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The Evaluation of Proficiency Test between
Radioimmunoassay and Chemiluminescence Immunoassay
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Purpose: To establish accurate external quality assurance (EQA) test, cross institutional and modality tests were
performed using WHO certificated reference material (CRM) and same pooled patients serum. Materials and
Methods: Accuracy and precision were evaluated using CRM and pooled patients' serum for AFP, CEA, PSA,
CA125,CA19-9, T3, T4, Tg, TSH. To evaluate the accuracy and precision, recover test and coefficient variation
were measured. RIA test were performed in major 5 RIA laboratory and EIA (CLIA) test were done in 5 major
EIA laboratory. same sample of CRM and pooled serum were delivered to each laboratory. Results: In 2009,
mean precision of total tumor marker of RIA was 14.8+4.2% and that of EIA(CLIA) was 19.2+6.9%. In 2010,
mean precision of 5 tumor marker and T3, T4, Tg, TSH was 13.8+£6.1% in RIA and 15.5+£7.7% in EIA (CLIA).
There was no significant difference between RIA and EIA. In RIA, the coefficient variations (CV) of AFP, CEA,
PSA, CA 125, T3, T4, TSH were within 20%. The CV of CA 19-9 was over 20% but there was no significant
difference with EIA (CLIA) (p=0.345). In recovery test using CRM, AFP, PSA, T4, TSH showed 92~103% of
recovery in RIA. In recovery test using commercial material, CEA, CA 125, CA 19-9 showed relatively lower
recovery than CRM but there was no significant difference between RIA and EIA (CLIA). Conclusion: By
evaluating the precision and accuracy of each test, EQA test could more accurately measured the quality of each
test and performance of laboratory. (Korean J Nucl Med Technol 2011;15(2):116-124)
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s ojstat HAHAE A A8k TRIE 52 thde
2 siglen, 2000d=s FY #AA HARD Alpha
fetoprotein  (AFP), antigen (CEA),
Prostate specific antigen (PSA), Cancer antigen 125 (CA 125),
Carbohydrate antigen 19-9 (CA 19-9) 5 5%, 2010 of &=
Z0F AR} 5% ZAMA 71573 A Triiodothyronine (T5),
Thyroxine (Ti), Thyroid stimulating hormone (TSH) %
Thyroglobulin (TG) 5 452 7151 & 952 43It

Carcinoembryonic

2. 4y

chaselstsiol chatalelsl|atslol A ¥l 43) Algekn
Q= oRAYE] &SHUEA|E(External Quality Assurance
Scherne, EQAS)o) A} 2783} shahalabaiel 2 gt
of A5LE WREom, S YA SR E ey
o4 971 SSI51Ek 009, 21065 2% 2512 5 43
& kst on, 20009 ® 2/45 7ol % EAR} 55
S 5ls] Sela} Aabalst shepgela e =

ZZH
—uou
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LZ2 9 82 YAHAZ Y st YHARF YO Sk BlwE
Bh= 570 AHAMAE A A|3Y5FYIT) 2009 % 4/457)0)=

ZoFR 2| 2}Q] AFP, PSA 2Z 0 2 57| W elo] aojst AARA
7N AAPAE oA A 3Y51IEE 2010 2/487], 3/45-7] 9]
J*o*d 7S AANE 271810 F 9502 57 o] #o
ArVT} 570 =] A QJISAARE B ARl
AAEE iAoz Aldialeict =, 20099 % 23], 20104

O

<

75
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28] % 4315 QR AR Waste] o)
SpARAOl A ARSHE MpAbo2 gH AF S o]
§5he 5l bl shhmT o= g Tte] At o
BlE 958 ko shick
3 X—IEJ_|-E|'='II

S n|mAle] AR AETClEA S B9t 71
219] pooled seras A, &, Igx 3 level2 Ho} YEEL
S B AAREO 2 PRSI0l W 43] HlESH- o
e @A 0 Aee(Accuracy)E B7I5F7] fI8te] WHO

o) Z 3 FE 2 (certified reference materials, CRM)Z AR5}
&tk WHO <= NIBSC (National Institute for
Biological Standard and Control, United Kingdom), IRMM

Reference Materials

ol

=T ZILZ] O
oJJ—"‘EXEL

(Institute  for and Measurements,

Belgium)oll 4] Ftuistglom, WHO Q1ZmzEdo] gl
CEA, CA-125, CA 19-9 2.2 ArEslE Arae| &2

Sigma-Aldrich (Sigma-Aldrich Chemicals, US.A.)E —uli5}
o] A, F, 3L 3 level E= 4 level2 A| 23} ARESIICH
(Table 1).

