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Evaluation of Two Beta2-microglobulin Reagents by Turbidimetric Immunoassay

Kyung-sun Park, M.D., So-Young Kang, M.D., and Woo-In Lee, M.D.

Department of Laboratory Medicine, Kyung Hee University College of Medicine, Seoul, Korea

Background : An increased level of beta2-microglobulin (82M) is seen in diseases such as lym-
phoproliferative diseases, renal diseases, solid tumoars, liver diseases, certain viral infection, or chronic
inflammatory diseases, etc. In this study, we evaluated a quantitative 32M assay for precision and
linearity using an automated turbidimetric immunoassay (TIA) by Hitachi 7600-110 (Hitachi High
Technologies Co., Japan). The TIA of #22M was compared with a chemiluminescent immunoassay
(CLIA) by Immulite 2000 (Diagnostic Products Corporation, USA).

Methods : Two TIAs, the Hitachi 7600-110 with Roche reagent (Roche-TIA) and the Hitachi 7600-
110 with HBI reagent (HBI-TIA), were evaluated for within-run precision, within-day precision, between-
days precision, and linearity. With 68 serum samples, two TIAs were compared with Immulite 2000
using DPC reagent (DPC-CLIA). These data were analyzed by Passing-Bablok analysis and Bland-
Altman analysis.

Results : The coefficients of variation (CVs) of within-run precision, within-day precision, and be-
tween-days precision were less than 7% in all groups. The linearity tests of the two TIAs were main-
tained well (Roche-TIA: R*=0.9952; HBI-TIA: R*=0.9946). The comparison study indicated good cor-
relations (Roche-TIA/DPC-CLIA: r=0.9738, y=0.9625x-0.0375; HBI-TIA/DPC-CLIA: r=0.9725, y=
1.1000x-0.3100). In Bland-Altman analysis, less than 2SD differences were observed between the
two groups.

Conclusions : Both Roche-TIA and HBI-TIA showed a good precision and excellent correlations with
DPC-CLIA; therefore, TIA could be used in the routine laboratory to determine a quantitative analysis
of 52M. (Korean J Lab Med 2007;27:414-9)
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ML HIAPH =AM (radio immunoassay, RIA)Z Zhdl 2~
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W2 (latex immunoassay), HEFY (nephelometry),
HAH (turbidimetric immunoassay, TIA), 3}shd4
(chemiluminescent immunoassay, CLIA), fAX
(flow cytometric immunoassay) £2.2 4% 4= itk
B2M EAH] H7HE 3] B AelA ARES oA 7HA|
ENCRE FEERE T PSS E
SHEA 7] Hitachi 7600-110 (Hitachi High Technologies Co.,
Tokyo, Japan) &2 F 7}A] A|2kg o]-8-3le] f2M O] A a7
RUEG A9HE ARsd G £ SILEASANY B
9 E47] Immulite 2000 (Diagnostic Products Corporation, Los
Angeles, CA, USA)<S o] &3lo] A4S vy AES S &g
oMoz gaMe] E4E AT  AEAE Hrlstaa gt
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Al RocheAH Tina-quant #2-Microglobulin, Roche Diagnostic
GmbH, Mannheim, Germany)? A]2FS AR23}e] Hitachi
7600-110 (Hitachi High Technologies Co) 2.2 =43}t &=
3689 3 HAH S YA R sl A2M A A= EEH
IHE 0|43+ RocheAte] Al2K(Roche-TIA) 3+ HBIAK HiSens
B2MG LTIA, HBI, 7%, &) 9 A2HHBI-TIA)S AHEs)
o Hitachi 7600-1102.% A ZA} ARl oAl f2MS A
stglen, w3k shehag oS4 ArQl Immulite 2000 (Diag-
nostic Products Corporation) &2 DPCA} A]¢k(DPC-CLIA )<
ARgsted SAE B2M AFE vl Ao o] &3ttt
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1) MY =(precision) LIt

