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Radioimmunoassay Using Quality Control Materials BIO-RAD
of the Suggestions for Setting Acceptable Range

Hee-Won Park, Tae Hoon Kim, Gyeong-Un Roh, Hyun-Joo Kim
Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea.

Purpose: Immunosorbent assay most commonly used in the laboratory and commercial third-party quality
control material is a substance that provided by BIO-RAD. However, in Reference Sheet by radioimmunoassay
test kit or a measuring device for the mention of Acceptable Range is somewhat lacking. Radioimmunoassay
for the inspection of test results by setting Acceptable Range to increase the objectivity of the recommendations
on the data accumulated by the manufacturer listed in the Reference Sheet is to be issued. Materials and
Methods : In our hospital since 2009 partially BIO-RAD using quality control materials in 2011, excluding
certain items, some items were most of the BIO-RAD third-party quality control materials are used. Thus,
internal quality control data accumulated BIO-RAD's Unity Real Time program by using the items were
measured. Results : BIO-RAD using quality control material items were about 50 of the 20 Point Data averages,
standard deviations, variation coefficients were calculated to measure the Acceptable Range of kit, automated
immunoassay attributed Roche Elecsys / E170 / cobas e Systems the measures and compared. Conclusions :
BIO-RAD QC materials commonly used hospital and peer group by setting the measurement kit, suitable for
laboratory equipment for radioimmunoassay of Acceptable Range manufacturer recommendation to increase
the objectivity of the test results by national and international recognition for radioimmunoassay should seek to
increase. (Korean J Nucl Med Technol 2012;16(1):108-114)
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HofAl= 20099 FE FEA o= A3A; A=
¢l BIO-RAD AJ&& ARg-stoigkom 2011 d o=
2 A SRS HloluAY, SAEA
AR AlLfRt o2 AAR=el BIO-RAD 7=
PBUL Agel 9k

WAL O 7 Wi ro] A|TE+= Level 1 (A%5%), Level 2
(F%55), Level 3 (1% %) A=HEZLS
AFQl Alpha fetoprotein (AFP), Carcinoembryonic antigen
(CEA), Carbohydrate antigen 19-9 (CA 19-9), Cancer antigen
125 (CA-125), Cancer antigen 15-3 (CA 15-3), Thyroglobulin
(TG), Prostate Specific Antigen (PSA), Free Prostate
Specific Antigen (Free PSA), Beta 2 microglobulin (B
2-MG), Calcitonin &=ofl= Tumor marker [Liquichek]-2 A}
gslon, s 2 AR Osteocalcin, C-peptide, Parathyroid

Q]
=

FPEAA 2

Table 1. Tumor marker [ Liquichek ] BIO-RAD data (Lot No. 19880)

HEAPHOIZ M 0| Acceptable Range AFo0i| Cish ¢

hormone (PTH)-2 Specialty Immunoassay S AHE-5}312
™, Estradiol (E2), Luteinizing hormone (LH), Follicle
stimulating hormone (FSH), Progesterone (PG), Thyroid
simulating hormone (TSH), Free T4, T3, T4, Free T3, T3
uptake, Prolactin, Human chorionic gonadotropin (HCG),
Ferritin, Cyclosporine, Vitamin B12 (Vit B12), Folate,
Immunoglobulin E(IgE), 17-0-OHPG, Cortisol, Aldosterone,
Human growth hormone (HGH), Testosterone, Insulin
Immunoassay Plus& AR8-3}4 T}

A Wi =] giolelE BIO-RADAR] Unity Real
Time Program (version 1.0.9.27) o]&3to] HAIGEH=Z

