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Utility Evaluation of Two—point Calibration Curve applied for
TSH, FT4 Tests

Hye—Mi Park, Seon—Hee Yoo, Seon—Ho Lee and Nyun—0Ok Kim
Department of Nuclear Medicine, ASAN Medical Center, Seoul, Korea

The ASAN Medical Center, Nuclear Medicine performs TSH (Thyroid stimulating hormone) and FT4 (Free
Thyroxine) tests 8 times per day. Accordingly, 70 ~ 80 kit tubes are consumed every day for the measurements and
the time consumed for reagent dispensing averages over 170 seconds, where the TAT (turnaround time) may be
effected when the number of test samples is larger than expected. Therefore, the following test was conducted with
the purpose to reduce the number of kit tubes consumed, and reduce the time for reagent dispensing.

The test is based on applying the same reagent for tests where the number of samples is 30 or less. The test for
TSH was conducted 9 tlmes from July 1° 2015 to July 10" 2015. The test for FT4 was conducted 4 times from
June 18" 2015 to June 22™ ,2015. Standard Solution No.2 (0.153 uU/mL) and No.5 (4.96 uU/mL) was selected
as the two-point standards for the TSH test, and Standard Solution No.3 (0.777 ng/dL) and No.4 (2.044 ng/dL)
was selected as the two-point standards for the FT4 test. 38 test samples were subject to correlation analysis.

For TSH, the result of the normal test shows ranges of 0.20 ~ 0.37 uU/mL for Controll, 0.53 ~0.71 uU/mL for
Control2, and 6.77 ~ 7.94uU/mL for Control3, while the result of two-point calibration curve test shows ranges
0f0.18 ~0.27 uU/mL for Controll, 0.53 ~ 0.71 uU/mL for Control2, and 7.30 ~ 8.52 uU/mL for Control3. For
FT4, the result of the normal test shows ranges of 0.85 ~ 0.94 ng/dL for Controll and 4.23 ~ 4.57 ng/dL for
Control2, while the result of two-point calibration curve test shows ranges of 0.61 ~0.75 ng/dL for Control1 and
3.88 ~5.71 ng/dL for Control2. For TSH, the CV% of the normal test for Control1, Control2 and Control3 are
10.5, 3.3 and 3.6 respectively, while the CV% of the two-point calibration curve test for Controll and Controll
are 12.4, 8.2 and 5.1 respectively. The result shows an outstanding correlation of TSH: y = 0.9985x - 0.0459 R’
=0.9986. For FT4, the CV% of the normal test for Control1 and Control2 are 0.70 and 0.71 respectively, while
the CV% of the two-point calibration curve test for Controll and Controll are 8.7 and 16.2 respectively. The
result shows an outstanding correlation of FT4: y = 1.2674x - 0.1133 R’ =0.9824

The two-point calibration curve can be efficiently applied for TSH in cases where the number of test samples
is not large, since the number of samples to be re-tested increases when the result is abnormal from the
calibration curve. The two-point calibration curve test should not be applied for FT4 where the results do not
consistently comply with the quality assessment range. Depending on how the two-point calibration curve is
applied, up to 5 test tubes can be conserved per test, and the reduced time for reagent dispensing is anticipated
to have a positive effect on the TAT (turnaround time).

TSH, FT4, Two-point calibration curve, TAT (turnaround time).
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TSH 5 413 of| A 9] control =% ™ ¢]+= control 1,2,3 7}
Y7+ 0.20~0.37, 0.53~0.71, 6.77~7.94 uU/mL% 2™ Two-
point calibration curve -2 Z]-8-31 A1 3 o] A 9] control F-2
control 10] 0.18~0.27, Control 2 = 0.53~0.71, Control 3=
7.30~8.52 uU/mL ZF-& E Rtk =4 7|71 =2F9] control ¥
OJAICV%)E AL o 7 7kol
AR 5 8] 9] HFghollAl 8.41%, Two-point
Hol| A= 13.2 %, control2= Y A3y}
Two-point calibration curve ¥ oJ| 4] Z+Z}7.03 %, 8.69%2] A
= 2 ¢4.© 1 control 3= ¥ A3 37} Two-point calibration
curve Yol A 22+ 3.19 %, 5.39 %S Rt A Zo] ¥
control 1€ A 2%} control 2 2} control 3= H o] A7} 10%
o) & o8k AT LERAT) (Table 1) (Table 2). TSHZA
AFO] AFHAY -2 vy =0.9985x - 0.0459 R2=0.9986 = -4~ 5%
t} (Table 3) (Fig.1).
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Table 1. TSH CV% (None Two—point)

