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Analytical Performance of Wako and Sekisui Clinical Chemistry Assays on Hitachi
LABOSPECT 008
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Hyojin Chae, M.D., Hae-il Park, M.D., Myungshin Kim, M.D., Jehoon Lee, M.D., Yonggoo Kim, M.D.
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Department of Laboratory Medicine, College of Medicine, The Catholic University of Korea, Seoul, Korea

Background: We evaluated the analytical performance of Wako assays for albumin, alanine aminotransferase (ALT), aspartate aminotransferase
(AST), blood urea nitrogen (BUN), complement C3 and C4, calcium, creatine kinase (CK), C-reactive protein (CRP), direct bilirubin (DBIL), iron, gam-
ma-glutamyl transferase (GGT), HDL cholesterol (HDLC), inorganic phosphorus (IP), LDL cholesterol (LDLC), total bilirubin (TBIL), total protein (TP),
and uric acid (UA), as well as the performance of Sekisui assays for albumin, BUN, calcium, CRR HDLC, IR LDLC, TR and UA by using Hitachi LABOS-
PECT 008 (Hitachi High-Tech Co., Japan).

Methods: Liquid Assayed Multiqual Control (Bio-Rad Laboratories, USA) and pooled patients’ sera were analyzed for 20 days. Wako linearity mate-
rial (Wako Pure Chemical Industries, Ltd., Japan) and Sysmex Interference Check A Plus kit (Sysmex Co., Japan) were used to test linearity and in-
terference, respectively. Concentrations of the target analytes were measured using Hitachi LABOSPECT 008 in 100 residual patient specimens and
compared to those in Pureauto S series reagent (Sekisui Medical, Japan), which were measured using Hitachi 7600 (Hitachi High-Tech Co., Japan).
Results: Total coefficients of variation (CVs) for the tested analytes were 0.91-9.26% in Wako and 1.04-7.46% in Sekisui assays. Linearity was
demonstrated up to the highest concentration within the analytical range in all the assays except for Wako albumin and Sekisui TR Wako and Sekisui
albumin, BUN, CRP, HDLC, and LDLC assays, and in Wako C3, C4, calcium, and UA assays showed no interference with the test concentrations used.
All the tested assays, except for Wako AST, LDLC, and TR, and Sekisui calcium and TR demonstrated comparability with comparative method for at
least one medical decision level.

Conclusions: Our study results showed that the analytical performances of Wako and Sekisui chemistry assays evaluated using Hitachi LABOS-
PECT 008 had appropriate analytical performance for clinical use.
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*Minimum specifications for imprecision derived from intra- and inter-individual biologic variations.

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; C3, complement 3; C4, complement 4; CK, creatine kinase; CRP, C-reactive protein; GGT, gamma glutamyl transpeptidase;

low density lipoprotein.

HDL, high density lipoprotein; LDL,

oA, AZ=ARE AlAgHclaim) HOA%CY) 3% T Ve GE
£ HYom o] 1.86 mg/diel HAsEoA% 3.07%= k7t
AN AL FUTH HOAI=E WA Sekisui AR 45T, E
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o/ Tl o7l o] ArdE|Edat 349 E5F B 5 Wtol
0.07 mg/dIRl A F=o] ke EZollA Ho A7} 7.46%31
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715 AUE o] HA7|2Q] 15%K 0 2 Wol A4S YRl gic
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2. ZIMM(Linearity)
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3. AP Zt H|m(Method comparison)
LABOSPECT 0089]] Z2F¢] Wako2] H=u] ALT, AST, EoHQ 4
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Table 2. Linearity of Sekisui and Wako assays on Hitachi LABOSPECT 008 using linearity materials

