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Ultrasensitive serum thyroglobulin the usefulness of

evaluation
Sun Ho Lee, Eun Bit Cho, Young Kyun Shin, Young Ji Lee, Seun Hee Yoo, Nyun Ok Kim

Department of Nuclear Medicine, Asan Medical Center, Seoul, Korea

Serum Thyroglobulin measurement is a major tool for the follow-up of differentiated thyroid cancer (DTC)
patients. Thyroglobulin is Normal thyroid tissue, or thyroid cancer tissue produced only. Thyroid hormone to
a halt without Tg differentiation of thyroid cancer recurrence just by measuring how to decide whether there was
increasing expectations if I can do it instead. Therefore, in excellent sensitivity Tg new inspection of the
functional sensitivity by measuring the looked to evaluate the usefulness of reagents.

Thyroidectomy is measuring the numbers Tg (total thyroidectomy) remaining thyroid ablation and radioactive
iodine (radioactive iodine remnant ablation, RRA) DTC in patients being diagnosed with or help predict the
remaining early detection of thyroid cancer recurrence.

Agent that I'm currently using Tg of the measurements of low clinical specimen for a second drainage of the
three (0.08 0.17, 0.98, ng/mL) within the scope of the dilute magnification (2, 4, 8, 16, 32 times) by dilute
Intraassy (n=10) and Interassay (n=10) out in no time. Concentration value according to the coefficient of
variation and the mean and standard deviation of each measurement (Coefficient of variation, CV) the absolute
value of the measured values that corresponds to 20 percent target a coefficient of variation of CV Find the value
of the concentration of the functional sensitivity measurement did. Also, analytical sensitivity with recovery
rates, Dilution test inspections, and interrelationship, compared.

Sensitivity is an excellent analytical sensitivity within the prosecutor kit Tg 0.006 ng/mL, and core analytical
sensitivity, conducted by the 0.006 ng/mL to same conclusion. Be rather high to 142 percent recovery rate was
60 to measurement and functional sensitivity, 0.01766 ng/mL(Intraassay n=10) was measured at. CBC is
relatively good correlation as (R2 =0.949) the correlation.

Recently ultrasensitive thyroglobulin this clinically important indicators of the previous kit and demands are
lower than sensitivity to the measurement results. Therefore, ultrasensitive thyroglobulin test is correlated that
there would be useful in value in nuclear medicine the thyroid gland.

Ultrasensitive thyroglobulin, Functional sensitivity, DTC
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Table 1. Comparison of B kit and Ultrasensitive Tg kit

) BA}KIT UsTg kit
o= IRMA (sandwich') IRMA (sandwich®)
HaoHe Coated Tube Coated Tube
AAE= serum, plasma serum, plasma
AAZF 100 uL. 100 uL.

STD&%= 0/0.15/0.8/4/20/100/ 250 0/0.15/0.8/4/20/ 100
Antiserum TF - 50 uL (Serum buffer)
Tracer & 200 uL 50 uL

Buffer & 200 ulL 50 uL (Tracer buffer)

Incubation A|ZF
Incubation 2=
Sensitivity

18+4 hrs/ 2 hrs + 30 min (2 step)
17~27% without shaking (1 step) / 17~27% with shaking (2 step)
Analytical Sensitivity : 0.08 ng/mL / Functional Sensitivity : 0.2 ng/mL

1 hrs/1 hrs (2 step)
18~25 %= with shaking (300 rpm)
Analytical Sensitivity: 0.006 ng/mL