Bk LEEA, WolARE AU

A 9 Ao sk
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AFP (ng/mL) CEA (ng/ml)
level 1 level 2 level 3 level 1 level 2 level 3
MEAN 10.7 77.25 188.14 1.58 12.4 53.07
SD 0.44 2.44 4.15 0.17 0.93 2.06
CV (%) 4.09 3.16 2.2 10.68 7.5 3.89
N 20 20 20 20 20 20
Kit Immunotech (Germany) Riakey (Korea)
CA 199 (U/ml) CA 125 (U/ml)
MEAN 24.36 155.44 27.71 91.1 256.5
SD 3.13 7.31 1.09 3.04 11.92
CV (%) 12.85 4.7 3.94 3.34 4.65
N 20 20 20 20 20
Kit TFB (Japan) TFB (Japan)
CA 15-3 (U/mL) TG (ng/mL)
MEAN 19.86 40.85 75.99 3.06 33.8 72.01
SD 1.6 2.98 2.94 0.36 2.46 3.9
CV (%) 8.07 7.29 3.87 11.69 7.29 5.54
N 20 20 20 20 20 20
Kit CIS (France) BRAHMS (Germany)
PSA (ng/mL) Free PSA (ng/mL)
MEAN 4.59 17.05 0.2 3.63
SD 0.22 0.51 0.04 0.21
CV (%) 4.72 2.96 19.61 5.87
N 20 20 20 20
Kit CIS (France) CIS (France)
B2-MG (pg/mL) Calcitonin (pg/mL)
MEAN 1.63 3.87 6.35 25.25 71.9
SD 0.04 0.18 0.38 4.22 23.74
CV (%) 23 453 6.0 16.7 33.02
N 20 20 20 20 20
Kit Immunotech (Germany) CIS (France)

*Concentration of unused.
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Table 2. Comparing target value with Roche, Radioimmunoassay (Tumor marker)

AFP (ng/mL) CEA (ng/mL)
level 1 level 2 level 3 level 1 level 2 level 3
RIA Mean 10.7 77.3 188 1.58 12.4 53.1
Roche Mean 10.4 77.0 189 1.79 17.5 59.1
CA-19-9 (U/mL) CA-125 (U/mL)
RIA Mean 244 155 * 27.7 91.1 257
Roche Mean 14.1 81.5 205 29.2 86.8 230
CA-15-3 (U/mL) TG (ng/mL)
RIA Mean 20.0 40.9 76.0 3.06 33.8 72.0
Roche Mean 23.2 56.7 108 9.17 59.9 147
PSA (ng/mL) Free PSA (ng/mL)
RIA Mean * 4.59 17.1 0.2 3.63
Roche Mean 0.16 4,08 17.2 0.14 3.77 15.8
B2-MG (pg/mL) Calcitonin (pg/mL)
RIA Mean 1.63 3.87 6.35 25.25 71.9
Roche Mean 1.59 3.47 5.37 * *

"Concentration of unused.
Roche Mean : Roche Elecsys/E170/cobas e Systems.

Table 3. Specialty Immunoassay BIO-RAD data (Lot No. 41620)

Osteocalcin (ng/mL) C-peptide (ng/mL)
level 1 level 2 level 3 level 1 level 2 level 3
MEAN 22.06 84.34 188.7 MEAN 1.26 3.33 6.99
SD 2.05 6.69 15.3 SD 0.06 0.14 0.24
CV (%) 9.29 7.93 8.12 CV (%) 464 426 3.38
N 20 20 20 N 20 20 20
Kit CIS (France) Kit IZOTOP (Germany)
DTH (pg/mL)
MEAN 9.75 96.05 300.8
SD 2.0 20.89 71.44
CV (%) 2048 21.75 2375
N 20 20 20
Kit CIS (France)
Table 4. Comparing target value with Roche, Radioimmunoassay (Specialty Immunoassay)
Osteocalcin (ng/mL) C-peptide (ng/mL)
level 1 level 2 level 3 level 1 level 2 level 3
RIA Mean 22.06 84.34 188.7 RIA Mean 1.26 3.33 6.99
Roche Mean 29.1 103 219 Roche Mean 1.02 245 4.70
PTH (pg/mL)
RIA Mean 9.75 96.05 300.8
Roche Mean 18.2 160 519

Roche Mean : Roche Elecsys/E170/cobas e Systems

2 u|=+ CLSI(Clinical and Laboratory Standards Institute)o]] Table 1 Tumor marker [Liquichek] BIO-RAD(Lot
A o Q) o) & HiEe 2 AAM YR =T 9] 58 No. 19880)5 HAF FEHE X4 203] vhE Z7¢t to]g
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Table 5. Immunoassay Plus BIO-RAD data (Lot No. 40750)

