feldt-Rasmussen U, Hegedus L, Perrild H, Rasmussen N, Hansen
JM. Relationship between serum thyroglobulin, thyroid volume and
serum TSH in healthy non-goitrous subjects and the relationship to
seasonal variations in iodine intake. Thyroidology 1989;1:115-8.

5. Brown TR, Zhao G, Palmer KC, Sundick RS. Thyroid injury,
autoantigen availability, and the initiation of autoimmune thyroiditis.
Autoimmunity 1998;27:1-12.

6. Park. Y J. The measurement of serum thyroglobulin levels. J
Korean Society Endocrinol 2004;19:120-6.

7. Schlumberger MJ. Diagnostic follow-up of well-differentiated
thyroid carcinoma: historical perspective and current status. J
Endocrinol Invest 1999;22:3-7.

8. McDougall IR. Management of thyroglobulin positive/whole-body
scan negative: is Tg positive/ml therapy useful? J Endocrinol
Invest 2001;24:194-8.

9. Ferrari L, Biancolini D, Seregni E, Aliberti G, Martinetti A, Villano
C et al. Critical aspects of immunoradiometric thyroglobulin assays.
Tumori 2003;89:537-9,

256

10. Kinder BK. Well differentiated thyroid cancer. Curr Opin Oncol
2003;15:71-7.

11. Ahn BC, Bae JH, Jeong SY, Park HY, Kim JK, Ha SW et al
Inflyence of anti-thyroglobulin antibody on the measurement of
thyroglobulin using the immunoradiometric assay. J Korean Society
Endocrinol 2004;19:42-7.

12. Spencer CA, Takeuchi M, Kazarosyan M. Current status and
performance goals for serum thyroglobulin assays. Clin Chem
1996;42:164-73.

13. Spencer CA, Takeuchi M, Kazarosyan M, Wang CC, Guttler RB,
Singer PA et al. Serum thyroglobulin autoantibodies: prevalence,
influence on serum thyroglobulin measurement, and prognostic
significance in patients with differentiated thyroid carcinoma. J Clin
Endocrinol Metab 1998;83:1121-7.

14. Weightman DR, Mallick UK, Fenwick JD, Perros P. Discordant
serum thyroglobulin results generated by two classes of assay in
patients with thyroid carcinoma: correlation with clinical outcome
after 3 years of follow-up. Cancer 2003;98:41-7.

15. Mariotti S, Barbesino G, Caturegli P, Marino M, Manetti L, Pacini
F et al. Assay of thyroglobulin in serum with thyroglobulin
autoantibodies: an unobtainable goal? J Clin Endocrinol Metab
1995;80:468-42.

16. Chung JK, Park YJ, Kim TY, So Y, Kim SK, Park DJ et al
Clinical significance of elevated level of serum antithyroglobulin
antibody in patients with differentiated thyroid cancer after thyroid
ablation. Clin Endocrinel 2002;57:215-21.

17. Bourrel F, Hoff M, Regis H, Courriere P, Caron P.
Immunoradiometric assay of thyroglobulin in patients with
differentiated thyroid carcinomas: need for thyroglobulin recovery
tests. Clin Chem Lab Med 1998;36:725-30.

18. Rubello D, Casara D, Girelli ME, Piccolo M, Busnardo B. Clinical
meaning of circulating antithyroglobulin antibodies in differentiated
thyroid cancer: a prospective study. J Nucl Med 1992;33:1478-80.