A=A E4 (Liquichek Immunology Control, Bio-Rad, Her-
cules, CA, USA)& AH3lo} Roche-TIAS} HBI-TIAZ A}
2 A= (within-run precision), ZAFIW AW & (within-
day precision), AL 7F AE = (between-days precision) S ¥
7Fetgiet, WS AT (e 090 me/L, H$ 0.72-1.08 mg/
L) TE2(37 300 me/L. W9 240-360 mg/L)e] F
A AERERAS 217 530 e ERao] A 4
B2 24a97 AN AUEE 7
Aoz 53 W ZRaoH, 2 7 AUEE 7 RS
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2) Flazs HAESHIX|(lower limit of detection) & ZIMA

(linearity) TJt
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3) *E M(comparison) It
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1. AMEIHS| HA 3 e SHXHE beta2-microglobulin
HEK

L

16179 AAS iAo g gaMe 95% AAIFTHIAE
06261 mg/L (90% 2127+ 05846-0.6706 mg/L) TEi 2.0688
mg/L (90% A7+ 19361-2.2157 mg/L) oAtk it g}
59 A 20009 979t Ht 283 mg/L (14-65 mg/
L), 1591¢ H% 2,07 mg/L (1.7-2.6 mg/L), 612 7k} 2.38
mg/L (15-3.1 mg/L), 5¢]¢] et 2 gdaiel 284 mg/L
(17-41 mg/L), 319 A4 233 mg/L (1.9-2.7 mg/L), 3¢9

9] kel 16 mg/L (1.1-2.0 mg/L), 2¢19] A Z4E 275
mg/L (27-28 mg/L), 29| HZZ 185 mg/L (1.6—2.1 mg/

L) % 12999 7]e} 173 mg/L (1.0-33 mg/L)¢) £¥5 H3
ok ol d AP B GAPFT SN p2M ] Hat2 232+

Table 1. Precision of beta2-microglobulin assay by turbidimet-
ric immunoassay at low and high levels

Low level (mg/L) High level (mg/L)

Mean 0.90 Mean 3.00
Range 0.72-1.08 Range 2.40-3.60
Roche* HBI'  Roche* HBI'
Within-run -~ Mean (mg/L) 0.85 0.94 294 343
SD (mg/L) 0.01 0.05 0.03 0.05
CV (%) 1.17 5.32 1.02 1.46
Within-day Mean (mg/L) 0.85 0.91 2.96 3.37
SD (mg/L) 0.02 0.06 0.03 0.08
CV (%) 2.04 6.46 1.08 2.34
Between-  Mean(mg/L) 0.77 0.80 2.80 3.34
days SD (mg/L) 0.04 0.05 0.05 0.10
CV (%) 484 6.42 1.85 2.86
Total CV (%) 5.99 6.56 217 2.80

*Turbidimetric immunoassay with Roche reagent; 'turbidimetric immu-
noassay with HBI reagent.

y=0.9929x+0.1181
R*=0.9952

Measured Roche-TIA (mg/L)

0@ ! ! ! ! ! !
0 1 2 3 4 5

Expected Roche-TIA (mg/L)

Fig. 1.

Measured HBI-TIA (mg/L)

103 mg/L (10-65 mg/L) 02 AARTESANG £ %)
o % A
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05!

7t

AN e
HBI-TIA7} Z¥zb 1.17%,

HolAF = AFEA Roche-TIA 9}
532%°1% oM, AFLAdAE 2
1.02%, 146%2X AEx9 HBI-TIAZ A8ty 2% 1|
HoAFE Btk g AARY FERe] wWolAlFes A
oA Roche-TIA ¢ HBI-TIA 7} ZH2} 2.04%, 6.46%°]S1

Eo|A ZHz} 1.08%,
HBI-TIAE A9)&tY 3%

7_'

O]

o[-r r_EL_!