Brand of AMR claimed by manufacturer Tested range Linearity range Linear fit
Analyte reagent Lower limit ~ Upper limit  Lower limit Upper limit ~ Lower limit ~ Upper limit Slope Y intercept Qbserved error (%)
Aloumin (g/dL) Wako 0.03 7.00 0 7.79 0 519 1.003 0 1.30
Sekisui 0.10 7.00 0 7.55 0.84 7.55 1.024 -0.072 1.80
ALT (IU/L) Wako 3.90 1,600.00 0 1,847.62 0 1,847.62 1.000 0 0.80
AST (IU/L) Wako 4.70 1,600.00 0 1,657.20 0 1,657.2 1.001 0 0.50
BUN (mg/dL) Wako 1.20 200.00 0 208.45 0 208.45 0976 0 290
Sekisui 0.60 300.00 0 216.45 0 216.45 1.009 0 2.30
C3 (mg/dL) Wako 2.06 300.00 0 368.85 0 368.85 0.988 0 3.60
C4 (mg/dL) Wako 0.86 100.00 0 103.67 0 103.67 0996 0 450
Calcium (mg/dL) Wako 020 1500 0 17.84 446 17.84 1017 -0.430 1.00
Sekisui 0.10 2000 0 21.63 433 21.63 0998 0.190 0.80
CK (U Wako 6.40 3,000.00 0 3,380.12 0 3,380.12 1.003 0 1.00
CRP (mg/dL) Wako 001 3500 0 37.41 0 37.41 0.980 0 5.20
Sekisui 0.02 42,00 0 3878 0 3878 0993 0 530
Direct bilirubin Wako 0.06 20.00 046 2265 046 2265 1.006 0.008 2.40
(mg/dL)
Iron (ug/dL) Wako 4.00 1,000.00 0 1,064.93 0 1,064.93 0.993 0 1.30
GGT (IU/L) Wako 3.30 2,000.00 0 2,294.36 0 2,294.36 1.014 0 1.70
HDL cholesterol Wako 20.00 180.00 0 183.12 26.16 183.12 1.041 -5.240 0.70
(mg/dL) Sekisui 2.00 150.00 0 177.03 0 177.03 0.986 0 1.90
Inorganic phos Wako 0.30 40.00 0 23.17 2.32 23.17 1.032 -0.524 2.00
phorus (mg/dL) Sekisui 0.10 4000 0 2305 0 2305 0982 0 280
LDL cholesterol Wako 30.00 500.00 0 507.89 0 507.89 0.990 0 1.90
(mg/dL) Sekisui 100 40000 0 417,69 0 91769 1002 0 120
Total bilirubin Wako 0.04 40.00 0.91 43.53 091 43.53 0.985 -0.010 1.50
(mg/dL)
Total protein Wako 0.19 12.00 0 12.81 1.42 12.81 0974 0.108 1.70
(g/dV) Sekisui 0.30 12.00 0 13.75 2.75 11.00 0.940 0.308 1.50
Uric acid (mg/dL) Wako 0.20 80.00 0 84.42 0 84.42 1.000 0 1.40
Sekisui 0.20 100.00 0 93.35 0 93.35 1.007 0 1.10
Abbreviation: AMR, analytical measurement range.
A, €3, C4, CK, CuH-4 whil, 2lel el 3, 7ol Tejgt 597k BAe) HavlEn BAKCR felet ozt
ol asy, HDL Zd|&H|1E, 7719, LDL Zd|2H|E, %‘E's_‘ﬂl?— 101 &-5/3(comparability)©] At FHE| T}
Hl, kA QA X0kt Sekisui®] Tl Hola AA A CHHS- WakoAk2] QR0 €3, C4, HDL 28| 28| 2 AJF} Sekisui U
/4 &, HDL Fe|2H1E, F71¢], LDL Ze 2815, SEHE, o, ol e g AJORE 271 5 1719] oJ5hE] AbA A EEol|A]
R4 Aok Hitachi 76000] 218 Pureauto S Alofoll o8t 27 84715 WA|e] H471%3 BAR O fel Hol} AgAt

ko] Atojof A B 0975 o)Fe] AFHAlE Kol o5y ot
Aol ] o] 7S —"r“"L ool A2 2] Alo] A=
t} Wako Zr45 A|2FT} Sekisui ZrgA|oFe] AMA|S= ZH2)
09011, 09009% & B4 0975 w|Fko|UR|RE HAIE F7}5}o]
FEHE 98 47 fi7]of Eaute]o] A(partitioned bias) B
g o]8ate] o5k QAA FEo|AQ] Abo] gk L8k
T} Wako AJOFS 2 ALT, B0l Q 224, ZH: CK, C ¥Hg-4] th
AR IREI =R i Ja e M= R0 B PRI N - PA A I SE\ )
Hl, QAN Sekisui A|OFS 2 C ¥hSA] ThlA) HDL ZE|AHE

