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Abstract

Thyroid stimulating hormone receptor (TSHR) antibodies are one of immunological
biomarkers for hyperthyroidism investigation, especially in the evaluation of Graves’ disease.
The TSHR antibodies remarkably involved the pathogenesis of Graves’ disease by the binding
of TSHR (TSHR agonists) and resulted in up-regulated thyroid hormone production. Conse-
quently, the TSHR antibodies have been used as a diagnostic tool and follow-up marker in most
patients with Graves’ disease. However, the heterogeneous assays of TSHR antibody detections
in lab-to-lab probably have some effect on the result interpretation. This study aimed to compare
the TSHR antibody results from patients with Graves’ disease (n = 309) carried out by two
different operating assays; including an electrochemiluminescence immunoassay (ECLIA) using
Cobas E 801 (ATSHR) and chemiluminescent microparticle immunoassay (CMIA) using
Alinity i (TRADb). The level of TSHR antibody detected by both ATSHR and TRAb were 0.81-
39.50 (6.84 £ 7.45) IU/L and 0.82-48.34 (8.18 * 8.26) IU/L, respectively. As a comparative
analysis, this research demonstrated that both assays had approximately 94.5% consistency
of results based on cross-tab analysis. Moreover, the results also provided strong correlation
between the two assays (Cohen’s kappa and Spearmans correlation test were 0.865 and 0.958,
respectively). In terms of precision analysis, the within-run precisions from all levels of standard
controls showed that the TRAb had lower coefficient of variation (CV) when compared to the

ATSHR suggesting that the TRAb probably had slightly higher precision than the ATSHR in this
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study. In conclusion, this study indicated that the detection of TSHR antibodies can be measured
by any of the two assays without giving dissimilarity of results. However, each laboratory should

evaluate the assays and study their own reference range prior to clinical use.
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Table 1 Performance specification of ATSHR and TRAb method for TSHR antibodies.

Performance indicator

ATSHR

TRAb

Assay procedure

Sample volume: 100 pL
Dilution: 1:5-1:10

Assay time: 27 min

Sample volume: 100 pL
Dilution: 1:10

Assay time: 29 min

Sample type Serum Serum

Reagent Manual for pretreatment Ready to use
preparation

Cutoff of Graves’ disease 1.75 1U/L 3.10 IU/L

Measurement range

0.80-40.00 1U/L

0.70-50.00 1U/L

Between-run:
THYRO 1 =5.9
THYRO 2 = 2.6

Detection Limit* LoB = 0.5 IU/L LoB = 0.38 IU/L
LoD = 0.8 IU/L LoD = 0.70 IU/L
LoQ = 1.1 IU/L LoQ = 1.26 IU/L
Manufacturer’s precision (%CV)** | Within-run: Within-run:
THYRO 1 = 3.7 Low control = 4.8
THYRO 2 = 2.0 Medium control = 1.8

High control = 1.1

Within-Laboratory (total)***:

Low control = 5.2
Medium control = 2.0

High control = 1.2

Cross-reactant

Anti-TG <4000 IU/mL
Anti-TPO <600 IU/mL
LH <10000 mIU/mL

FSH <10000 mIU/mL

Anti-TG <4000 1U/mL
Anti-TPO <600 IU/mL
LH <10000 mlU/mL
FSH <10000 miU/mL
TSH <1000 plU/mL
hCG <1000000 mIU/mL
lgG <3 g/dL

IgM <1 g/dL

* LoB = Limit of Blank; LoD = Limit of Detection; LoQ = Limit of Quantitation with a total allowable error of <20%

** CV = Coefficient of Variation

*** Includes within-run, between-run and between-day variability
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Table 2 Concentration of TSHR antibodies’ internal quality control.

Internal quality control Concentration of TSHR antibodies (IU/L)
THYRO 1 4.00
ATSHR
THYRO 2 16.00
Low control 3.00
TRAb Medium control 10.00
High control 30.00
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]
1 =
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Statistics Value
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0.81-1.00 Near perfect agreement (1.00 = Perfect agreement)
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Fig. 1 Box and Whisker plot of ATSHR results and TRAD results.

Table 4 Statistics of Box and Whisker plot.

