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Basic Evaluation of Analytical Performance and Clinical Utility of
Immunoradiometric TSH Assay

Kyo 11 Suh, M.D,, Bo Youn Cho, M.D., Hong Kyu Lee, M.D.
Chang-Soon Koh, M.D., Hun Ki Min, M.D. and Munho Lee, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University, Seoul, Korea

To assess the analytic performance of immunoradiometric TSH assay (IRMA TSH), assay preci-
sion determined by intra and interassay variance, assay accuracy determined by dilution and recovery
study, were evaluated by using two commercial kit (Abott® and Daichi®. Normal range of basal
serum TSH and TRH stimulated TSH increment were also determined in 234 healthy subjects (male
110, female 124; age 20~70) and 30 voluteers (male 10, female 20; age 21-26). In addition, basal TSH
levels of 70 patients with untreated hyperthyroidism, 50 untreated hypothyroidism, and 60 euthyroidis-
m were measured to assess the clinical utility of IRMA TSH.

The detection limit of IRMA TSH was 0.04 mU/l and 0.08 mU/I by Abott Kit and Daichi kit
respectively. Using Abott kit, intraassay variance were 2.0, 3.1 and 1.4% in mean TSH concentration
2.4, 31.6 and 98.2 mU/1 repectively and interassay variance were 2.0 and 3.2% in mean TSH concentra-
tion 2.3 and 31.3 mU/1. Mean recovery rate was 92.5% and dilution study showed nearly straight line.
When Daichi kit was used, intrasssay variance were 5.6, 5.2 and 6.2% in mean TSH concentration of
2.4, 31.6 and 98.2 mU/1 respectively and interassay variance were 7.1 and 7.4% in mean TSH of 2.3 and
31.3 mU/l. Mean recoveray rate was 89.9%. Normal range of basal TSH and TRH stimulated peak
TSH were 0.38-4.02 mU/1 and 2.85-30.8 mU/1 repectively (95% confidence interval, Abott kit used).
Sensitivity and specificity of basal TSH levels for diagnosing hypothyroidism as well as specificity
for diagnosing hyperthyroidism were 100% by using both kit. Sensitivity of basal TSH level for
diagnosing hyperthyroidism was 100% when TSH levels were measured by Abott kit while that was
80:9% when measured by Daichi kit.

These results suggest that IRMA TSH was very precise and accurate method and might be used as
a first line test in the evaluation of thyroid function.
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Method

1. Incuba*an

Rotate
% . 1 5-—30° Cc
Bspecific

anti-TSH
{monocional)

2, Incubation

Rotate
2 hr,
+ J\ 15— 30°C

TSH bound  Intact TSH SﬁECIfIC
to solid phase anti-T
via B-subunit (monclonal}

@

Fig. 1. Scheme of immunoradiometric TSH assay.

Table 1. Intra-and Interassay Variance of Immuno-
radiometric TSH Assay Determined by Abott
Kit
Intraassay variance Interassay variance
Control
TSH * C.V. TSH * C.V.
(mu/1) (%) (muf1) (%)
A 2.4%0,2 2.0 3.310.2 2.0
B 31.6£0.9 3.1 31.3%1.0 3,2
C 98.2 £ 1.1 1.1

* TSH : Mean £S.D,

AlgE Algstdch "AEFAEe 1,18, 2.36,
15.79 = 31.58 mU/¢9) s Azl 220, 0.1,
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Aboot At & kitE o] $3F 7 %9

WEA 47 s TSH §5 2.4, 31.6
o 98.2mU/¢o A 22 2.0, 3.1 % 1.1% 2 (Table
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Sample C

Sample B
Sample A

100 Accuracy
1. Mean recovery rate; 92.5%

88 | 2. Dilution study

60 =

40 |

20 =

0 L —~

1/8 1/4 1/2 1/1
Fig. 2. Mean recovery rate and dilution curves of immunoradiometric assay

(Abott Kit). Five normal human speciments were “spiked” with TSH at
three levels and assayed in duplicate to determine recovery rate. Three
different TSH levels were serially diluted with the 0 standard to obtain

dilurion curve.