AFS uhe 22 g o] Fa sk Y Ay SR
& %(Thyroglobulin, Tg):>- DTC2] =314 A A2 0]
Jol] o, I/ of A o A = T O 2 I}
Aofazol] At Tee A AN 22 S& 5T 1D
50~ 100mg $H3-% amino At 5,4967112} 10% F A -E S 2 0]
o]z B2k 660kDa (73 A145= 19S, 544 4.5)¢] iodine
o+ & T o = A hormone(T3, T4) &g of] #Hofsh=
a3t Zdolth 1A of A (follicular cell)of] 4] 3
%= Tet= o 3 7F Y 2 exocytosis of] 23] W&F o} o] 714
of| A] peroxidase 2] Z-8-© & Tg E-A} U tyrosine 7] ] iodine
B217} A3ls}o] iodotyrosine, T3 T T4 7} B2} o] 4] &
47T Colloid 0] %% Tel= TSH 5-2] 2o] 7}3)%]
H endocytosis 7} QoL colloid®] -2 Wl 2 A of LA 32
W2 2 545 o] lysosome I} §gF5Fo] 1 Thl B3| g 4o
o8l 4 /341 hormoneo] 2] o] dF o= EH|Hh ¢
30] Tei h4-Ral S WA 93 @02 Ruluc), 1y
of o] A £ Fo) 4] Pzojo] U} Bol o o] Hu|w 27
5] 3 Qle. Tl A4 P 24 B A9k 220 4
T ALEHER TerAE 5 - X

(Total thyroidectomy)i} AR @ @ & Zlo]
(radioactive iodine remnant ablation, RRA)-S 21tk 2H-2- DT
ShRol| A A = Rho] I O] 27] W S of| S5}
b =g =tk dAelAe Tgol a4+ 5= (minimal
detectable concentration, MDC)7} 1|-$- 5= Q A| E] o] Tg=H
To 2k A EES SAIStY] TSHE S7HAIZIAY
recombinant human TSHE FAlsle] TgRH|E A=
(thTSH-Te)sho] 25} g4k Aloke] Ak 55 A sk
W AR 5 gl Aol Shat ATz A 3 glek

uf2ba] 2| RIAE ©]-8-31 Ultrasensitive Tg(UsTg) kit7}
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H Tedk 5 SET AA ol g 2 379 HAls=
(0.08,0.17, 0.98ng/mL) S Al Bl5}o] 3|4 9 (saline)S AF-E-3}
©]2,4,8,16,320 Al 54 T 7} 73] & 105)4 intra, inter
assayE AAISHE T 34 & 5= gho
Hat g E=UA Y HOIAR(CV %) ghe 7-oko] S W
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(Analytical sensitivity)= 0EF42 103] 43t & Ht 3t
HZHAE F5to] Meant+2SD cpmo] S F == =& -
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3]4=&-(Recovery test)2 3F2} sample A, &, 1 5% 7S
8ol 0.15, 4, 20ngimL FE2] FENL W7leto] Hp8e
24519131, 3|4 A E(Dilution tes) S EwO] Bz}
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1. AR KIT ZH |

BA} Kit €} UsTg Kit= X5 2 step coating tubet] © 2
IRMA (sandwich)" & A}8-8}31 QI th(Table 1). E3F A A
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Table 2. That return rate, stars, high concentration of test

T added 7| gk A% 34=&(%)
0.03 0.15 0.09 0.08 89
PS-1 0.03 4 2.015 1.2 60
0.03 20 10.015 6.1 61
15.4 0.15 7.775 9.5 122
PS-2 154 4 9.7 9.9 102
154 20 17.7 16.8 95
41.9 0.15 21.025 29.9 142
PS-3 419 4 22.95 304 132
41.9 20 30.95 35.5 115
Table 3. Dilution test
3 S ST ST Eg
1 14 92.4 92.4
2 2 ujf 63.4 126.8 137.2
3 4 uvj 36.9 147.6 116.4
4 8 ujj 20.9 167.2 113.2
5 16 =) 9.8 156.8 93.7
6 32 ujf 4.1 131.2 83.6
22 100ul 2 =35} tracer?} serum buffer &Fof| = x}o] 7} 3. 3l At

AR U EE 7|24 2FL2 0.08 ng/ml 2] W UsTg kit=
0.006 ng/ml &2 =2} 2Fo| & H ek §E-3-AJ7HE BAFKIT
+ overnight © 2 A]7to] @2 Ae]+= vy UsTgkit~= 147+
JAIZE RO = RkGAIE Holl A HeHg ALef Sharkol A AL
= ™ o 4| =5 (Immunometric assay, IMA) B 7} H| 2 5}

ol

A Aol gl
2. &gk AAL
BAFkite} UsTg kit 7+2] AFHA|4= R*=0.9497 & B] .2 &

& 3HHAE B ATKFigD).

