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Comparison of Batch Assay and Random Assay Using Automatic Dispenser

Seung Hwan Moon MD Ho-Young Lee MD." Sun Young Shin, MT., Gyeong Sun Min, mT!
Hyun Joo Lee, MT! Su Jln Jang, MDZ ji Yeon Kang, MD? Dong Soo Lee, MD
June Key Chung, M.D_, and Myung Chul Lee, MD?

Department of Nuclear Medicine, 'Seoul Metropolitan Government Seoul National University Boramae Medical Center
and *Seoul National University college of Medicine and, Seoul, Korea

Purpose: Radioimmunoassay RIA} was usually performed by the batch assay. To improve the efficiency of RIA
without increase of the cost and time, random assav could be a choice. We investigated the possibility of the
random assay using automatic dispenser by assessing the agreement between batch assay and random assay.
Materials and Methods: The experiments were performed with four items; Triiodothyronine (T3}, free thyroxine
{fT4), Prostate specific antigen (PSA), Carcinoembryonic antigen (CEAL In each item, the sera of twenty patients, the
standard, and the control samples were used. The measurements were done 4 times with 3 hour time intervals by
random assay and batch assay. The coefficient of variation (CV) of the standard samples and patients’ data in T3,
T4, PSA, and CEA were assessed. ICC (ntraclass correlation coefficient) and coefficient of correlation were
measured to assessing the agreement between two methods. Results: The CVs (%} of T3, T4, PSA, and CEA
measured by batch assay were 32%17%, 39%21%, 7.1+6.2%, 11.2£7.2%. The CVs by random assay were
21E17%, 48+3.1%, 36:£48%, and 74£6.2%. The ICC between the batch assay and random assay were 0.9968
(T3), 0.9973 (T4), 0.99% (PSA), and 0.9901 (CEAL The coefficient of correlation between the batch assay and random
assay were 0992413}, 09974 (T4, 0.9994 (PSA), and 0.9989 (CEA)
showed strong agreement with the batch assay in a day. These results suggest that random assay using automatic
dispenser could be used in radioimmunoassay. (Nucl Med Mol Imaging 2009:43(4):323-329)

{p<0.05). Conclusion: The results of random assay
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Table 1. Intra-Assay Precision of Standard Curve Using Control Samples

C oot HQl ZAIAM THEEZRTIE Ol8S Random Assay 7Hs&E7:

739 147 PSA? CEA?
)
Mean SD. CV® @ mean  SD. c:(D\/g) mean SD. CV2 () mean SD.  CV.2 (%)
Control 1 (n=5) 862 3. 36 08 0.03 45 10 004 39 12 006 50
Confrol 2 (n=5) 1546 40 2,6 19 0.02. 1 30 0 31 25 1] 48
Confrol 3 (n=6) 2838 25 09 42 0,05 1.3 187 02 1.2 461 35 7.6

@13« iodothyronine, P14 : free thyroxine, “PSA  prostate specific antigen, “/CEA : carcinoembryonic antigen, ®C.V.

variation
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Figure 1. No significant difference is noted among the standard
curves.
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Table 2. Comparison of Inter-Assay precision of Standard Curve Using Control Samples between Batch Assay and Random Assay

Control 1 (n=4)

Control 2 (n=4) Control 3 (n=4)

mean SD. CV® %) pvaue mean SD. CV2 (%) pvaue Mean SD. CV.” (%) p-value

132 Batch 89.3 7.1 79 0285  160.8 8.3 5.2 0655 2998 135 45 1,000
Random  86.3 1.8 13.7 1590 136 8.6 2075 239 8.1

42 Batch 09 0.05 5.7 0.180 19 0.09 50 0593 44 0.33 76 0.593
Random 08 0.12 150 19 0.07 36 43 0.3 6.4

PSA®  Batch 09 0.06 6.7 0.109 29 0.18 6.3 0109 188 068 36 0.285
Random 1.1 0.13 12,6 3. 0.13 42 191 015 08

CEA? Batch 1.2 0.15 132 0.593 14.2 1.01 7.1 1000 466 497 107 0.285
Random 1.1 0.09 8.4 14.7 1.23 8.4 45.3 48 106

973 - triiodothyronine, PfT4 : free thyroxine, “PSA : prostate specific antigen, ®CEA : carcinoembryonic antigen, “C.V. : coefficient of

variation

Table 3. Coefficients of Variation (C.V.) of the Patients' Samoles (Batch Assay Vs Random Assay)

Bafch Assay C.V.2 (%)

Random Assay C.V.2 (%)

Mean SD Mean SD p-value
739 32 1.7 2.1 1.7 0.26
149 39 2.1 48 3.1 0.68
PSA® 7.1 6.2 36 48 0.55
CEA? 1.2 7.2 7.4 62 0.01*

