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Abstract

There are many factors that affect the performance of serum thyroglobulin (Tg)
measurement such as functional sensitivity, defined as the concentration that results in a 20%
coefficient of variation, interference from thyroglobulin autoantibodies (TgAb) and high
Tg level in which appropriate dilution is required. The protocol for serum thyroglobulin
measurement is needed for effective laboratory processing. Here, we evaluated functional
sensitivity of Tg, TgAb and thyroid stimulating hormone (TSH) according to the National
Academy of Biochemistry (NACB) using electrochemiluminescence immunoassay.
The functional sensitivity of Tg, TgAb and TSH were 0.11 ng/mL, 28.3 IU/mL and 0.014 pIU/mL,
respectively. We found 20.9 percent of the 1,426 cases were TgAb-positve when 30 IU/mL were
used as a cut-off level. There was a linearity of Tg level versus undiluted signal until the signal
reach at 5,079,926 relative light units (RLU) (l'2 = 0.98) for 343 records. In case of high Tg
level, we recommend 1:10 dilution for sample with undiluted signal below 5,000,000 RLU and
1:100 dilution for undiluted signal above 5,000,000 RLU. Although the Tg levels of
1:10 and 1:100 dilutions were significantly different (mean difference = 4.2%) in 45 samples
but the values were not exceeding the total allowable error (TEa of Tg = 21.9%). This study
proposed functional sensitivity and dilution protocol for serum thyroglobulin measurement
based on the laboratory performance which can be used as a guide or reference source for

laboratory services.
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sensitivity U831 TgAb “l,umﬁﬁmuﬂﬁjﬂwmﬁa
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y=10.229x004
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22
o \\ 20996
10 i

I

0.0 200 40.0 60.0 800 1000 1200 1400  160.0
Anti-Tg (1U/mL)

y=0.6298x08
r?=0.9909

0 0.01 0.02 0.03

Fig 1

TSH (lU/mL)

0.04 0.05 0.06

Precision profile of Tg, TgAb and TSH; (a) Precision profile of Tg represented in house

functional sensitivity of Tg at 0.11 ng/mL, (b) Precision profile of TgAb represented

in house functional sensitivity of TgAb at 28.3 IU/mL, (c) Precision profile of TSH

represented in house functional sensitivity of TSH at 0.014 plU/mL
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Table 2 Precision profile of the pooled serum of Tg, TgAb and TSH

Tg Il (ng/mL) TgAb (IU/mL) TSH (pIU/mL)

Mean Mean Mean

(n=24) SD CV (%) (n=24) SD CV (%) (n=24) SD CV (%)
Pool 1 0.06 0.02 271 20.5 5.3 25.8 0.011 0.003 26.1
Pool 2 0.11 0.02 18.3 30.1 5.8 19.2 0.015 0.003 18.2
Pool 3 0.24 0.04 14.8 43.0 6.3 14.7 0.024 | 0.003 12.6
Pool 4 0.41 0.06 13.5 60.9 6.3 10.3 0.028 | 0.003 10.9
Pool 5 0.65 0.08 12.0 81.0 7.3 9.1 0.038 | 0.003 9.0
Pool 6 0.79 0.09 11.3 117.8 7.8 6.6 0.050 | 0.004 7.5
Note TgAb < 40 IU/mL Tg < 2000 ng/mL -

Table 3 Prevalence of TgAb-positive patients using different cutoff level

Cutoff value Prevalence of TgAb-positive patients
Criteria
(IU/mL) (%) (n=1,426)
Lower limit of detection* > 10 80.3%
In house functional sensitivity > 30 20.9%
Reference range* > 115 10.7%

* Lower limit of detection and Reference range from Elecsys® Tg Il reagent leaflet

msﬁnmm%%u"lﬂinaagﬁuua: 5,079,926 RLU lagiien r* iy 0.98 wanai
undiluted signal 91171 343 518 Tagshmstiuiin - A1¥3uinlsnaeyduudsduamudiy undiluted

' 1 Ao a ' . = o o o ' A o v
anvszniaadininlsnasyauszning 0.04-  signal awdszAvdyanadandn ehveya
50,000 ng/mL ‘ldnsWuuy exponential @33l  undiluted signal NgevuINAIMINIHA .
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Fig 2 Log of undiluted signal versus log of Tg
concentration. Linear regression was
obtained until the undiluted signal
reaches at 5,079,926 RLU (n=274) from
all data (n=343).
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Fig 3 Tg values from 1:10 dilution versus 1:100
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Table 4 Indicators of the serum thyroglobulin measurement in cases without previous Tg value

using routine protocol versus improved protocol based on undiluted signal

Tg (ng/mL)
Indicators Conditions
< 500 500 - 5,000 5,000 - 50,000

Agreement Routine protocol 100 % 100 % 100 %
(TEa < 21.9 %) Improved protocol 100 % 100 % 100 %
Turnaround time Routine protocol 1.5 hrs 2 hrs 2.5 hrs
(TAT) Improved protocol 1.5 hrs 2 hrs 2 hrs

Cost per unit Routine protocol X 2X 3x

(times) Improved protocol X 2X 2x
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