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Radioimmunoassay Reagent Survey and Evaluation

Ji—Na Kim, Jae—seok An, Young—woo Jeon, Sang—hyuk Yoon and Yoon—cheol Kim

Department of Nuclear Medicine, National Cancer Center, Goyang-si, Korea

If a new test is introduced or reagents are changed in the laboratory of a medical institution, the characteristics of the
test should be analyzed according to the procedure and the assessment of reagents should be made. However, several
necessary conditions must be met to perform all required comparative evaluations, first enough samples should be
prepared for each test, and secondly, various reagents applicable to the comparative evaluations must be supplied.
Even if enough comparative evaluations have been done, there is a limit to the fact that the data variation for the new
reagent represents the overall patient data variation, The fact puts a burden on the laboratory to the change the reagent.
Due to these various difficulties, reagent changes in the laboratory are limited. In order to introduce a competitive bid,
the institute conducted a full investigation of Radioimmunoassay(RIA) reagents for each test and established the
range of reagents available in the laboratory through comparative evaluations. We wanted to share this process.

There are 20 items of tests conducted in our laboratory except for consignment tests. For each test, RIA reagents
that can be used were fully investigated with the reference to external quality control report. and the manuals
for each reagent were obtained. Each reagent was checked for the manual to check the test method, Incubation
time, sample volume needed for the test. After that, the primary selection was made according to whether it
was available in this laboratory. The primary selected reagents were supplied with 2kits based on 100tests, and
the data correlation test, sensitivity measurement, recovery rate measurement, and dilution test were conducted.
The secondary selection was performed according to the results of the comparative evaluation. The reagents
that passed the primary and secondary selections were submitted to the competitive bidding list. In the case
of reagent is designated as a singular, we submitted a explanatory statement with the data obtained during the
primary and secondary selection processes.

Excluded from the primary selection was the case where TAT was expected to be delayed at the moment, and
it was impossible to apply to our equipment due to the large volume of reagents used during the test. In the
primary selection, there were five items which only one reagent was available.(squamous cell carcinoma
Ag(SCC Ag), B-human chorionic gonadotropin(8-HCG), vitamin B12, folate, free testosterone), two reagents
were available(CA19-9, CA125, CA72-4, ferritin, thyroglobulin antibody(TG Ab), microsomal antibody(Mic Ab),
thyroid stimulating hormone-receptor-antibody(TSH-R-Ab), calcitonin), three reagents were available
(triiodothyronine(T3), Tree T3, Free T4, TSH, intact parathyroid hormone(intact PTH)) and four reagents were
available are carcinoembryonic antigen(CEA), TG. In the secondary selection, there were eight items which
only one reagent was available.(ferritin, TG, CA19-9, SCC, B-HCG, vitaminB12, folate, free testosterone), two
reagents were available(TG Ab, Mic Ab, TSH-R-Ab, CA125, CA72-4, intact PTH, calcitonin), three reagents
were available(T3, Tree T3, Free T4, TSH, CEA). Reasons excluded from the secondary selection were the
lack of reagent supply for comparative evaluations, the problems with data reproducibility, and the inability
to accept data variations. The most problematic part of comparative evaluations was sample collection. It didn’t
matter if the number of samples requested was large and the capacity needed for the test was small. It was
difficult to collect various concentration samples in the case of a small number of tests(100 cases per month
or less), and it was difficult to conduct a recovery rate test in the case of a relatively large volume of samples
required for a single test(more than 100 uL). In addition, the lack of dilution solution or standard zero material
for sensitivity measurement or dilution tests was one of the problems.

Comparative evaluation for changing test reagents require appropriate preparation time to collect diverse and
sufficient samples. In addition, setting the total sample volume and reagent volume range required for
comparative evaluations, depending on the sample volume and reagent volume required for one test, will reduce
the burden of sample collection and planning for each comparative evaluation.