973+ friodothyronine, PfT4 : free thyroxine, “PSA : prostate specific antigen, “CEA : carcinoembryonic antigen, “C.V. : coefficient of

variation

Table 4. Result of Assessing Agreement between Batch Assay and Random Assay in 20 Patients” Samples per Each Item

[TEM Paired t-fest (P-value) cc? 95% Confidence inferval
739 0.72 0.9968 0.9929 to 0.9986
142 0.54 0.9973 0.9961 to 0.9989
PSA® 0.79 0.9996 0.9994 to 0.9997
CEA® 0.6 0.9901 09797 to 0.9952

973 : triiodothyronine, Pfl4 : free thyroxine, 9PSA : prostate specific antigen, ®CEA : carcinoembryonic antigen, “ICC: Infraclass

correlation coefficient

A9 Fw

TAHCE FAT o7 IATH Table 2).

e

3. 34 ZAAE o] &3 Batch Assay ¥} A5HFT71E

0]4-3 Random Assay 93 % #7}

Zk AR 209 b HAOIA T3, T4, PSA,
CEA9) V] 7HA| AAIE-& S48 HE o 57 7+ ¥o)Al
9] B FFAR} 342 batch assayE AlARS o] 7+
Z} 32£1.7% (T3), 39+2.1% (fT4), 7.1+62% (PSA), 11.2+
72% (CEA)I, AEEF71E °|4F random assay=
FA43A0E W 27:17% (T3), 48+31% (fT4), 36+
48% (PSA), 7462 (CEA)%th Batch assay® 438
CEA®) 7% Wo| A7t 11.2472% 2 71 B3k 10% ©)
qo R A uveigeu AEEF71E 0§33 random
assay E S48 9ol T4462%2 71 Hagkol 10% ©
3t vtth fT49] 9§ AL Al 71 AL 38 25
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oA AEEF7]E 0|43} random assay”’t BTt W2 ®Ho
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Batch assay9t AFEE-F71% ©] 8¢ random assay+= A
2 =2 gXEE B4t Baich assay®E ST #3 A5
B=718 o]23t random assay® S #& paired
t-test 3k B 3}AE W p-values T3, {T4, PSA, CEA
z¥7} 072, 054, 0.79, 0465 AArE] o] %= &3k Alolo)
EAHOE F3 Zo)7t AT

Z2A3 G334 S (Intraclass correlation coefficient)
= T3, fT4, PSA, CEA Z+Z}F 0.9968, 0.9973, 0.9996, 0.9901
AH(Table 4). Batch assay® Z43 33} random assay
2 2R 3 Atolol AAAFRYE T3, T4 PSA, CEA
Z}z} 0.9924, 0.9974, 0.9994, 0.9989, p<0.0052 25 713t 4
#AAAE B YK Fig. 2).



ALES]
=z

Hi

2~

300 // o
froamd w7
k4
(]
(=
- 200.
E R2=0.985
2 150
£
2
‘g 100

50

]
o 50 100 150 200 250 300 350

A Random Assay (ng/dl)

H -

0 i

60 5
O 50
E
: .
— 40
> ) R?20.999
5 o
3 = /@/
£
£
5] 20
o }5{3/

10 W

e
e? - _
e 10 26 30 40 50 80 70

Random Assay {ng/mL.)

Q. o Hel ZAA NHSEFIIE 0182 Random Assay Tre &7t

35
P
3 e
pry
% 2.5
£
-, R2=0.995
©
3
<
= 15
£
o
o 1
0.5
9
Q 05 1 186 2 25 K] 35
B Random Assay (ng/dL)

R%=0.998

Batch Assay (ng/ml.)
2 %

1 20 48 60 80 100 120 140 160 180

Random Assay (ng/ml.)

Figuuza 2. The strong correlation is observed between the results of batch assay and random assay in A) T3, B) 14, C) PSA, and D) CEA
(s R™=0.985, y=0.993x-1.427, p<0.005, fT4; R*=0.995 y=1.024x-0.053, PSA; R*=0.999, y=1.013x+0.148, p<0.005, CEA; R*=0.998, y=0.978x+0.197,

p<0.05).