S oSk AL of| A ARg-SEaL
J¥(Radioimmunoassay, RIA) T= HH

Table 1, Category of WHO Certified reference materials

Ttems Institute Code

AFP NIBSC AFP

CEA Sigma-Aldrich C4835-25UG
PSA NIBSC 96/670

CA 125 Sigma-Aldrich 06008-5KU
CA 199 Sigma-Aldrich G8660-5KU
Ts IRMM IRMM-469
T4 IRMM IRMM-468
TSH NIBSC 81/565

TG IRMM BCR-457
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£=2H(Immuno radio metric assay, IRMA)¥} X534 &
AFgBHE SiepTe =
CLIAE Mashich B sl Sk o8
Aede] SHEAIH(External Quality Assurance Scheme,

EQAS)°] /\]‘%O]'% QEACIHER ZAol= =4 71 X

J%(Chemiluminescent Immunoassay,

L oil% 570 W9, EIA(CLIA) HAR= 57] HARAIE oA
SAstelon, 54 1 A= HolA 4= Table 29} At}

2/45719}F 4/457) FF EAA}F 5Fof thgk 54 7 A
T RIA B 14.8+4.2%, EIA(CLIA) B4 19.2+6.9%0]|th.
= Wl 7}k B Golst 2ol §19lrh(p>0.05, Table 2). RIA

O
U (Inter-assay precision), = 7|UF WHO JZSERE HAR= GraphPad Prism 4.0 o]-83F Ao A Fsst 2
Ae AESE 9ol = 3]4E(Recovery rate)= oL = S chFig. 1~3).
A 7F A== HolAl4(Coefficient of Variant, CV.)Z 3
7151913, RIAS} EIACLIA) Z4ubH7 Alphy Baje ng/m
15 .
GraphPad Prism 4.0 2 13- AM-51% 0., SPSS 19.0 for
WindowsS ©0]835f0] v t-S-F = Wilcoxon A= 4=
9 BHOR p00sE FAHCZ felalein WL
#9| ATE BeREEAR HABHACH °
EIA T
(CLIA)
5 4
1. 20099 2/4827|, 4/427| QR H=R2|E@Y =Y "é:
a = . = 0 ng/ml
20001 2/457]0] F0F HAA} 55T} 4/457] FOF % ] - - =
2} 222 Ao g SR ATl E YL ALRSlo] RIA AA RIA
t2ge 8% Ahest Fig. 2. PSA EQAS Pooled Sera (2009, 4/4)
ne/ml 200 | U/ml
i 150 -
[E—
150 |
100
EIA
100 | EIA
(CLIA) (LAY
50
50 |
T;
0 F@-( . . . , ng/ml u/mi
0 50 100 150 200 | 50 100 150
RIA RIA
Fig. 1. AFP EQAS Pooled Sera (2009, 2/4) Fig. 3. CA 19-9 EQAS Pooled Sera (2009, 2/4)
Table 2, Inter—assay Precision of RIA and EIA(CLIA) by EQAS
. RIA C.V.* (%) EIA(CLIA) C.V.* (%) |
ems 09, 2/4 09, 4/4 09, 2/4 09, 4/4 p value
AFP 18.1+4.8 13.849.7 19.6+10.3 12.3+5.5 0.917
CEA 14.4+3.2 12.4+5.7 0.285
PSA 7.8+1.4 16.4+1.5 8.3+3.1 20.7+8.5 0.345
CA 125 13.7+£5.7 11.3+1.8 0.593
CA 19-9 19.4+3.0 49.7+13.5 0.109

*The data indicate the mean+S.D. of coefficient of variant (C.V.) for 3 levels (low, medium, high) of items



2. 20094 4/487| WHO QUEHZEX! =X
2009E % 4/4F7)0f ZFFAR} 2E2L e E WHO
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AT E RS /\]——8—8]‘9&_(_)_1]:]’ RIA }U\]’}:— E]‘H]E 57H tﬂ—?——]
EIA(CLIA) A= 57) AxMAIE oA 2431 3]4-8 Aat=
Table 37} Zt.