Table 3. TSH correlation result

No. Control 1 Control 2 Control 3
(mean/day) (mean/day) (mean/day)
1 0.28 0.63 7.05
2 0.26 0.62 7.56
3 0.27 0.58 7.57
4 0.25 0.63 6.94
5 0.33 0.59 7.28
6 0.3 0.66 7.07
7 0.29 0.65 7.29
8 0.3 0.54 7.41
9 0.29 0.68 7.49
Mean 0.28 0.62 7.29
SD 0.024 0.043 0.232
CV% 8.41 7.03 3.19
Table 2. TSH CV% (Two —point)
No. Control 1 Control 2 Control 3
1 0.19 0.57 7.59
2 0.27 0.65 7.61
3 0.23 0.65 8.52
4 0.24 0.62 8.31
5 0.2 0.57 7.74
6 0.23 0.71 7.54
7 0.18 0.61 7.3
8 0.2 0.62 8.05
9 0.24 0.53 7.39
Mean 0.22 0.61 7.78
SD 0.029 0.053 0.419
CV% 13.2 8.69 5.39
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Fig. 1. TSH Two—point calibration curve correlation graph.

70

no. 4= Two-point
1 0.01 0.02
2 0.01 0.02
3 0.02 0.02
4 0.07 0.06
5 0.19 0.07
6 0.1 0.04
7 0.1 0.06
8 0.29 0.22
9 0.23 0.12
10 0.22 0.22
11 0.72 0.78
12 0.7 0.81
13 0.82 0.91
14 0.88 0.84
15 1.1 1.1
16 1.2 1.3
17 1.1 1.2
18 1.7 1.6
19 1.8 1.8
20 23 2.5
21 2.8 2.6
22 3.1 3
23 39 3.7
24 4.5 4.5
25 4.6 4
26 5.7 5.8
27 6.2 6.2
28 6.4 6.5
29 5.8 6.2
30 6.4 7
31 7.9 7.8
32 13.6 13.6
33 60.1 60.9
34 22 223
35 28.4 26.4
36 23.6 22.1
37 33 323
38 39.8 40.6
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FT4 9 A3 oA <9] control =4 $]7} control 1 9]
0.85~0.94, control 27} 4.23~4.56 ng/dL ©]™ Two-point
calibration curve ¥-2 -85} control Z}-< control 1 ©] 0.75,
0.61,0.72, 1.1 control 2 +=3.88, 5.71, 5.47, 4.81 ng/dL $iT}t. T
ZAH 5 7Fo 2 42U 7] FT49] control H o] Al (CV%)
E ARS8 A9 (HH: 5FF 8] 9] Fatgh)oll A9
control 1-& 1.45 % ©]1 control 2= 0.76% % 5=+ A1}
H G A9 Two-point calibration curve ¥ o] A+ controll1©]
26.6 %, control27} 16.4%= Q¥ A& o] ol A|=of v &
Afo] 5 H Gt} (Table 4) (Table 5). FT4ZIALS] 2t/ d-Sy =
1.2674x - 0.1133 R2 = 0.9824 % -2~ 319 T}(Table 6) (Fig.2).

Table 4. FT4 CV% (None Two—point)

Table 6. FT4 correlation result

Control 1 Control 2
no. (mean/day) (mean/day)
1 0.88 437
2 0.89 445
3 0.9 44
4 0.87 442
Mean 0.88 441
SD 0.012 0.033
CV% 1.45 0.76

Table 5. FT4 CV% (Two —point)

No. Control 1 Control 2
1 0.75 3.88

2 0.61 5.71

3 0.72 5.47

4 1.1(3SD 1) 481 (3SD 1)
Mean 0.79 4.96

SD 0.212 0.818
CV% 26.6 16.4
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Fig. 2. FT4 Two—point calibration curve correlation graph.

no. 21 Two-point
1 0.44 0.63
2 0.62 0.74
3 0.62 0.77
4 0.59 0.67
5 0.8 0.8
6 0.7 0.79
7 0.68 0.88
8 0.36 0.55
9 0.95 1
10 0.89 1
11 0.89 0.99
12 0.93 0.99
13 1 1
14 0.86 0.81
15 0.8 0.85
16 0.89 0.96
17 1 1.1
18 1.02 1.2
19 1.2 1.4
20 1.1 1.3
21 1.3 1.5
22 1.4 1.7
23 1.5 1.7
24 1.6 1.6
25 1.9 2.2
26 1.2 1.2
27 1.5 1.9
28 1.3 1.5
29 1.8 23
30 1.8 2.4
31 2.5 32
32 1.7 2
33 23 3.1
34 2.6 34
35 2 23
36 3 3.6
37 34 4.1
38 32 39
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