T3 (ng/dl) T4 (ug/dl)
level 1 level 2 level 3 level 1 level 2 level 3
MEAN 90.25 166.8 266.9 MEAN 6.61 10.59 19.76
SD 3.23 4.47 6.34 SD 0.33 0.71 0.71
CV (%) 3.57 268 238 CV (%) 5.0 6.7 3.57
N 20 20 20 N 20 20 20
Kit BRAHMS (Germany) Kit CIS (France)
Free T3 (ng/dl) T3 uptake (%)
MEAN 0.22 1.05 2.16 MEAN 20.89 33.55
SD 0.01 0.04 0.07 SD 1.73 1.32
CV (%) 52 374 3.1 CV (%) 83 3.94
N 20 20 20 N 20 20
Kit BRAHMS (Germany) Kit SIEMENS (America)
Prolactin (ng/mlL) HCG (mIU/mL)
MEAN 8.36 19.32 45.59 MEAN * 22.97 711.2
SD 0.82 2.05 3.93 SD * 3.01 93.78
CV (%) 9.79 10.62 8.62 CV (%) 13.09 13.19
N 20 20 20 N * 20 20
Kit AR A (Korea) Kit RADIM (Italy)
Ferritin (ng/mlL) Cyclosporine (ng/mL)
MEAN 24.99 144.04 342.16 MEAN 97.25 208.7 308.65
SD 1.1 16.32 24.05 SD 7.07 17.93 38.03
CV (%) 442 1133 7.03 CV (%) 7.7 859 7.48
N 20 20 20 N 20 20 20
Kit RADIM (Italy) Kit DiaSorin (Italy)
VitB 12(pg/mlL) Folate (ng/mL)

MEAN 279.35 553.5 780.25 MEAN 24 7.36 13.25
SD 28.83 3033 33.18 SD 0.36 0.7 1.6
CV (%) 1032 548 425 CV (%) 15.11 956 12.06
N 20 20 20 N 20 20 20

Kit MP (Germany) Kit MP (Germany)
Prolactin (ng/mL) HCG (mIU/mL)
level 1 level 2 level 3 level 1 level 2 level 3
MEAN 8.36 19.32 45.59 MEAN * 22,97 711.2
SD 0.82 2.05 3.93 SD * 3.01 93.78
CV (%) 9.79 10.62 8.62 CV (%) 13.09 13.19
N 20 20 20 N * 20 20
Kit AR H A (Korea) Kit RADIM (Italy)
Ferritin (ng/mL) Cyclosporine (ng/mlL)
MEAN 24.99 144.04 342.16 MEAN 97.25 208.7 308.65
SD 1.1 16.32 24.05 SD 7.07 17.93 38.03
CV (%) 442 1133 7.03 CV (%) 7.27 859 748
N 20 20 20 N 20 20 20
Kit RADIM (Italy) Kit DiaSorin (Italy)
VitB 12(pg/mL) Folate (ng/mL)

MEAN 279.35 553.5 780.25 MEAN 2.4 7.36 13.25
SD 28.83 3033 33.18 SD 0.36 0.7 1.6
CV (%) 1032 548 425 CV (%) 15.11 9.56 12.06
N 20 20 20 N 20 20 20

Kit MP (Germany) Kit MP (Germany)
Ig E (U/mL) 17-0-OHPG (ng/mL)
MEAN 46 69.15 88.25 MEAN 1.69 6.01 9.36
SD 247 5.99 5.23 SD 0.2 0.47 1.42
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CV (%) 537 8.67 5.93 CV (%) 11.87 7.86 15.14
N 20 20 20 N 20 20 20
Kit SIEMENS (America) Kit SIEMENS (America)

Cortisol (ug/dl) Aldosterone (ng/dl)

MEAN 3.32 14.84 27.8 MEAN 13.15 32.58 86.22
SD 0.5 2.16 5.13 SD 1.4 4.05 8.81

CV (%) 15.1 14.54 18.45 CV (%) 10.62 12.45 10.22
N 20 20 20 N 20 20 20
Kit CIS (France) Kit TFB (Japan)

E2 (pg/ml) TH (mlU/mL)
level 1 level 2 level 3 level 1 level 2 level 3

MEAN * 168.25 462.2 MEAN 5.37 20.51 52.72
SD 12.4 26.94 SD 0.45 0.97 4.45

CV (%) 7.37 5.83 CV (%) 833 473 844
N 20 20 N 20 20 20
Kit SIEMENS (America) Kit SIEMENS (America)

FSH (mIU/mL) PG (ng/mlL)

MEAN 9.72 22.59 62.68 MEAN 0.91 11.36 21.99
SD 0.62 1.39 3.43 SD 0.06 0.72 1.59

CV (%) 6.39 6.15 5.47 CV (%) 7.04 634 7.3
N 20 20 20 N 20 20 20
Kit SIEMENS (America) Kit Immunotech (Germany)

TSH (uIU/mL) Free T4 (ng/dl)