©]4-3} random assay &

>
&
4 o
_ibif
o
112
=2
)
of

[0

atd
o
2 g

A o
At &S ¢ Wy
9] batch assay 9t =2
ettt ol& AFsEF71E ©14-3 random

2 24 ejet A9l ANV A AR S Y
o]

e
2
t
to
ol
ro
o
i
¢ )
)
i
b
juled

2
(S

A
18 %
S 5o ome N ooZ

o ¥
o
| =

FWol ZPH F ALH o2 AHgo] Zvha}

AL 100 R SAvaSge] vyos =

F3H A o2 dabe) gle= o7 29l

2 F aNAE =

g 48et AAAHE A9

AEHANH 2 F A}, AVHALY S} Bofol) K= o))
o A e 3 Az &

2 Ekite] M o) whgo R

t8-8kaL ATk Hels A A QA wE Ay By

o

s

Z

)
A

L
ol
e
»
9,
ko
4
=2
o ﬁg
o
30 & g

X
X
=
ol
e
Ml
e
oX

A 4 208 $18 Aao] o)Fol Ao}
@k olel@ AR B A7 ZAre) AYESH AYE
A ¥

AV

k=

of AN S AE A et AAE v At BES
& il 137, o] 3EEF40) tin)|sle
A2 &SI batch assay Wejo) dulglEe] gl ¢
2%} batch assay W< &4 Al vith 25334& 31
£ A7) AT = Qs HARZES o), AY &
Azre) Aolw A WaE FHaskth Iy, batch
assay 9] ZAF 847} Sobge we), EEAE T8
AREE v&3 Azk] 718 wRel HAAE dAH
Lolx) HALE A Ak AT ARHALL) e Rold)
A A EE AANE previous standard curve® ©]&-8he]
AN Asp7) diite] QAF o)) AR By
2 719 =2 glo] AAE AR AT F e ARl
ATk

random assay®] A% A8 ¥F FHE o]§Ey) Wi

o
3

327



Seung Hwan Moon, et al. Comparison of Batch Assay and Random Assay Using Automatic Dispenser in Radioimmunoassay

ol batch assayell HIdted A7 e MAE = = o] ¥
o] 9L v Bo) B 4 ok WA random assay S
3 oJel A9 AL Fofol] A-&317] YA oA Mo F
A7t F8sith Aol YIS F 5 Uv A8 WF Fol
AU w717 AL 8 F Aot ol AT ¢
AL WHoRE ASAgH e TERE w7 gk BA
ZE2IHE 85t ool 2 E FEFAM vz B
Aol 7hzsich AT ‘3}7-}7]0“ &t B0 glolate W
AP EAN] 2 AMHE [79] 60202k 71 Wizt
71 IE T 12417 o]y €] Hg-odle w77 A
ol vX= Hdl Jgo] 1% vivte]7] wio A= A=A
T & A s Gl vjv] T ASE s 19
oYM BES B 223 glo|k AL75E AL
2 AZEY, 14739 AAle oM FadAe] B =
A7 JTF Hrh= A A vt} FRPJ O 3] 7ol 2
A 5 AT AR Aol AL ¥hS- AJZHE] Aol F
o] A} Aol glojAi ] zpol7t Aol B & FEFE v|E
Ao g AZhEth 53] WAPAGSA Yol AR
HE RE FRYeR Alslr] ol HAF Al 2
ojx 8] Aol & & A of gith & Aol Leg At
olF ZHE F v YHOE FA A HAAE EFE
TF A AFEF7IE oLt AsEF7NE ol &FS
2R XA vtk Aatel] v X W] 2ol HAske)

St
1 E¢t S oM batch assay 413} random assay
E &8t ZARE A7 AR AAL o] Ag
Hol AU A3k Abolol] FaAeA e Akl &
3 RE AXE FAYLE AFgEYr)d A7 432 A
AZ ALat=d A7 Atk F AAEY SAURE Aol
of Z&gt AAAAI Ak AL T2 AEIT H7E &4
ou SAENTE oA ANCEE AFAAFT S7HE
T don T AP AFAFE Hrkskes AEA A
B2 ARSE @A AR ol dAreld: Fulg
A= (Intraclass correlation coefficient) & &35t} A
=5 BT AA S AAE HFeE W 71R AAL
g2 SA4& st A7 AIEE Fol HA ¢
2 AedE FE7t gles 1Y 2ETFA A4S
A3t EdALE S35 "]EV“’ Q°1°}7] A =4 7H
ol

=

d

2 24 W AUEE Bl

6 2=

2oee AHeEE
Abol YT $2 Hza gel i) A8

HAAHol 2 AFYo| F
s A o] k. o)A AE
ZH3| 59 BAEAE A
Aol A ko] YTk A FF L SAH WA
7he AvtE o R 4R1%
T R $AE 53] FH3e] AL HolAFTt CEANA
5.0%, 48%, 76% 2 FExoA 5% & 9= 237 v
ok A ABAS HAE o HA gy EF wek 2t
o7} oy dntE oz AE3tE HAAAEY e A
o] 23 1 Wo) 5% o), 3 7+ ®¥o] 10% oY= 5
el Ao] dukAo| M oj2 THUL B S A
Lo -J‘TL“% 7H oy dukEo g 24 il A
Z 93 o]FoA= ¥HE SAT 1032 A
3}‘?*; 53] Ao U o] AFE 7HA AL @3t
Z7t Atk B2 HAAE e R g SHNA
7+ W o)Al (inter-assay precision)< batch assay®
CEAES Z439& WE A9 stxs 1 F3ke] 10%7
ubo 2 vgith CEAY A% ¢ 71&3 7IES de 23
0171 kAT Wo|A4=¢) Hgho] 11.2%= AL 10%
o vla] ol A 4k, HAAL J1ENA AT F4 T
Wol A5 ko] 715({14.3%) wuro|L7] wEel o] A=
Q3 o At Ao tidt Al o] A HAE B
Aoz ARy F A Aol A= HIHE )
A &A% FUFBA 4 (Intraclass correlation coefficient)
A RE AR F 7] & AEE 7HA
I Y-S HAFAA "oﬂr%ﬁ] T3 2 dEATE
oA AERFE7E 048 random assayE batch assay W
A A F &S AAEAT