7719), IDL ZH|2H1E, 842 2bo] FAgto] A= WolE
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YA 17]9] sieoAle folRh 2Rl 7k I3Iek WakoARe] AST,
LDL e 285, SThld Aok} Sekisuirte] Zh, ST A
oFollxfi= 27l ofehA YAPAFEMDL) Kol A 518715 HAY
o] FavE SARCRE FOIRE Atol7E QISiet Zh AR |
Ao1A oJta] AAFAAFo| A 9] T AP Ato] Rfo] A%k
3}95% A1Z]5-7E2 Table 301 A| A8} TH(Table 3 % Figure 1).

4. ZH(Interference)

Wako 2 Sekisuirle] &0l ol g AZA C HEGA] Tzl
HDL Z&|2H|E, LDL Z 2281 E A9F Wako C3, C4, 2, Q4T
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Table 3. Method comparison of the Wako and Sekisui assay on Hitachi LABOSPECT 008 against Pureauto S on Hitachi 7600

Analyte (unit) Brand of reagent N Slope Y-intercept r MDLT
Hitachi 7600 (x)  LABOSPECT 008 (y) 950 Cl
Albumin (g/dL) Wako 80 0.889 0.568 0.9886 35" 368 366 370
Sekisui 80 1.080 -0.290 0.9863 349 347 351
ALT (IU/L) Wako 76 1038 -1.460 09999 600" 60.81 6031 61.31
AST (1UJY Wako 79 1.110 -0.920 09998 600" 65.67 64.23 67.11
BUN (mg/dL) Wako 99 1.020 -1.150 09979 260" 2536 25.15 2556
Sekisui 100 0977 -1.480 09981 2393 2371 24.15
€3 (mg/dU) Wako 78 0964 8350 09927 830" 8835 87.62 89.08
C4 (mg/dL) Wako 79 1272 -1950 09811 100° 10.77 1041 11.12
Calcium (mg/dL) Wako 79 0975 0.133 09011 8.6° 856 850 862
Sekisui 80 0814 1360 0.9009 845 839 851
CK(IU/L) Wako 78 1.033 3.400 0.9998 2400 25129 25020  252.39
CRP (mg/dL) Wako 96 1.037 0.005 0.9999 05° 052 0.52 053
Sekisui 96 0.990 0.065 0.9994 056 0.55 057
Direct bilirubin (mg/dL) Wako 78 0.980 0.020 09975 0.2° 0.22 0.21 0.22
Iron (pg/dL) Wako 80 0979 1360 0.9984 5007 50.29 49.44 51.14
GGT (IU/Y Wako 78 0.991 -1520 0.9999 5007 4802 4774 4830
HDL cholesterol (mg/dL) Wako 99 0978 4360 0989 400! 4350 42.89 4410
Sekisui 99 1031 0.320 0.9964 4157 4120 4194
Inorganic phosphorus (mg/dL) Wako 79 0.990 0 09965 25" 248 2.46 2.50
Sekisui 80 0985 0.118 0.9954 258 256 260
LDL cholesterol (mg/dL) Wako 100 1.102 3910 0.9954 1300 147.15 14629 14800
Sekisui 99 1018 0.600 09991 13299 13221 13376
Total bilirubin (mg/dL) Wako 80 0955 0.004 09998 141 134 133 136
Total protein (g/dL) Wako 80 1.018 -0.002 09814 60" 6.11 6.08 6.14
Sekisui 80 0926 0.266 0.9902 583 581 585
Uric acid (mg/dL) Wako 79 101 -0.130 0.9982 80" 796 793 800
Sekisui 79 1.040 -0.130 0.9975 8.19 8.15 823
(Continued)