= =1
Thyroglobulin 2FEHT ZH A}
100
y = 0.9176x + 0.6984 P
0 2 -
R* =0.9497 -
20 * - *
»

70 A
= -
E 50
B S
= *
:‘E‘ 50 /4 +*
= e
20 40 S
= P
3 +

30 ¢¢ e

20 »

o R
Nl
10 Fo,
o
0 20 40 60 80 100 120
BA}kit (ng/mL)

34} sample 2 #](0.03ng/mL), 3(15.4ng/mL), 11(41.9
ng/mL) & %=7ke] 0.15, 4, 20 ng/mLs = 9] standard = 2 713}
S 0 2k ol A Aokt ol e] Aol S Bels) 2
AT} BE 34E2 ZF FrolA 90~110%7F 274 s ¢t
185 QAR ALl A 60~ 142%z Thas B Aol
£ X ¢ tH(Table 2).

F2 50 S WA £ HEO ZH WA 5L 2
AVsle] 3]4 A A AL B AT 92.4 ng/mLEE 2] A

o oY

£2,48,16,32 1] Alet3] A 912w 83.6~137.2%2] W&
< 1B & 6 (Table 3), 92.4 ng/mL-§ =+ standardg =7} 100
744) 91 7€ 31259 Hooko] Qlofie 7Hs Aol glo] o]
Ghe APIshe Bk Ee A4S B 3 4= QelrhFig).
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Fig.1. Thyroglobulin correlation test

Fig.2. Linearity of dilution
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Table 4. Analytical sensitivity

Table 5. Functional sensitivity (Intra—assay)

Table 6. Functional sensitivity (Inter—assay)

B ng/mL Tg (mean) SD CV (%) Tg (mean)  SD CV (%)
0.0015 0.00908 0.009 39.4 0.01753 0.011 67.6
0.02409 0.015 63.0
0.00054 (?';)413326196 ?)'ggf iz’: 0.01296 0.011 85
0.00031 : : : 0.03178 0.011 375
0.00016 0.013285 0.142 59.4 0.04076 0.016 395
‘ 0.008127 0.210 79.8 0.04528 0.016 36.1
0.00812
0 Standard 0.007569 0.012 81.5 0.05563 0.019 35.3
0.00023 0.010155 0.021 38.4 8-8‘2‘2‘8}3 8'8?(1) ig‘i
0.0011 0.008474 0.049 68.5 0.02902 0.017 615
0.00169 0.007869 0.004 62.8 0.04583 0.012 28.0
0.00244 0.014801 0.012 87.2 0.04714 0.020 44.5
0.00169 0.023001 0.027 482 0.03467 0.022 64.2
017664 ] 23. 0.03001 0.016 54.8
Mean 0.001778 0.01766 0.033 36 0.02334 0.010 46.7
0.016313 0.090 62
D 0.002355 0.02683 0.014 52.7
0.019961 0.195 45.9 0.04581 0.028 615
+2SD 0.00649 0.01464 0.369 75.6 0.05847 0.029 51.2
CV% cv(%) 500 R =USUdY
800
100
30 700 3
80 5 * 500 LA e ¢
70 * y=18.713x" \ 4
- A . 500 Y , \.\
50 v v > MK ¢
a0 *5 300 ry
30
20 * + 200
10 100
o T T T T T T T T T 1 00 T T T T T T 1
o 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05 0 001 002 0.03 0.04 005 0.06 007

Fig.3. Intra assay in comparison between level and the coefficient of

variation.

5. EA4xy

2 =

0 standard=- 103] 24 3s}o] 3
3 2 9] 28D o] dfj s+
tF. o] ZE2 Kitl Ao Ql= ¥
(Table 4).

