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Analytical Evaluation of the DiaSys Albumin in Urine/CSF FS Kit for Urine Albumin
Measurement Using a JEOL BioMajesty JCA-BM6010/C Analyzer
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Department of Laboratory Medicine, Konkuk University School of Medicine, Seoul, Korea

Background: High albuminuria is defined as albumin excretion of >30 mg/24 hr or an albumin-to-creatinine ratio of 30 mg/g in a random urine
sample. We assessed the analytical performance of the Albumin in Urine/CSF FS kit (DiaSys Inc., UK) using a BioMajesty JCA-6010/C analyzer
(JEOL Inc., Japan).

Methods: Urine albumin concentrations were measured by the Albumin in Urine/CSF FS kit using a BioMajesty JCA-BM6010/C analyzer. Impre-
cision, linearity, and carry-over were measured according to the Clinical Laboratory and Standards Institute documents EP10 and EP9. The assay
was compared with the ALB-TTQ Gen.2 (Roche, Germany) assay on a Cobas8000 C702 (Roche, Germany), the Tina-Quant Albumin (Roche, Switzer-
land) assay on a Hitachi7600-210 (Hitachi, Japan), and an Abbott urine albumin assay (Abbott Laboratories, USA) on a TBA 200FR (Toshiba, Japan)
using 50 random urine samples.

Results: Within-run and total imprecision were 0.551-1.023% and 0.551-1.214%, respectively. Linearity ranged from 6.31 to 30.60 mg/dL, and
functional sensitivity was 0.5 mg/dL. Results from the Albumin in Urine/CSF FS kit showed good correlation with the ALB-T TQ Gen.2 (r=0.987)
and the Tina-Quant Albumin assays (r=0.991). However, the four assays categorized 18 of 50 urine samples into different albuminuria groups.
Conclusions: Albumin in Urine/CSF FS testing on a BioMajesty JCA-BM6010/C analyzer showed good linearity, functional sensitivity, precision,
and correlation with the ALB-T TQ Gen.2 and Tina-Quant Albumin assays. However, because some samples were categorized into different albu-
minuria groups by the different assays, further studies on the standardization of albuminuria assays are needed.
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1. 4|
DiaSys Urine Albumin Assay A|2F9] H|AW E=(imprecision)&
shlalr] 9Jate] A=A A%E1091 me/dl), Z7F HE@950
mg/dL), T5%E(101.1 mg/dD)e] A 712 A=eEdS *Pﬁﬁ}‘ﬂ
c}. AXA(linearity) 2} 3] olsr] flato] &
1l 55 30.6 mg/dLl AAE, AsEol A vHUES Zqz’jﬁl
ol 7] 9fal Y¥ul = 11.06 mg/dLe] AAE 22O = 84
3 A 22 Zu)sld) 8] AARE 71 B _,—]’6‘]-04‘— 20144
1297 20159 29717] )2l & ACRo| 9]=|H 3Ha} 5 Uy
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BioMajesty JCA-BMG6010/C AH]o]| A Albumin in Urine/CSF FS (Di-
aSys Diagnostics, Holjheim, Germany) A|2F-2;, Cobas8000 C702
(Roche Diagnostics, Basel, Switzerland) Z8]of| 4] ALB-T TQ Gen.2
(Roche Diagnostics, Basel, Switzerland) A|2F-&; Hitachi 7600-210
(Hitachi, Tokyo, Japan) FH]o]|4] Tina-Quant Albumin (Roche Di-
agnostics, Basel, Switzerland) A|9F-&, 1231 TBA-200FR (Toshiba
Medical Systems, Tokyo, Japan) ZH|o]A4] Microalbumin (Abbott
Diagnostics, North Chicago, US) A|oF& ZF2} AF-8-819t) 8 T
olgld =% AL 95}e] TBA-200FR AHH|o)| A Roche Cre
(Roche Diagnostics, Basel, Switzerland) A]2F-& A28}t
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3. Hop

BioMajesty JCA-BM6010/C ZH][o)|42] Albumin in Urine/CSF
FS AJeFe] B A% H71E €Jd]| Clinical and Laboratory Standard
Institute (CLSD) X214 EP10-A3¢] uje} AU, A4 U 2aS
212k 7 1a19eh, 51 5t ol 7] ] 70 Wl 371 ARjal e

1) MU= (precision)
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sion) Wo]A|4=(coefficient of variation, CV%)S AASFITHS).