AJeFel A ofz =Nl Hldghel Ry, Aghaes, SaL
=

W 8 B HhsEol Al Ho] Lhehit] gl oz =]

e Rrlof &gt 57 A FHIo] 38.2 mg/dL o<l
78--]l Sekisuirbe] QA Alofo] thsto] Lyttt Bl AgH e FHl
o] 9Jgt 714 Wako AST (>10.8 mg/dD)ZHFE] A|Zslo] 715
=7} E71sko) whel x-S 2 Wako ALT (>11.1 mg/dL), Wako
7 ZE2 P Ao g A (>34.1 mg/dL), Wako CK (>34.2 mg/dL)
AleFol s Lpebgh B0 o3t SIS Wako AST (5235
mg/dL)ZRE] AJ&FSto] 1 Fie 7} S7Feh 8 A4 0 & Wako
ZHE]2H1(>103.4 mg/dL), Wako H(>147.3 mg/dL), Sekisui 57|
1(>244.2 mg/dL), Wako Z¢H#H21(>277.6 mg/dL), Sekisui Z¢HH
Z(>287.1 mg/dL), Wako F-7]Q1(>293.6 mg/dL), Sekisui Z<
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(>458.4 mg/dL) A|Fof| ] UFeRtT. 2]8 0] 1.7% o]l 4-9-ofl=
Wako A1 e] 1l A|oFo]] S7Hdo] et thFigure 2).

o F

Jee

St} sllck ol Sis AR, X414, 7410 ke )
5}l Pureauto S AJ2]% AJeFo] AF&FEl Hitachi 76007} AARH 7+
ul 2 Aeksch

) T 0 o) AERe g A 23] Bre) 5 wyo
ZHE dojl FAUEE ARAPE AXRE FUES T2 &
Z313Itt Sekisui C HH-g-/d T AJoFS: H4to] 0.26-21.65 mg/
digl soA= A2APE AARE A 5%E SESHAAT
0.07 mg/dLS] s A9 SHUE}F 746%%th 12yt o]
SAR oA AlE ThE Aloke] BrlolN HUECSE BaD)

<
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Table 3. (Continued from the previous page) Method comparison of the Wako and Sekisui assay on Hitachi LABOSPECT 008 against Pureauto S on Hit-

achi 7600
MDL2 95% Cl of difference 95% Cl of difference ol Allowable bias,
Analyte (unit) at MDL1 at MDL2 minimum
Hitachi 7600 (x) LABOSPECT 008 (y) 95% Cl Lower limit Upper limit Lower limit Upper limit MDL1 MDL2 (%)
Albumin (g/dL) 52" 5.19 5.17 521 0.16 0.20 -003 0.01 No  Yes 195
533 529 537 -0.03 0.01 0.09 0.17 Yes No
ALT (1U[L) 3000" 309.86 30936 310.36 0.31 1.31 9.36 1036  Yes  Yes 18.00
AST (1U/L) 3000" 332.00 33056 33344 423 7.1 30.56 3344 No  No 8.10
BUN (mg/dL) 500" 4983 4899  50.67 -0.85 -0.44 -1.01 0.67 Yes  Yes 8.25
47.38 4648 4828 -2.29 -1.85 -3.52 -1.72 No  Yes
C3 (mg/dL) 177.0° 178.95 177.57 18033 4.62 6.08 057 333 No  Yes 6.15
C4 (mg/dL) 40.08 4892 48.11 49.74 0.41 1.12 8.11 9.74 Yes  No 12.90
Calcium (mg/dL) -0.10 0.02 Yes 1.20
-0.21 -0.09 No
CK (Iu/Y 1,8000" 1,862.60 1,861.5  1,863.70 10.20 12.39 6151 63.70 Yes  Yes 17.25
CRP (mg/dL) 40* 415 413 418 0.02 0.03 0.13 0.18 Yes  Yes 3270
403 397 408 0.05 0.07 -0.03 0.08 Yes  Yes
Direct bilirubin (mg/dL) 0.01 0.02 -0.07 0.06 Yes 21.30
Iron (ug/dL) 4000" 392.79 39029 395.30 -0.56 1.14 -9.71 -4.70 Yes  Yes 13.20
GGT (IU/) 150.0" 147.10 14627  147.94 -2.26 -1.70 -3.73 -2.06 Yes  Yes 16.20
HDL cholesterol (mg/dL) 600/l 63.07 62.55  63.58 2.89 4.10 2.55 358 No  Yes 7.80
62.20 6188 6251 1.20 194 1.88 251 Yes  Yes
Inorganic phosphorus 50* 495 493 497 -0.04 0.00 -0.07 -0.03 Yes  Yes 4.80
(mg/dL) 504 502 507 0.06 0.10 002 007  Yes Yes
LDL cholesterol (mg/dL) 160.0! 180.20 17910 18130 1629 18.00 19.10 2130 No  No 10.20
163.54 16276 16431 221 376 276 431 Yes  Yes
Total bilirubin (mg/dL) 257 2.39 238 241 -0.07 -0.04 -0.12 -0.10 Yes  Yes 17.10
Total protein (g/dL) 80" 8.14 8.09 8.19 0.08 0.14 0.09 0.19 No No 1.80
7.68 7.64 7.71 -0.20 -0.16 -0.36 -0.29 No  No
Uric acid (mg/dL) 10.7" 10.69 1063 1075 -0.07 0.00 -0.07 0.05 Yes  Yes 7.35
11.00 1093  11.07 0.15 0.23 0.23 037 Yes  Yes