Primary selection, secondary selection, evaluation
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Fig. 1. This is the result report of External Quality Control program.
Table 1. Reagent information survey from the kit manual
aaE Ao = 3|AH | step "J%M’J(h); ﬁlﬂ%‘(q@ Buﬂer%‘,‘(ul} Tracer%’(ul): Std maxs & ZHlAIEE0ld x| - ifv %OIM%': HIE%‘%‘W’SM"{ elg g =
e e P T " E
ceagmoimy  |RIAKEY RE] 1 45m 25 100 200 std vial tecan7hs 5 ng/ml RIAKEY
"7 [Beckman el 1 2 30 300 340 25 ng/ml Beckman
Izotop =2 1 1 50 200 180 3 ng/ml Izotop
Izotop =2 2 1h-1h 100 100 200 240 37 U/ml 1zoto
cat0-0(els) [RIAKEY R 2 30m-30m 50 50 50 240 7 Uyml = AKE‘:, CIS Bt5 g 7h5 3| el
cis BE] 2 3h-3h 100 200 300 240 37 U/ml
RIAKEY AT 1 1 50 50 500 std vial tecanZHs 35 u/ml
sotes |1ZOtOD =2 1 1 100 100 500 35 Uyml RIAKEY S
AT edkman | FW | 1 1 100 300 500 312 U/ml izotop BedkmaniCls B E Al
cis BE] 1 overnight 100 300 500 25 Uyml
oy [RAKEY I I 15 25 100 100 2 ng/ml RIAKEY
RIAKEY Ak 1 1 20 300 2000 195:14;);%) ng/ml
male: 38-457
female: 7.4-73
Ferritingztel =t Hagiac et
Beckman | 2 | 1 1 20 500 1100 02??; ‘gﬁgs ng/ml fedkman
15-18y(m): 16-90
15-18y(f): 5.0-
127
0-40.1(=h
DiAsource| &l 1 2(375) 50 400 %0 pg/mi
Free T D“:lﬂj(i) DI:SISI:ICE
AMP 284 1 237E) 50 400 90 o5 g((;)) pg/ml
svojzr |IZO1OP =9 2 tovernight(4% 100 100 200 100 0-4 u/ml Izotop
TR BE] 2 |ovemight®d 100 200 300 100 04 U/ml cis
Cis FEl 1 2 50 1000 55 20425 | pg/ml P—
Beckman 22 1 1 100 400 163-3.78 pg/ml i et b
TS RiaKeY FEE 1 50 300 30 std vial St Zare 20425 | pg/ml Bﬁ:a‘s st st
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Table 2. Example of specimen collection

R 2, B8 A, B AA S et
® ol wheh Al okg 23 AT 1,220 A1
Ok A YR SER A&k NO0

WA ol AR A= 20201 19 ~37}
A °J1H W}i o= El AL T ol 2SIk ol
o] TEe AR 7 AL FET Fat 100714 =5]5to] 5

Aol AP A== 7&*“‘1 7]

T2 A L) AAPE Alofd a3t FAF (9] 1 L) H]aL
T3:75 (25, 25, 25) 3714
T3, TSH, FT4 g|o|E
’ AS]_J_,’;H /\];1 & 675 TSH: 400 (100, 100, 200) AloF
e=enin FT4: 100 (25, 25, 50) v
A 600 1] A} £1200 0] B 3 AL 7920 ARES]4 5 ol ol
250 o] 4fo]ojof .
13] FHAFA] 200 o] BR7H HARR] 7-5-
1200 RO 33| AA]E: 600
Sl A (Pool serum AH&) RO+3EZ9H2 33] A A 300
© RO+IZN3 33 ALAJE: 300
RO+3EZN4 33] AA]E: 300
Table 3. Example of test plan
-8 gAY FH 5 H]aL
(0~6) 14 Duplication
Control 4 Duplication
kit7F HAFA 7H| o 100 n=100
Ak B4 A B (244 Bhol) 22 1Hl, 20, 44,..., 10244} 2set
WA A (n=20) 20 n=20
3] 4 A] % (Hook effect@21) 12 1ul, 10uH, 100wl 2+ 4set
sleE AE 12 RO, R0+2, R0+3, R0+4 7} 33] vz =4
Total activity 2
Total 186
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Fig. 2. This is example of a correlation coefficient test.

(2) AN
Al s)ste] A4S ERIsks AR W2 5=et
£ sroAe] SHIAE A ffdtolnh 4% 4
HeHET £ 520 HAE T Ei= 340
= 2ufl, 4uf, 8ul, 164, 324}, 64u}, 1284}, 2564}, 512%),
10248 7k2] Ak 345k ch(Fig. 3).
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22 240

Fig. 3. This is example of a dilution test.