B = (within-run @ total impreci-
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o] HAAIE 14, 23, 3:2, 412 3|A5lo] Y] s =4
of| &7 assigned value)1}2] B W& E5}0] 1 312 213k

3) ZAFRH| 7t H|m(method comparison)
Au) 7+ 8] @7} CLSI EP10-A33} CLSI EP9-A20]| whe} 5074
O] Bk} @ A o] Ll AoteldS sYof AA 7t 107H“‘ o}

L] A 2314 i o2 vk S5 5 Htghs ot
AL o)A (outlien+= A ABFATHS, 0. ESH SAH dFuly =
gloteld AuHE o]-8-5to] ACR g Attt
4) Zt&(carry-over)
ZHE.0] 7= CLSI EP10-A30] whe} 37H4] F= 0] AF53ke 74
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4, A2
BioMajesty JCA-BM6010/C FAFH]of| 4] Albumin in Urine/CSF
FS AJefo & =4 x| ekkn]i} BM Test CREZ 4% Fgoleld,
J2)a 12 Qs Alke ACRE TR Al 71A] 2] HAPH T v] s}
& Pearson correlation coefficients®} Passing-Bablok regression
analysis, Bland-Altman plot2- ©]-8-5}0] 2143 84S Alg)skar
sjAAe] 71271, H, Al T8 SAA2]= Analyse-
it Software (Analyse-it Software, Ltd., Leeds, UK)2} EP evaluator
Release 10 software (Data Innovations Inc., South Burlington, VT)
2 o} 8315k P<0.05% BATHHOR fol7t o]} Qi Ao
= stk
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1. 82
Ak AAREE W 878U = (within-run imprecision)= A5
oA 1.023% CV, S7Hsoll A4 0551% CV, A5E=0f|A4] 0551% CV
glom, & v)AYU X (total imprecision)= AEEo)|A] 1.214% CV,
F7FsoA] 0568% CV, %520l A] 0.551% CVE BL5F A ZAM
A Pash= BIAEE0.86-2.21% CV)Q] 3]87|% 2 Westgard

Table 1. Within-run and total imprecisions of the Albumin in Urine/
CSF FS (DiaSys) kit determined by a BioMajesty JCA-BM6010/C (JEOL)
analyzer

Within-run ~ Total  Mianufacturers - Desirable
. . . L claimed specification for
imprecsion - imprecsion imprecision imprecision
o) %) oo (ovee o
Low level
(1091 mg/dL) 1.023 1.214 0.86-2.21 18
Mid-level
(49.50 mg/dL) 0551 0.568
High level
(101.1 mg/dL) 0.551 0.551

*Manufacturer's claimed imprecision is indicated in reagent information [7]; *De-
sirable specification for imprecision is indicated on the Westgard website [9].

homepage©]] A% vFF2SE B YW = 3-8
fication for imprecision)?l 18% CV o] 3)-&-& &}

AR W B ES} F B U RS AlRAR A HaTshs B
U 9} Westgard homepageo] AJAE HFE2]5E H
o] vlasto] Ae]sh Table 13} 2o,

7] (desirable speci-
5= gkl 4
Har

e 587

BlAE HA o] LRl Aol vlaste] & wf, HAF Ak
Table 29} 29tk whebA] 6.12 mg/dLRE 30.60 mg/dL7HA] G5
W sollA] A4S ghlEkIT P =0999). &
rate) S L4FY % 6.12 mg/dLFE 30.60 mg/dL7FA] 100.0-
103.0% 2 IH2H=] QT Table 2) [8].