*Minimum specifications for bias derived from intra- and inter-individual biological variations; *Medical decision levels from "Westgard QC website"[8]; *Reference interval
from “Interpretation of Diagnostic Tests"[7]; *Reference interval from “Tietz Textbook of Clinical Chemistry and Molecular Diagnostics'[6]; IATP 11l classification of total, LDL,
and HDL cholesterol from “Tietz Textbook of Clinical Chemistry and Molecular Diagnostics'[6].

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; C3, complement 3; C4, complement 4; CK, creatine kinase; CRP, C-
reactive protein; GGT, gamma glutamy! transpeptidase; HDL, high density lipoprotein; LDL, low density lipoprotein.MDL, medical decision level; Cl, confidence interval.

7} 17.7% (0.62 mg/L), 10.6% (0.65 mg/L) [10], 12.6% (0.66 mg/L),
11.9% (0.63 mg/L) (1IAH 212 7rebshd 2] vhmz] oke- 4w
=91 Zlo 2 ghehE|Qict o] gk Tk o] 0.05 mg/dLd] Fie
oA ZAUET} 9.26%H Wako C §HS-A THlA x|okol| & &
UsHA| A8 5 & A= gz
Sekisui A|oF L A2 AA|EE U
14 Hol& 113t 5875 AUEL 47|l 15%E A3

o]

%, AR ol

d

o ZAuelo] AeHe ke Mool HAA S Bhlet 4
L
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of we At TR 53] 249 @At SeeAA Lhet
W AY 7Hs A= ok Wako GR1 AJoFR} Sekisui FEHHEE A
oFo] AR T7He AP AN ghiack b Fof sighAlor
= =T Ao A= HERk Eelo] Hadt 7o & A7

Wako AST, LDL Z#| A H|E, 202 A2k}l Sekisui ZHs,
il AlokE AQ]slal LABOSPECT 0080] 421 v ] 7}
A+ A|2FE3 Hitachi 760001 2] Pureauto S A|QF5110] 24
G2 oaE AN ol FHLS R0 B
o, 31-87Hs HAY] Ha7]E olliel FepEe] Aol 17] o]
AFolgich. HFH, Wako AST, LDL S A, Sehiz) AJope. of
O] nfoloj A7} Sekisui Zr, FTHHA AlofollAl= 52 Afo|7}
2h=|9ieh o] & Wako Zthi a2 71-2.7]7} 1.018, y-dHo] -0.002
& Pureauto S A|2Fof| sl =2 v|EAd AAIA 2 X (proportional

<

http://dx.doi.org/10.3343/lm0.2013.3.4.198



ME X! 2l Wako and Sekisui Assays using Hitachi LABOSPECT 008 ]LM[(O)