WHO ¢15¥&

== 35 S04 RIA ﬂk}h 250

o] 69+12.3% 2 tha WS 3482 HthFg. 5).

I
0

3. 2010UE QA CTia|EA

FAR} 5Z3F ZHARA
A}
1A (CLIA) AA}
U= HolAle=

20105 2/457), 3/457]0] ZoF
NN} 42 5 2 9%2S gAro g QR A a| NS
435190, RIA HAR= thR1I= 570 e, E
= 570 AAMIE A AlgE &4 7 4

T A% -8R91% 104~109%2] £ AaE HS
Hhy 71 -ﬁ-_JﬁLP Zpol= AATHp>0.05, Table 3). AFP= —‘,:— H} Table 49} Zt}
HollA L2 35S B0 K Fig 4), PSA= EIA (CLIA) 20109 %= & 9%F9] &4 7+ AU RIA H+ 13.8+
% %
150 . 250 .
T 200 |
T ! 150 |
EIA
EIA (CLIA)
(CLIA) 100 4 100
50
50 . G 50 J—Jjoo 15. 250
50 100 150
RIA RIA
Fig. 4. AFP WHO Standard Sera (2009, 4/4) Fig. 5. PSA WHO Standard Sera (2009, 4/4)
Table 3, Recovery rate of RIA and EIA(CLIA) by WHO CRM
Lo RIA EIA(CLIA) e
Recovery rate* (%) Recovery rate* (%) P
AFP 104+8.1 109+5.4 0.109
PSA 102+35.7 69+12.3 0.068
*The data indicate the mean+S.D. of recovery rate for 4 levels of items
Table 4. Inter—assay Precision of RIA and EIA(CLIA) by EQAS
o RIA C.V.* (%) EIA(CLIA) C.V.* (%)
ems 10 2/4 10 3/4 Mean ‘10 2/4 10 3/4 Mean
AFP 11.6+5.7 9.8+6.1 10.7+5.9 10.6+3.2 10.7+2.4 10.7+2.8
CEA 12.8+2.1 13.0+2.1 12.9+2.1 8.9+2.7 10.4+3.9 9.7+3.3
PSA 7.0£2.3 10.5+1.5 8.8+1.9 8.0+1.1 2.0+£0.5 5.0+0.8
CA 125 17.3+4.3 14.4+4.7 15.9+4.5 14.3+4.6 19.9+3.5 17.1+4.1
CA 1997 21.9+£3.7 18.4+6.2 20.2+5.0 28.8+10.5 23.0+£8.9 25.9+9.7
Ts 12.3+10.7 10.1+5.8 11.2+8.3 12.2+5.6 9.5+7.9 10.9+6.8
T, 8.5+2.3 9.8+3.2 9.2+2.8 6.1+2.8 6.9+3.3 6.5+3.1
TSH 9.2+3.1 7.5+2.4 8.4+2.8 5.7+1.9 7.4+2.7 6.6+2.3
TG* 35.3+29.2 18.7+13.5 27.0+21.4 36.8+28.9 57.8+43.9 47.3+36.4

The data indicate the mean+S.D. of coefficient of variant (C.V.) for 3 levels (low, medium, high) of items

p value=0.345
p value=0.046
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6.1%, EIA(CLIA) H+ 155+7.7%0]c}k. RIA #HAH= AFP,
CEA, PSA, CA 125, Ts, Ty, TSH E2ol|4 24 71 Auw
51819121 20% ofe] st Aikg H 9l 1(Fig. 6~7), 3]
|HHE Yot CA 199= FoF Aol7b figlon
(p=0.345, Table 4, Fig. 8), TGx= RIA7} EIA (CLIA) Er} $-
43t AUES Hrip=0.046, Table 4, Fig. 9).

4. 2010H= WHO QISHZEE &5

2010W % 3/4E7]0]A WHO QI=FEEAS o]
SERAR AL SEL A 7158 4E T F 95
Ao RIA ZAR= thle 571 %9, EIA(CLIA) AAR= 5
N HAE A 243 8]4~& AIM= Table 59F 2tk

RIA AApA JFHFELS AMESE AFP, PSA, T,

ng/ml
150 .