Statistics ATSHR (IU/L) TRADb (IU/L)
Min 0.81 0.82
Max 39.50 48.34
Mean 6.84 8.18

Median 4.38 5.44
Lower quartile (Q1) 1.62 2.54
Upper quartile (Q3) 9.038 11.10
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Fig. 2 Scatter plot of the results for TSHR antibodies between TRAb and ATSHR.
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Table 5 Symmetric Measures of TSHR antibodies between ATSHR and TRAb by MedCalc® Statistical

Software version 20.111

Statistics Value
Spearman’s correlation (Spearman’s correlation coefficient) 0.958
Kappa (Cohen’s kappa coefficient) 0.865
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Fig. 3 Bland-Altman plot between means of ATSHR and TRAb and Differences of ATSHR and TRAb.
The graph shows means of difference and limits of agreement (LoA)

@ TRAb difh cutoff whfy 3.10 TU/L™
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fadaadRediisovaz 94.50 ((309-17)/309) lay
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donndaadovaz 94.05 (79/84) Hideddalvinaay

14
AA o 1

A39111 79 18 (Table 6) UNNNHUNFIDEITIUIU
17 seilinaminadenhinsefus=nagesys
Tagenmnsaunaléiu 2 ndu Tunguusnd 5 9o
# ATSHR wilanamsnagevidiiluanusd TRAb
wanamsmagerldinn Taeia 5 eldm
TSHR antibodies 904 ATSHR ogjfi 0.92-1.66

Table 6 Qualitative comparison of ATSHR and TRAD.

TRAb
ATSHR No. of sample . i
Positive Negative
Positive 225 213 12
Negative 84 5 79
Total 309 218 91
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IU/L dhuves TRAb o4l 3.56-5.95 IU/L du Tawiie 12 51¢ldd1 TSHR antibodies vos

nduiidosd 12 1107 ATSHR wlawamanadey  ATSHR egii 1.76-3.44 IU/L dauvea TRAb

1aluuin ud TRAL wawamsneaevldiluay  88h 0.96-3.01 TU/L (Table 7)

v

Table 7 Discordant results of ATSHR versus TRAb

ATSHR TRAb
No. TSHR antibodies (IU/L) Results TSHR antibodies (IU/L) Results
1 1.28 Negative 4.47 Positive
2 1.66 Negative 3.92 Positive
3 0.92 Negative 5.95 Positive
4 1.58 Negative 3.56 Positive
5 1.41 Negative 3.79 Positive
6 1.89 Positive 2.69 Negative
7 1.98 Positive 2.41 Negative
8 1.76 Positive 2.59 Negative
9 2.74 Positive 0.96 Negative
10 2.04 Positive 2.93 Negative
11 2.86 Positive 3.01 Negative
12 212 Positive 2.97 Negative
13 1.79 Positive 2.54 Negative
14 1.98 Positive 1.28 Negative
15 1.82 Positive 2.33 Negative
16 2.55 Positive 1.05 Negative
17 3.44 Positive 2.69 Negative
MINAdUANNUNUEL (Precision) waz 2.2 muddy dru TRAb ludedaniuaun

MNNINATDY within-run precision ﬂmmW"Bﬁﬂ Low control, Medium control tiaz
voatisdeananms wudiludethamuauammn  High control dedanlazanianuudslsiu
¥ia THYRO 1 waz THYRO 2 993 ATSHR  (%CV) tiAu 5.0, 1.6 waz 1.0 auaiau
\aehdulszansanuulalau (%CV) whAu7.7  (Table 8)
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Table 8 Coefficient of Variations (%) obtained using ATSHR and TRAb

Method Within-run precision
THYRO 1 THYRO 2
Target Target
Mean cVv Mean (&Y
ATSHR SD cvV SD cVv
(UL (%) (U (%)
(%) (%)
3.247 0.249 7.7 <9.9 14.46 0.330 2.2 <10.0
Low control Medium control High control
Target Target Target
Mean CV Mean cVv Mean CVv
TRAb UL SD %) cVv L) SD %) cvV (UL SD %) cVv
’ %) ’ %) R S
2.906 0.146 5.0 <10.0 9.863 0.160 1.6 <10.0 30.06 0.287 1.0 <10.0
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Table 9 Ratio of TSHR antibodies results (IU/L) and cutoff of Graves’ disease

Ratio of TSHR antibodies results (IU/L) and Cutoff of Graves’ disease
No- ATSHR (cutoff = 1.75 IU/L) TRAD (cutoff = 3.10 IU/L)
1 0.73 1.44
2 0.95 1.26
3 0.53 1.92
4 0.90 1.15
5 0.81 1.22
6 1.08 0.87
7 1.13 0.78
8 1.01 0.84
9 1.57 0.31
10 1.7 0.95
11 1.63 0.97
12 1.21 0.96
13 1.02 0.82
14 1.13 0.41
15 1.04 0.75
16 1.46 0.34
17 1.97 0.87
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