A el Aofulet 22 27k FES
= = =4 "HHL 2 Standard deviation (SD)
WS AgSIch Aok ol E0U0F 10~208) 2at 5

HHM)Z} SDFES 51 +2SD cpmo]| FEshs HEZHS
Z4sto] YR gt3ih(Table 4).

Table 4. Example of sensitivity measurement

i AATSE B Al
Hs
sEak cpm sEgt cpm
1 0.1 201 0.3 136
2 0.1 250 0.5 150
3 0.2 288 0.2 124
4 0.1 216 0.5 152
5 0.1 228 0.1 112
6 0.0| 141 0 1086
I 0.0 129 0 87
8 0.0 138 o] 79
9 0.0 127 ] 77
azis 10 0.1 179 0.5 158
11 0.1 180 0.2 121
12 0.1 212 0.5 154
13 0.1 217 0.3 138
14 0.1 204 0.3 132
15 0.1 201 03 131
16 0.1 247 0.5 154
17 0.1 266 0.3 129
18 0.1 206 0.4 147
19 0.1 191 0.5 152
20 0.1 214 0.8 183
Total activity 272748 144664
Total activity 286116 137696
M 201.75 1211
sD 43.0625998 27.165971
M+25D 287.8752 18543194
DIZH =015 Dl ZH 0.8

(4) 18 =3 5u Al
opAes 2 FEET 25 5 A

 AAZ 108, 1008 3|45t ZHIAKTable 5).

o
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Table 5. Example of high dose hook effect test
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Table 6. Example of recovery test

CIS RIAKEY IZOTOP
7.1 o I 5.8
R R
R 7.2 9.2 5.6
9.4 5.8
7.2 e 97 |=2T=_ 0 59 |2T=
R+1 6.5 105 R+1 357 104
gTEAE (Hl4HE}=9.4/2+3/2=6.2) 6.9 110 | (Al4H8t=5.8/2+1.3/2=3.55) | 3.7 104
R+2 8.9 113 R+2 4.5 102
(Al £+Et=9.4/2+6/2=7.7) .1 118 (Al 4tgt=5.8/2+3/2=4.4) 4.5 102
R+3 15.3 110 R+3 8.1 102
(A AEE=9.4/2418/2=13.7) 14.4 (Al AtEr=5.8/2+10/2=7.9) 7.4
Table 7. The result of the primary and secondary selection
1A 47 2& A A H
715 TAT, ZH|H 8715 of §(Al2fzh
SCC SCC
HCG HCG
itarmin olate itamin olate
1 7| I'I gr:,-e tes?; szt/eFromta \F"r;e tesfc‘)lszt’g:ron;
Thyroglobulin B2 e Z 0H-3)
CA19-9 TAT(-1)
Ferritin Alek OlZ & (-1)
CA19-9
CA125 CA125
CAT2-4 CAT2-4
Ferritin
AL 7HS Al 4 2 To-Ab
(=i AEAIF ) M
Sokant intact P A% DIBEEN
T3 T3
FreeT3 FreeT3
37 Pieea o
Intact PTH
CEA AleF Ol Z(-1)
47“ %’E;?roqlobuli_n

2 o

2 A5 Sl 1A Aol A Al ==

Aok Aok uhired

AF # A Q] AAF A~ @ A ZH(Turn Around Time, TAT)E T} Z o]
A7k A A Alok o] To} gl Aol BS54

o 12} AoIA ALgTFsE Alekol 179l A9 5B
squamous cell carcinoma antigen(SCC Ag), /A -human
chorionic gonadotropin(ﬂ -HCG), vitamin B12, folate, free
testosterone 031, 270Q1 = 8FE(CA19-9, CAI25,
CA72-4, ferritin, thyroglobuhn antibody(TG Ab), microsomal
antibody(Mic Ab), thyroid stimulating hormone-receptor-
antibody(TSH-R-Ab), calcitonin), 37]¢1 ZHYE= 5£2E
(triiodothyronine(T3), Free T3, Free T4, TSH,
parathyroid hormone(intact PTH)), 47}Q1 A= 2=
(carcinoembryonic antigen(CEA), TG)©]%ic}.