AgZo g wpAHAESAY B HAAMIEHAA 7]
%9] batch assay W3 AFEF7IE ©]€3 random
a7kl Fe AXTE B, H] HAIA A

42 28T F 9 A

m[o r‘hl'

SE
QL

o
o:J.
T

err o pd pg
[
ina

1"’ &

assay
7] ©]&3} random assay W

Z 7t

i)

Fo

W 2 HERAFEE u) At
o ZF2 AL 2y FEIA) ginste] AAE A&
batch assay7} GutslEo] itk Hl-§-3 A7k B3t &2&
g Z7} AF17) AsIME A8 B2FE F4E o83t A
IS 8 31= random assay ] A-§-o] &7 HALHY
AW 2 AAEAA A Z}%?:—zrﬂg ’-"19“6}

random assay A& 715A3E Hrt 3] A3l B A4E

>



o
)

Ha

PatAch A 2 b - Triiodothyronine (T3), free
thyroxine (£T4), Prostate specific antigen (PSA),
Carcinoembryonic anfigen (CEA) 4714 &S g2
lom 7t AARE 2009 3 AAE o] gk 7 7
Al SR BERAS A7) 8 A7 7HE0 48] &
A% ZE-EA 9 BdA S counter per minute, cpm) <
A8t} ol Friedman testS o) &-8fed ulwaled AR}
Al pit Qe BE F4709] Apolg Hrbsith 4 AApE
A, T, AEES gz 298 o]8-3ko] 53] YT ol&
Friedman test® o83t ¥ Z3led S ) YL S
Zrstdck zh AAPE A, F, s ko] gixENS batch
assay %} AFEEF7)E ©]4-3 random assay® 3A17F 744
L& Z47} 43] SAsch SRS wHoE Ay HE
Hzh, WolASE 7313 Wilcoxon testE ©)-&3} B W&}
of assay Yol ME Aolg vlwEh F assayiiol o
A % (agreement) & H71317] $8] F assay 9] 43k Ao
of A A =(Intraclass correlation coefficient, ICC) ¢+
AEATE AFEAY A3 BE AR 2F &
Ho] BgAlpghe: £ 7l BAXNOE {23 apolrt
Ak T3, fT4, PSA, CEA AAMEmTr 248 A 3
g 4 Ul HolASE T3(3.6%, 2.6%, 09%), T4
(45%, 1.1%. 1.3%), PSA(39%, 31%, 1.2%), CEA(5.0%,
48%. 76%) Rt AL 58 Subdo)] o gz £
S olgd BE THY 2 7+ ALE FrllA T A4}
7] frogk xol7) gldeh 7 HARMEEE 2019
A AA A ZF FA4 7+ HolA S (inter-assay
precision) 9] H#3} WA} 2HS batch assay & Al ES
o} Z}zy 32+1.7%, 3.922.1%, 7.156.2%, 11.2+72%F 3
random assay® FAsGL W& 2.7+1.7%, 4.843.1%,
36148%, 7446297} Batch assay 9 random assaye A
B F2 YALE B $4% Juli A 5 (Intraclass
correlation coefficient) = T3, T4, PSA, CEA Z+2} (0.9968,
0.9973, 0.9996, 0.9901 %t} Batch assay@ =43 Zkat =}
FET7IE ©l €3 random assay 2 SA T 7k Alolol st
AG(RY)E T3, 1T4. PSA, CEA 77} 0.9924, 0.9974,
0.9994, 0.9989(p(0.005) 2 B5F 71et JAAAE 23tk A
£ T3, {T4, PSA, CEA 47}4 59 wAPAR 54

il

o

o

r

Qf siofst M9l HAIA XEEFTIE OI&E Random Assay 7hs&E7t

(Radioimmunoassay) oAl 715:2] batch assay®} A&
71& ©]43 random assayZroll YA E S} g0l ik
AEHO R AFEFINE ©]43 random assaygd WA
A& 2 AGQIAATE A ol 8F F U A

o Az
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