off H

a3

234% % A AL} Zro] AL
uvke] HolAE Hoth HAY 7t

AYUEE A Lo A Roche-TIAS HBI-TIAZF 72} 4.84%,
6.42%°101, TEEXE 185%, 2.86%2 WolAFE Ko
SEHT AFTolA H2d £ HoAFE Bk =3 &
Zg 159 WolAl4E AxEelA Roche-TIA 9 HBI-TIA7} 7}
7} 599%, 656%°1QCH, TEEANE 27t 217%, 2.80% B

I |

o FELHT AEEoN =2 HolAFE HYtH(Table 1),
3. AAsE HESHHIR U MM B}
HA AZ8A K= Roche-TIA 0037 mg/L, HBI-TIA

0 mg/L°1 Atk g &R AT AAE] o/d ¢ Roche-
TIA 9 A X7+ 3 AHWAAL yv=09929x+0.1181°] 7 AF
AP 09952019101, HBI-TIAS SAA] 7+e] 3|44
y=1.0099x+0.0568°]1 1 AAAFE 0994602 F ZAloA

T AR o] w5319 tH(Fig. 1).
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DPC-CLIA (x)$ Roche-TIA (y)
3758

o] ™3 Passing-Bablok
Az} 71%7] 09625 (95% AZF7F: 090-1.03), v&

y=1.0099x+0.0568
R?*=0.9946

0 1 2 3 4 5 6
Expected HBI-TIA (mg/L)

Linearity of concentrations of beta2-microglobulin analyzed by Hitachi 7600-110. (A) Roche-TIA. (B) HBI-TIA.
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y=0.9625x-0.0375
r=0.9738
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Fig. 2. Method comparisons of beta2-microglobulin concentrations from 68 samples. (A, B) Passing-Bablok regression analysis. (A) DPC-
CLIA vs Roche-TIA; (B) DPC-CLIA vs HBI-TIA. (C, D) Bland-Altman analysis. (C) DPC-CLIA vs Roche-TIA: mean difference, 0.12 mg/L;

(D) DPC-CLIA vs HBI-TIA: mean difference, 0.05 mg/L.

# -0.0375 (95% AFHTF7F -019~0.08), AAAS(r)E 09738
(P<0.0001)°]2™, DPC-CLIA (x)$} HBI-TIA (v)& 7]1&
7] 1.1000 (95% AFF7F: 1.02~117), yE% -03100 (95%
2877k -048~-015), AHASTE 09725 (P<0.0001) 0913
T AT BF A o] foE vk A3 BAEA o
It P>0.10). Bland-Altman #2494 DPC-CLIA ¢} Roche-
TIAS zpolzke] HiEe 012 mg/L (95% ATF7H -035~
059)°]1 21, DPC-CLIA$} HBI-TIA 9] 2tolzke] Ha-2 0.05
mg/L (95% A7k -057~0.68) o] ATHFig. 2).
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77} 09976, 0.9973] AARAGE HolFo] 95 HidE

2y ARES AWl ukeh g w919 S0 A=
Fedhe peMe] BA12]13% 247F 02-8.0 mg/L, 0.6-60
mg/L¢] Roche-TIA$} HBI-TIAY ZX715HOE e of,
2 AfoA AMEE AAES AFA BEE 1.0 mg/LFH 65
mg/L7VA(DPC-CLIAA} 7|15) 2 A3 BEE Uelil7] w& ol
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& 3 paMe] 4 Wl e m[19], WAV
E4E g&slof sfal HAA vag g A3 2ol ofH€

4
Wo] glof the ZAMs Hasks 22 Z4UOR Bol

k=1



l‘_.?,

By EH 1] % ?‘Oﬂ’\i‘_ TR A

0]4-3} Hitachi 7600-110¢] EEFH ¥ (Roche-TIA, HBI-
TIA) 3 Immulite 2000 (Diagnostlc Products Corporation) 2]
sS4 (DPC-CLIA) & Hlwatsied 22 09738,
0.97259] A#ATE Bk