(recovery

3. ZAFEH| ZH H| T (method comparison)

7129] Al 714 AR /Aeke] 2310 2 Cobas8000 C702 &
H]o| 4] ALB-T TQ Gen.2 Al Hitachi 7600-210 AH|e]lA] Tina-
Quant Albumin A]f, Z18]37 TBA-200FR ZH]o]|A4] Microalbumin
AleFO] Z23HS 7|02 BioMajesty JCA-BM6010/C AHH]of| 4] Al-
bumin in Urine/CSF FS A]9FC & =23} eHu] 7R3 v w gt Ax}

+ Fig. 1, 29} 7-kth BioMajesty JCA-BM6010/C AHH]of| 4] Albu-

Table 2. Linearity and recovery rate of the Albumin in Urine/CSF FS (DiaSys) kit determined by a BioMajesty JCA-BM6010/C (JEOL) analyzer

Observed

Anal .
nalyte linear range

Test range

Linear range claimed
by the manufacturer®

Slope Intercept R? Recovery (%)

Urinary albumin (mg/dL) 6.31-30.60 6.31-30.60

0.1-350

1.001 0.179 0.999 100.0-103.0

*Manufacturer's claimed linear range is indicated in reagent information [7].
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(C]

Fig. 1. Regression plots of results from Albumin in Urine/CSF FS testing on a BioMajesty JCA-BM6010/C analyzer. (A) Correlation of results from Al-
bumin in Urine/CSF FS (DiaSys) testing on a JCA-BM6010/C analyzer and ALB-T TQ Gen.2 (Roche) testing on a Cobas8000 C702 showed a slope of
0.8628 and an intercept of 2.344 (N=44). (B) Correlation of results from Albumin in Urine/CSF FS (DiaSys) testing on a JCA-BM6010/C analyzer and
Tina-Quant Albumin (Roche) testing on a Hitachi 7600-210 showed a slope of 1.056 and an intercept of 4.808 (N=44). (C) Correlation of results
from Albumin in Urine/CSF FS (DiaSys) testing on a JCA-BM6010/C analyzer and Microalbumin (Abbott) testing on a TBA-200FR showed a slope of

7.134 and an intercept of -87.43.
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Albumin in Urine/CSF FS on a JCA-BM6010/C (mg/dL)
t

Albumin in Urine/CSF FS on a JCA-BM6010/C (mg/dL)

7.5 10 125 15 17.5620 22.525 27.5 30 32.535

Fig. 2. Bland-Altman plots of albumin concentrations from Albumin in Urine/CSF FS (DiASys) testing on a BioMajesty JCA-BM6010/C analyzer. (A)
Comparison of ALB-T TQ Gen.2 (Roche) testing on a Cobas8000 C702 and Albumin in Urine/CSF FS (DiaSys) testing on a JCA-BM6010/C. (B) Com-
parison of Tina-Quant Albumin (Roche) testing on a Hitachi 7600-210 and Albumin in Urine/CSF FS (DiaSys) testing on a JCA-BM6010/C. (C) Com-
parison of Microalbumin (Abbott) testing on a TBA-200FR and Albumin in Urine/CSF FS (DiaSys) testing on a JCA-BM6010/C. Thick solid lines show
the means of the paired differences, and thin solid lines represent lines of identity. Dashed lines show the upper and lower 95% limits of agree-
ment (LoA).