6. 7IsH

B3

pi

nﬁ

A
0.98ng/mL)E AlEiso] 5] 4]of
al

o

AAste] dofd
22%E Hol=
AR A 23.4% 2

EEI:
F29] 75 0.00649 O] ghe A3l

variation.

Fig.4. Inter assay in comparison between level and the coefficient of

9] 0.017664 ng/mL Zko] =4 %] ¢l tH(Table 5,),(Fig.3). Inter

assay+= Intra assay@} 22 AAE HAF A A
103] ¥hg S 5to] 41 Tg ghol w2 22| WMol A5
.28% o] BB 0.04583 ng/mLe] 27 A9

FH2KSDYE -3}
Tk

BIZF=(Functional sensitivity)

0] o ¢}
2= 2

ol

117+ 9 A o] o 2] 5hglch CH(Table 6),(Fig.4).
o E
A-&obAE 210) A DTC 312}2] RRA & 6~ 127112 5.9]

2ro] 31 ¥ 3k} 31 0] 7 A %2(0.08, 0.17,
J e (saline)2 AFE3}1o 2, 4, 8,
16,328 Ak 3] X3 & 7} A A o 103 A Intra, Inter assay =
Atoltt. Intra assay of| A= HolAS
NRFES HanEuAz gatele. ol
9] 0.01369ng/mLZk} 23.6% F-+

32} ] 23 o] th(Fig.5)." o]7]4] BR |2} (Biochemical
remission) &] ¢FALE Y55} “LLEH% Uel 2 Stimulating
Tg(sTg) 7} 1.0 ng/mL 1|9kl 7
L 5golut 5919
3t sTggro] Akl 2 Ak ZFAAY w4

o} sTg2} TgAb , Whool body scang =7 & wj] TgAb7}

S et A 1 o) 4
o141 Apele] 5

o f-gsteti &

AR 6
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sfg <1. (Tg>1.0) WBS Neg < WBS Pos —— 131 T

Annual exam \\

Tg on medication \\
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sTg>10 .

78§ TgAb o} 747 d
7+ negative ©| = BR¢] 1.0 ng/mL u]7to] @ HH%j SEXEL
oZf A1 AX 2-2ubgt A Ak} No
7} 1.0 ~ 10 ng/mL A}o]H EER}= ZHA) /ﬁi =
3l & T AFE Al A8kt E3ksTg7} 10 ng/mL o] AF
CTU PETHARS AA|sHH o 7] o A = ¢FAd o] Lo A
oL AR 8 e EX RS girh wheba] A RSO
FAA B Tee= 54 2= ¢ Aok BF Al
AdAE ol AV R 2= A= & 6~ 1271 A= =
Aol Golgls Tzt ol = A& Alelx] = Al - o] Hrh, D9

o|u] TSHE A= & TegE =451 TSH oA & TgA K
o} geket ArkE A& 4= SIck DTC 4] T4 of 54)
(TSHE7HE 7% A3k QI Rakgo] H2kal7] o
o] & Zx| Z3l= sxjo| A= tAH © & recombinant
human TSH ZAKTyrogen FAhE F0]5}11 T4Z 2§54
A AR AN BT o] FAR 18]5E 1 E o] H4-57] o]
ol of 2 W AT A9 ] 12l EA 7} oLk A 913

o W BB} IHAHAIT FAol Al A T4E B8-at A Te2 %
Sl AT R AL $5 3ol T 4= Ao dhgt 71
7k Aol A2 R4 Elof A3 ik 3 kA Aol st

oA 2o AL IMAL HHS-A]7bo] B, RIZhE )
ojube, &F4| 7} Bk o 2 o 2 F x| )= A o] o] 8o
& 7 ALebe] AR AR 7} €3 o)k, 3H2) ek anti-Tg 217FakA)
of thgt 2 o] Aall W2 MASA Al AZE ATk ofof =
ol A 7ieh &l IRMAR 9] UsTg A oF2 8t 31 Q)= o] =
oA 2 FFHo] = Ao HE.
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