MEAN 1.34 6.91 37.68 MEAN 0.68 2.67 4.22
SD 0.05 0.16 0.67 SD 0.05 0.05 0.08

CV (%) 3.67 2.35 1.79 CV (%) 6.83 2,04 18
N 20 20 20 N 20 20 20
Kit DiaSorin (Italy) Kit CIS (France)

T3 (ng/dl) T4 (pg/dl)

MEAN 90.25 166.8 266.9 MEAN 6.61 10.59 19.76
SD 3.23 4.47 6.34 SD 0.33 0.71 0.71

CV (%) 357 2.68 2.38 CV (%) 5.0 6.7 3.57
N 20 20 20 N 20 20 20
Kit BRAHMS (Germany) Kit CIS (France)

Free T3 (ng/dl) T3 uptake (%)

MEAN 0.22 1.05 2.16 MEAN 20.89 33.55
SD 0.01 0.04 0.07 SD 1.73 1.32

CV (%) 52 374 3.1 CV (%) 83 3.94
N 20 20 20 N 20 20
Kit BRAHMS (Germany) Kit SIEMENS (America)

HGH (ng/mL) Testosterone (ng/mL)
level 1 level 2 level 3 level 1 level 2 level 3

MEAN 8.55 20.34 37.67 MEAN 0.54 4.23 8.24
SD 0.42 1.17 243 SD 0.06 0.35 0.51

CV (%) 4.89 5.76 6.46 CV (%) 12.02 831 6.13
N 20 20 20 N 20 20 20
Kit DiaSorin (Italy) Kit SIEMENS (America)

Insulin (W[U/mL)

MEAN 51.99 124.01
SD 4.15 17.97

CV (%) 7.98 14.49
N 20 20
Kit TFB (Japan)

*Concentration of unused
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Table 6. Comparing target value with Roche, Radioimmunoassay (Immunoassay Plus)

E2 (pg/ml) LH (mlU/mL)
CON 1 CON 2 CON 3 CON 1 CON 2 CON 3
RIA Mean * 168.25 462.2 5.37 20.51 52.72
Roche Mean 48.2 296 747 5.99 20.3 68.9
FSH (mIU/mL) PG (ng/mL)
RIA Mean 9.72 22.59 62.68 0.91 11.36 21.99
Roche Mean 8.97 20.0 53.4 0.66 10.4 28.7
TSH (uIU/mL) Free T4 (ng/dl)
RIA Mean 1.34 6.91 37.68 0.68 2.67 4.22
Roche Mean 0.973 6.70 32.7 0.86 2.48 6.08
T3 (ng/dl) T4 (ug/dl)
RIA Mean 90.25 166.8 266.9 6.61 10.59 19.76
Roche Mean 102 210 329 7.40 10.2 16.4
Free T3 (ng/dl) T3 uptake (%)
RIA Mean 0.22 1.05 2.16 20.89 33.55
Roche Mean 0.2 0.69 1.33 * *
Prolactin (ng/mL) HCG (mIU/mL)
RIA Mean 8.36 19.32 45.59 22.97 711.2
Roche Mean 9.62 204 54.9 222 497
Ferritin (ng/mL) Cyclosporine (ng/mL)
RIA Mean 24.99 144.04 342.16 97.25 208.7 308.65
Roche Mean 274 191 410 * * *
VitB 12 (pg/mL) Folate (ng/mL)
RIA Mean 279.35 553.5 780.25 24 7.36 13.25
Roche Mean 293 549 755 4.47 8.37 12.5
Ig E (U/mL) 17-0-OHPG (ng/mL)
RIA Mean 46 69.15 88.25 1.69 6. Ol 9.36
Roche Mean 50.8 83.0 116 * *
Cortisol (ug/dl) Aldosterone (ng/dl)
CON 1 CON 2 CON 3 CON 1 CON 2 CON 3
RIA Mean 3.32 14.84 27.8 RIA Mean 13.15 32.58 86.22
Roche Mean 4.17 21.6 40.1 Roche Mean * * *
HGH (ng/mL) Testostrone (ng/mL)
RIA Mean 8.55 20.34 37.67 RIA Mean 0.54 4.23 8.24
Roche Mean * * * Roche Mean 0.66 5.04 11.6
Insulin (W[U/mL)
RIA Mean * 51.99 124.01
Roche Mean * 85.2 194

*Concentration of unused
Roche Mean : Roche Elecsys/E170/cobas e Systems
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