100

EIA
(CLIA)

S

HH
o . i 'ngfm\
0 50 100 150
RIA
Fig. 6. AFP EQAS Pooled Sera (2010, 3/4)
U/ml
150 -
100
EIA
(CLIA)
50
U/ml
L] T T J
0 50 100 150

RIA
Fig. 7. CA 125 EQAS Pooled Sera (2010, 3/4)

TSH F52 92~103%= 35st 34+&% HIthFg.
10~12). CEA, CA 125, CA 19-9= WHO CRMo] opd AFZ
slel Arae|Ede A]&o}oq RIA: 36~65%, FIA (CLIA)
= 43-85%% o 3]2g89 "ol = Hi 71 S0
Zoli= 312 tKp>0.05, Table 5, Fig. 13). Ts %04 RIAE=
118+21.1%= X gl o1}, EIA(CLIA)O| A= 145422.9% =2 1}
71 o 3583 HQIrFig 14). E3F TSH £&o
A RIAE 10349.6% 2 &2 Q" 22 1|yl EIA(CLIA)
L 674153% % 22 3482 HrKFig 15).

kd
]

HIAPH G20 W7 (sensitivity), S| (specificity),
A& A(reproducibility) 5-0] $<4=5te] 7HA s2E AX

U/mi
200 .

EIA

(cLia) 100

50

U/ml

0 56 10'0 15'0 20;3
RIA
Fig. 8. CA 19-9 EQAS Pooled Sera (2010, 2/4)

ng/ml
60 o

40 +

EIA
(CLIA)

T
1

RIA

Fig. 9. TG EQAS Pooled Sera (2010, 3/4)
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200 -
150
EIA % E
(CLIA) 190
50
0 %
0 50 100 150 200

RIA
Fig. 10. AFP WHO Standard Sera (2010, 3/4)

%

150 -
EIA
(cL1A) 190 1
50 . N
50 100 150

RIA
Fig. 11. PSA WHO Standard Sera (2010, 3/4)

Table 5, Recovery rate of RIA and EIA(CLIA) by WHO CRM

el ulsto] ofRl=st Fob 27 W17k 10° 710" molL
by e el BEel SRR 23w sk, o

ol 27 4 QlolA] AP ARH§OoT H3kh

200 -
150 J w
EIA
(cLiA) 100
50 4
0 . . . %
0 50 100 150 200
RIA
Fig. 12. T, WHO Standard Sera (2010, 3/4)
0,
% 120 .
90 |
EIA
(cLia) 60 1
30 |
0 . . . V%
0 30 60 90 120

RIA
Fig. 13. CEA WHO Standard Sera (2010, 3/4)

RIA

EIA(CLIA)

Ttems Recovery rate* (%) Recovery rate* (%) p value
AFP 99+6.7 109+11.2 0.109
CEA 65+0.6 76x2.3 0.102
PSA 97+4.5 100+12.4 0.109
CA 125 36+4.6 43+2.1 0.102
CA 199 65+9.8 85+7.2 0.109
Ts 118+21.1 145+22.9 0.109
T4 92+3.9 90+5.1 0.285
TSH 103+9.6 67+15.3 0.109
TG 71+11.1 72+4.9 1.000

*The data indicate the mean+S.D. of recovery rate for 3 levels (low, medium, high) of items
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Fig. 14. T5 WHO Standard Sera (2010, 3/4)

Table 6. Sensitivity of RIA and EIA(CLIA)

=%
I__“l"l

gz} ul5aho(Table 6). @A) hAbEel =7
+ Beckman coulter(H]E), BRAHMS(E4), CIS(ZH2),
SIEMENS(U];#), Fujirebio(1]=2), Biosource(*#7]o])), DIASORIN

(olzloh) & 4, = B Ao d5 F2 7IEE A

AFSEIL 9lom] WhgAIRke] BEE |2 A Fof ik

ARSI S A B30 o] manualz} <5
S48 Rlel 24 Ak ANE U 5 alck 53 A
B0 R FUY| A AFEHOR B Y2008 ), B