Table 2,  Comparison of Two IRMA Kits (Abott and

Daichi)
Abott Daichi
Detection limit (mU/1) 0.04 0.08
Intraassay varience (%) 2.06 5.64
Interassay varience (%) 2.66 7.25
Recovery rate (%) 92.5 89.9

AbottAl] kitE AHEdte 2% 2.0 2 3.2% 2 Daichi
kitE ALEshe 59 7.1 9 7.4%°0 =8 459
o} (Table 2).

2. IRMA Yo o

A 7psl A el A AbottAe] kitE AHE3F A%
T 3482 92.5% = Daichirl9 kitE A28 7
9} 89.9%3.c} S533ich, Abottrle) kitE AR
of 84183 A A+ Fig. 2014 R wke} 2Ho] TSH
A 98, 31 ¥ 17mU/ g0l HAdel 7HgA vebge,

o o o

3. IRMA 2| £F b

AbottAte] kitE AHS3Ste A9 SAMAE O
mU/¢, Daichi*te] kitE &3t A% 27e
0.08 mU/#°] 3.tk (Table 2).

4. 2|1 TSH %] ¥ TRH X2 A8 9|
A

AAQlol A 7|4 TSH kel 75182 B#3 25

A Abott kitZ 1.21 % 1.83mU/¢, Daichi kit
2+ 1.25 9 2.20mU/ g0k A5 AZA AT
Xt TSR Ghgken R wES Yo 73 A
A 9= Abott kit 0.38~4.02mU/¢, Daichi kit
T 0.32~5.62mU/Z¢1ivh,  Abott kitz 4%

TSH A 9} Daichi kitZ £33 TSH & 2% logE #
& gkol A¥aA FolT ABIAS 2 3l=v (Abott

kit : log (TSH) =—~0.056+0.004 age, P<0.05,
Daichi kit : log (TSH) =0.008+0.005 age, P<
0.05) Awel wazl % =AML zelrt gl (P>

0.05). Fig. 32 Abott kit A-8A4]¢] 982 TSH 7}
o BAE g Aoz AR aizxﬂﬂﬁm E3
ol Adole ke A AHAA P o] B

)
Aste] F4E 7

.

E Aol o] Aol 1ho]of m}
£ TSH %o A9 el 4el TSH 552 vheb Abat
< 2o AAY 1.0%92 e Aol st

A

TSH ¥ =% Vebd Alzhe 79 (3.4%) 19

TRH #A=rol 95k TSH dh-g-2 2717 whalol A 7
o fAbstR 2 2% TRH FAE 304 2 w35 v}
Elfl o, Abott kitE A-£% A2 Hu TSH 9
24w 2.85~30.80mU/¢, TSH &7} €9 =
2.40~27.92mU/ /43 ot (Fig. 4). 71 A TSHe} =
TSH 3 o 7|A TSH$t TSH Z713k Alolol& 717t
Frodt ATBA JH e (P<0.001, #A Y
7.82x% +0.93, 1=0.87, Y=6.81x+0.92, r=
0.84) 9 T, AZ W 88 T.AL 7| TSH k=
= 43347+ ¢isith, Abott kitet Daichi kitz &
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TSH {mu/1}

Age{vears)

Fig. 3. Increase in serum TSH level with age in normal subjects. The
lines represent the central 95% based on the mean % 2S.D.
of the geometric distribution,

TSH(mU/1)
100 1

10 4

0.1 J

L 1 i

] 30 60 1.20
@ Time (min)
TRH 200ug V.

Fig. 4. TSH response to TRH (200 ug I.V.) in 30 normal

volunteers, Bars represent standard deviation.
Dots represents mean.
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%ZZZ; below defection limit

Fig. 5. Basal TSH levels in 70 patients with hyperthyro-
idism, 50 subjects with euthyroidism and 60
patients with - hypothyroidism (Abott Kit).
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