AEEA7E o &3 shePHAS AN SEHAYS WAL
HASAY Hoh A&s o] AAE A9 & dvke A
o] gtk & AFXE 6870 T BHOoR F FFH| THH
A} sehtgro gyl e s2Me] SAgE vl A3t
Z}2te] Passing-Bablok 3|77 4] 9] 241 el #]-¢-3o] 7w

e}
A koko W(P>0.10), Bland-Altman #4JolA 7242} 012 mg/
L, 005 mg/L¢ FFA7} Zﬂfﬂ]"i B3] AL7} BT 2

A
oY E e JHIAE Btk EEHGW S slehlgHdS
AWML v ws] BW Immulite 20002 ©]-&-3 s}3haram gy
WE S47FH97E 0.004-05 mg/LE 8 AAE ST o
4 3Ao] P23k o ¥kl Hitachi 7600-1102 o] &3t SeHY
W olgeh sXage] do glom, AP &8 Al7H(Hitachi

7600-110: °F 10%, Immulite 2000: 9} 30%)2 EEFHA W]
Wy W23 A7 AARAS(Hitachi 7600-

110: 80071/A1Zk, Immulite 2000: 2007/A17H = &
AAN7A FolA g2M SHo AEsehdu =

Ao] o] &H L A X3 dAolTh
B og3E AT ZAAl)A CLSI (Clinical and Laboratory
Standards Institute) 7150l wel H7184A] Eak o] AL 4
A AARIME Ase 93 AA A AR49sE AHEk
onf 7hd4 A S B s HAE WAL B4 skA X9
SHAIZE ATE 2y & A7 4 Aok Hrkvke ds
peMel FaA A gl oA obd EAstEA] o A4Est
W“ﬂ]i FM HE TS I 27 12 9
S o]&3 p2M9| &
A= XT}\']/H 23 QHL;L Az o] Atz o)

\:L]-_QL AT KR
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o
- 1 H
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W : 8% B2ME YEZA Aol 148, Atuy
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sl o E4¥ct 2 Ao E RocheAH(Roche-TIA) 9
HBIAHHBI-TIA) 8] Alkg o]&-afe] e o] AY5hEA] 7]
Hitachi 7600-110 (Hitachi High Technologies Co., Japan)2.
2 82M AL AUreel AMAS Hrhsly, B3k ahehad
w2 o] HAIEA 7] Immulite 2000 (Diagnostic Products
Corporation, USA) S22 DPCAFe] A2HDPC-CLIA)E ©]&3}
of T oy 7k AHAE vw PES FEHIYOR 42M
o Z45 AT F A=AE HrisiaAt st
o Asrs IFE Aude 2SS o]43ke] Roche-
TIA S HBI-TIA¢] AR AL, AAMW A2, AAtd
7 AUEE ‘”Mﬁ}iiiﬂi AAE o8 AR X st F4A
< 23 Bk sate) &3 AA 68712 ke
Roche- TIA9Jr HBI-TIAS DPC-CLIAZ My HE3POH,
Passing-Bablok 3] #4137} Bland-Altman #2412 o]&3}%t}
Z1} : Roche-TIAS} HBI-TIA S Y% HlolA AARH 4
A, AARY U, AA 7 AUE BE wolAlS 7% o)3)
9] 58 HUEE HoFelon, FXA H7| A% Roche-TIA,
HBI-TIA7} 242} 09952, 099468 AAAGE HolFo] S35
2448 Jebdth Aa4] 3714 Roche-TIA ¢ DPC-CLIA
£ 097389] A#A| 59t HBI-TIA S} DPC-CLIAE 0.97259] 4
HAGE HoFT Passing-Bablok 3|7 ¥4 (Roche-TIA/
DPC-CLIA: y=09625x-0,0375; HBI-TIA/DPC-CLIA: y=
1.1000x-0.3100) AN A= 48 AXA& 2™, Bland-Alt-
T 28D oule] BYX|7t A AT
ZE: f2M9] Roche-TIA ¥ HBI-TIAE BF 943 A2
T 9 AXAEE BT DPC-CLIA 8] A A M 5
o YA S HolFo] TEHHGHOZ oMo Ak AAE U
[
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