AR AU, LRI HJsHiAl

o Repke] 71200 ket Re] AHelA

B Qe NSRS PESh, A

ol A4S Bk S Al i o
A Aol QEe wa ork mg

OLAS A Z1914< Wejsh Hofe} g 241

t}. KOLAS 245142 24122l %42

%

150 -
100 4
EIA
(CLIA)
50 J
0 ”
0 50 100 150

RIA
Fig. 15. TSH WHO Standard Sera (2010, 3/4)

s RIA EIA(CLIA) Unie
Kit Roche Architect
AFP 0.3 0.61 0.39 ng/ml
CEA 02 0.2 05 ng/ml
PSA* 0.003 0.2 0.008 ng/ml
CA 125 0.2 0.2 0.1 U/ml
CA 19-9 0.8 0.2 2.0 U/ml
CA 15-3 0.2 0.2 0.5 U/ml
TSH' 0.025 0.005 0.0025 ulU/ml
Free T, 0.18 0.02 0.4 ng/dL
Total T; 1.0 0.42 1.0 ug/dL

*Ultra sensitivity PSA RIAKEY : 0.0005 ng/ml
"Ultra sensitivity TSH RIAKEY : 0.001 ulU/ml
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Alof i el oIty 574 &= -, 11 A= 971
o A i o7 g AAe fE A RE T
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S AR o] H21e el AR Bt HAF A A
St 24 71T Ak Ak Aol Solof aith 1 5
O] 9% A FAR Hpeer group)?t HUE=RES: H]
gho 2] Ak tiv] A2 2.} (systemic bias)7} 248 7}
57d0] Qurk 2R ER Rl R =] U= A0
) I SRS BFoF L o] GiTolA
24 AgFd(measurement traceability)©] EHE.5 WHO 213
3 ARgsto] Aot 7]HE o AIR) AR accuracy
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Bt 192+6.9% ofH, 7 W IF {F-2J3k Aol= gIgict
(p>0.05). 2010 FF FEARL} I3 7154 954
RIA: W4 13.8+6.1%, EIA(CLIA):= it 15.547.7%%
RIA AAH= AFP, CEA, PSA, CA 125, Ts, Ty, TSH £20]
A 57 2 A= S8Rl 20% olUiR ¥3E AnE
HAT, 3-4HAE Yol CA 19-9= 23t Zol7} ¢l
©1Kp=0.345), TG RIA7} EIA(CLIA) Rt} 9581 Al
£ H9rKp=0.046). 2010 %= WHO 1ZHFEZL 0]83]
S8 S7lA RIA HAfellA AFP, PSA, Ty, TSH F-52
N2~103%5 a3t 3483 Helrh CEA, CA 125, CA
19-9= WHO QIgxEEZo] opd AEste A=aeEd
= AREt] W Bl Bl o, Ko7k Aol Igiet
(p>0.05). Ty =04 RIA: 118:21.1%E ¥ g ou), FIA
(CLIA)OJ A= 145222.9% 2 FH 71 2 3488 29
11, TSH £2oj4] RIAL: 10319.6% 5 22 3|48S 1Y)
A4k, EIA(CLIA): 67+153%% WS 3482 ®glch 2
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2009 e FF HAAL 5FOA 5 7F AUEE RIA=
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oF 7M. 7157AF 9Fo)A RIA:= B 13.8+6.1%,
EIA(CLIA)= B+ 155+7.7%% RIA A= AFP, CEA,
PSA, CA 125, Ts, Ty, TSH F-50A &% 7+ A= 589
9191 20% o= FuF ATE BT, S4H S Hold
CA 19-9= p value 0.3458 -9-0]3} 2jo]i= gllc). 20108 &=
WHO IF#EE4S AR RIA A} 348 S A
AFP, PSA, T,, TSH:= 92~103%= 2F5 3t 3482 H )
CEA, CA 125, CA 19-9= WHO 21Z3% é%élcﬂ opd A&
she A Eds ANEShe] W 35 o, f+

oJgt xoli= 1 THp>0.05). Ty ZEof|A] RIA% 118+21.1%
2 Ko}, EIACLIA)AL 145222.9%2 |5 7}1E
Lo QT? B3, TSH EEo|A] RIAL: 103£9.6% 2
22 3|82 HYAT EIACLIA)E 67+153% 2 W2 3]
88 Btk PAMHGS AU AFsuE o83t 3t
SHFFHASA MY AR Blagrloa S4 1 dde
+ 3-8RI 20% oW = F Y 7 93t Aol ¢l
AcHp>0.05). 3|82 WHO AFHEEZS o835 T5
of|A] 90~110%= FE et A7 Bl o]e] FEAHE F+
W 2F f-oJRE Afol= ATH(p>0.05). wHEbA] HWD* 5%
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