27} 2% A AT ALG7Hs T Alofo] 3702l AAFRES
T3, Free T3, Free T4, TSH, CEA$I A%, CEA = HA} 7155t
AloFE 8 Aol SaARRFE Al HEA] Stal] 371A] A
oftt A3 stk AR’ Alefol 27019 A2

intact

CA125, CA72-4, Tg Ab, Mic Ab, TSH-R-ADb, calcitonin, intact
PTHo] %t} intact PTHS] A X= AFE71=31 A|2Fo] 37}X]
0] 451 AARE FRAFRIE] AlokS AR o) AL
7Hs3E A|eFo] 271161 A 0 7 Bg5l gk AR 7S5 A Fo)
I7HA) 2 @ XA = 2522 SCC, HCG, vitaminB12, folate,
free testosterone, TG, CA19-9, ferritin®] It TG& A7
QF A|oFo] 47}1R]of] &6h= HAR RO AT Al ZEl| 9] F
ALl A TR A oFE AlSHQEaL, vl AF g A3 gofE Ad
39 ZA| o} o] ] WMol thet -8-o] E7Fadtrhal wty
oA 2FA o2 T A T CA19-9= AR 7Hs8E Al
ofo] 27k Q1 o HEGAIZEO = Q13 @A O] TATH <] 9
Ao A2)E 79T ferriting] 7917 ALS7H5 3k Alofo]
27hx) 9 01} Al} ] |30 2 Tk ) Y| QickTable 7). 2
R} AJORS B A8 7ol 13, 23 A4 Aol A
71523 B S sk Aol 4
0] A%} o|Qof= 1 Q 3l HIgF O & A|okS A EG O
AT T BE dols elslel DR EAE
apgeleich. BrhAel: A dole Wb Aol 988
R e Rk

_'a
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ZEE, ZAHE radioimmunoassayAl2F AL 2 H|AIS