Albumin, Wako Albumin, Sekisui
5 ~ 08 5F 04 F
1900
a5t s est
. .
- i -
g .l .:,;!* .02 g .l _
] g ) g
2 .;/ ® 4 % o
§ V% £ § £
2 35t /° @ 2 35t @
3 & .35 22 3
evge
/C
3+ /O. B 3+
.
25 26 25 Q4
25 3 35 4 a5 5 25 3 35 4 a5 5 25 5 25 3 35 4 45 5
TEOD (gidk) TEQD (gidk) TEOQ {giaL)
ALT, Wako AST, Wako
80 » ¥ 150
= NegdwrRegr . s RegderRegr /
/ 20t 1,000 + / 100+
600 + /// . //
g / o PO § sl / % e
= /,/ g ?. e = / g T
i s P ok 3 / Sl
b e & § w0t 24 &
s / 10 2 ‘/' -
200+ / 250 ,/‘
* 204 a 100 +
&
0 30 0 150
0 200 400 600 £00 0 200 400 600 €00 0 500 1.000 0 500 1.000
7800 (RUL) 7800 (L) 7800 (L) 7500 (L)
BUN, Wako BUN, Sekisui
150 10 250 15

= NegdurRegr " HegdarRegr ¢
1.5 Ueo 11 Uee -
» 7

o / 10t
5t « /
. . % 7 5
- g

Labaspect (mgiel)
‘\‘\
.
Bias (mgieL)
& =
&
.
K7
.
f e
o
. .
o
-
Labaspect (mgiel )
8
'.k
%
N
Bias (mgial)
o
ole
-
.
. . *
- .

L
o 5% o ol .
-
.
0 -10 o 15 -
0 5 100 150 0 EY 100 150 0 0 100 150 20 250 0 0 100 150 200 250
TEOD (mgiek) TEOD {Mgiek) TEOD (mgiek) TEOD (mgiek)
(3, Wako C4, Sekisui
" A T ) ° " ~
19 Lo / . . 15 Ueo P
o4 .oV . - s/
3 10 - » .o e ¥
1%+ .",ﬂ ., oPpte o.,' 10+ 5
~ . = -
g s, 8 ciry, . o 2° M = W T
H g o 1 Ky g o
7 100+ E 0 H—= 7 Wt & E Ot
% 3 e #F* o % g
- ©
Pl . R A
50 * ‘ 10+
10 0+ /t’
L] a5 ] e 20 :
0 0 100 150 200 0 50 100 150 200 0 0 20 3B 4 5 & 0 10 22 30 4 50 &
7E0D (mgick) TEOD (M) TEOD (mgik) TEOD (mgiek)
Calcium, Wako Calcium, Sekisui
19 U0
95 25 T
~ 05+ . ~ o
] - g 9
9 atees,t - .
£ !é 0 MR LA .'s : § o LA :
as = o et 3tee T 400 o 85t = B L e & 3
) * . = & . ‘e
3 s o0, I Q5
3 ost e . :' . 8
. * 14+ .
75+ . 751 4
.2 - A56 +
75 8 85 % 95 10 75 8 85 9 95 10 75 8 85 9 95 10 75 8 &8s & a5 10
TEOD (mgiek) TEOD (mgiek) TEOD (mgick) TEOD {mgick)

Fig. 1. Method comparison of Wako or Sekisui assays on Hitachi LABOSPECT 008 and Pureauto S assays on Hitachi 7600.
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Fig. 1. (Continued from the previous page) Method comparison of Wako or Sekisui assays on Hitachi LABOSPECT 008 and Pureauto S assays on Hitachi
7600. (continued)
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Fig. 1. (Continued from the previous page) Method comparison of Wako or Sekisui assays on Hitachi LABOSPECT 008 and Pureauto S assays on Hitachi

7600.
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Fig. 2. Interference of common potential interfering substances in Wako and Sekisui assays on Hitachi LABOSPECT 008.
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Fig. 2. (Continued from the previous page) Interference of common potential interfering substances in Wako and Sekisui assays on Hitachi LABOSPECT
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