TG AH| R B 7EA
1872} 2020.3.19
A B [
Principle of the assay IRMA(Coating tube), 2 step IRMA(Coating tube), 2 step IRMA(Coating tube), 2 step
Standard.Control. Sample 100ul 100ul 50ul
Standard Conc. 0.15. 0.8, 4.0. 20. 100, 250 | 0.16. 1.9. 5.0, 15.6, 52, 200, 550 | 0. 0.15, 0.8. 4, 20. 100, 250
Reference value 2-70 na/ml 50 na/ml 50 na/ml
g Analytical Sensitivity {manual) 0.08 ng/ml 0.2 ng/ml 0,006 ng/ml
Functionnal Sensitivity (manual) 0,2 na/ml 0,7 na/ml
Kit Lot No. 2298 R3320024
Tracer 404kBq 481kBq T99kBq
Total incubation time ovemight-2hrs 3hrs—ovemight Thi=1hr
Expiry date 2020.4.8 2020.4.7
1. kit2] 2ubEol Apg 1step 1step 1step
2. 3YUx
3. &4 EAlE(Recovery test) o [¢]
YIS (4. s MAH o o]}
5. Sensitivity &3 o] ]
6. WEY FILY o o]
7. kitZh S ZAM 2 2 2 o )
ek
1. BAHEA 12:308 71X PSS AMA HAEHZH0I A BEEAIZE 3AIZh BRlE 2AK] Y5 gAY,
2. C W4 EM(duplicationO|L} M F HEFolsfoh: fREOH IUSHUR @Y
34U rex FHEMA FRE 55 10 ng/ml: BE 42 HOHE 222 oy
4. 9ZE:C015/B08 HEM
5. Avs C : RA2=0.6496 EE]
6. A vs B: R*2=0.9589 Y
7. CE SHEAZ L&/ EE(1hr-1hr)
Fig. 4. This is example of evaluation report for thyroglobulin,
3, AR Rl 518 A BpSkES Stk Fig 4). A8 7Rs it Alee] FFol s alorict S8t )
2 Aol A 7P A7 El e a2 A A ol ek A AP o] o] FofFrkal st ek M H Alofof| 25k HlolE
A7 gL AAR A B a3 A o] A2 Agole A4 H5o] JA| et o8] HEE ofnfsh= Aoll= A7 e
7hEA] FUANE AT A2 (4 1007 ofsholl= B& FARH A AJofo] M7 E= o] thgt Fgo] Qlrt o]
ot v AAE A7 ol Hlen, i HARA] 2 2IRE ThFRt of 20 = AR of A &f AP A 2 AT ©.
23 74 ol AR A OE B (100 ulo el B4 & o] Rojx 3 glrk. Bl AR AA YR w5t
EAEES AYsl7) 71 ol fick B3 TiftE S0l 34 7] $13to] HAPEZE radioimmunoassay(RIA)A|OFS a2
AEE 918 B4 Solut B0 B HET ASw Bl ASHTL v mAIEL B3 Aol A AL TR T Aok 912
A el shtict sk o] BYE Ff5taat skt
[T/ 2 ] 2 e A AR oA AJEsaL Sl
TE U H= FARE SIS AL A QS % 2058 0lth Z17ke] FAbE
2 R ETe|oh /| FE e AuRIAS e A
HAPA OF W78 e wn AR Al ohfelal T2 Al 87Fs T RIAA RS A= 2ARSHAIAL, ZF Al ofol] it vl
L 918 Mg Ful7Icte] Wast BEH 18] AA Al QS Shrstglrt. 27to] Alokuirt el e Selste] FA}
a7k HAF 9L A oF ol whet Bl F Al 2 ghE HA 53} incubation A Zh, AL A H 3 AR, AloFE 5=
o, Aok H9IE S ok v AR S T el BRIske] B AU ARG THSEA of o] ufek Aok 17
oA AT AEAD L A o o] S AoITE. A sl 13 A E AokS 100 test7] 0.2 2 kit B
wiob ol B, T, 3lE, A4S X
e of SFAAL, Bl a A H Axfof| wheh Al ofE 22F A8t 1, 24
S TR AloFE B AEHAER AlEsiinh AA
15 ] o)z we] selst Al AT AALE ERSh  AJORE TR AT Aol 13 23 A THgel A e
Ak ARSIE Aok WASHA Hl A9 Bael Wb Ak AR e A S skt
of S0l BAE 5L Aot cfet Bk ol ol Aok Rtk [ TH ztzbe) Alotuteh oo Shelstol Aok 1741
Bu 2 Eloj A | m AL B ] SIAL Rl o4 AlelEE A9 7+ @At @A) Tum Around Time
A a3t 20] SFEofof sh=t, AR 2 HAPE R 3 (TAT)Er} DA = Z-5-2F GAF Al ARS- Al efgo] ot 4]
sh7]of F-Eet AAlFe] EH|Eojopsh, A4 Hw A ARE0] E71s 3 A7tk 13F A ol A ARE7 13 Al eFol
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17§91 9= 5% squamous cell carcinoma antigen(SCC
Ag), B -human chorionic gonadotropin(8 -HCG), vitamin
B12, folate, free testosterone ©]11l, 27}Q] A= 8EF &
(CA19-9, CA125, CA72-4,
antibody(TG Ab), microsomal antibody(Mic Ab), thyroid
stimulating hormone-receptor-antibody(TSH-R-AD), calcitonin),
37091 7-9+= 5% E(triiodothyronine(T3), Free T3, Free T4,
TSH, intact parathyroid hormone(intact PTH)), 47|21 7 -$-+=2
ZX(carcinoembryonic antigen(CEA), TG)©] it 22} 2%
A7 A3} A7 g AleFo] 3701 A2 T3, Free T3, Free T4,
TSH, CEA, 27}|2] A2 TG Ab, Mic Ab, TSH-R-Ab, CA125,
CA72-4, intact PTH, calcitonin®|Ith. T4 X A= 2o
ferritin, TG, CA19-9, SCC, 5 -HCG, vitamin B12, folate, free
testosterone®] 1T}, 22} A7 of| A A £] ¥ Abf-oll = Bl A F
= SIg AloFggro] Qb 792} tlof e AE /ol A7 L
U -, ol HEof thgh 4=§o] E7hssirhal
A5k Bl AE Al 7P EA7E e R 1A A
ATk HAPAG7H AL GAF Al B g Aol

A7E EA] YA AARA 7 A2 7394 1007
et w= AAE A7 of e Rl om, gk
Zagt Aol A = w2 794100 uLe] )
SAHS A5 17 ol k. EjE Wit &

o

=
AR Sfe s 40lo] ) 200 o] K

ferritin,  thyroglobulin
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