Table 3. Discrepant albuminuria classification according to four assays Tina-Quant Albumin AJQFO.2 2% 2:5_ Hulo] =1z o} 09877}
Albuminin  ALB-TTQGen2  Tina-Quant Microalbumin 09919] AFA LS I:]—(Flg 1A, B). Z12j1} TBA-200FR #}H]o]|
Sample Urine/CSF (Roche) on  Albumin (Roche) (Abbott) ) ) ok6 & 22151 ortnlo] L . A
No. FS (DiaSys) on Cobas8000 on Hitachi on A] Microalbumin AJ2FC &2 Z7J3F YHH1O] FL b= 07359] /]
JCA-BM6010/C C702 7600-210 TBA-200FR IASE HATHFig. 10). Z2ke] HARH] /A ko] AL ATHE 7]
1 Very High Very High Very High High 203 AABFACRS 7|22 2 10 mg/g njuk-S XJ/LP 10-29 mg/g
2 High Low Normal High N =
4 Very High Very High High High 5 LTS, 30-300 mg/ger MAF e, 300 mg/g2r 23+
6 = Very High Very High High o= AL S e N 20 7 ’QRS w[1], S07)2] AA = 7+
8 Very High Very High High High Zro] ZH|/AJeke] ACRS 7|20 2 HolA]2 Ho|= A= 2 18
10 Very High = = High
AR o A 7}o)
1 High High Normal . 7N A0, L A8 Table 32 R4
14 Very High Very High Very High High
16 High - Normal High 4 xl'i(% Carry—over)
28 High Low Low High -
CLSI EP10-A Q] Zo} 37HK] o] AFESHE At
29 Very High Very High Very High High _501] et s 371 o) g2t °
3 High Low Low High ZEAE ZAsho] 3t Zha= -0.01-+0.01%S Tk
36 High Normal Normal High
42 Very High - Very High High =
i vt o
43 High High High Very High
47 - Very High Very High High
48 Very High High High High . o3Lo] A= Albumin in Urine/CSF FS A|2F9] BioMajesty
0 VewHoh  Vehigh  Veryhigh Hh JCABMOOI0/CoIA2] -4%5-3 7F5kT, 7129] A} gte)
Normal, ACR <10 mg/g; Low albuminuria, 10 mg/g < ACR <30 mg/g; High albu- AbkAo| tiaf) 75k
minuria, 30 mg/g < ACR <300 mg/g; Very high alouminuria, ACR =300 mg/g.
Among the 50 urine samples listed above, 18 urine samples were classified into AAPAH] 9 A|eke] AU Hrlol= JukA o 2 Jol Y BE
different albuminuria groups by the four assays. Urine creatinine levels were mea- e 7] 7]
sured by Roche Cre (Roche Diagnostics, Basel, Switzerland) assay on a TBA-200FR o] tﬂol(wﬁhm SUb]eCt blologlcal Varlatlon)oﬂ Eq-a]— OQ /\]—
platform. A= 3]-87]%(desirable analytical precision criteria)o] AF-2-%]
*Dash means an outlier.
), BEAR O 2 AAAUE 7} 7ol Y AESHA Hol9] 50% o]
min in Urine/CSF FS Alefo2 SA43h 47| F== Co- Q1 - A AAZITHI-11). of2fet 7o 2 BrtekglS ),

bas8000 C702¢01|4] ALB-T TQ Gen.2 A|Fx}, Hitachi 7600-2100f| A] Albumin in Urine/CSF FS A]2F9] BioMajesty JCA-BM6010/C 7 H]
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2 2ok AR AT 5 UL 4 24410 8 7 F0R &
319] A e 10 my/day Blatols), AR ElkZow al-

buminuria) 10-29 mg/day, I EH W eF(high albuminuria)
30-300 mg/day, 1Y
mg/dayE 275 732 A2JEIth ACR 7|#2. 2+ 10 mg/g 1)
hisd Xé*&o %’-E—'ﬂﬂ 10- 29 mg/gOI Xi%“ﬂ e, 30-300 mg/

Z(very high albuminuria)-2 300

J
of] SLATH A B 7IA ol A] %@m T} DR S)
E % :

=
ofolol AR 2 HeliRe] Hao

= jBS ]
SHEH2I. EM 10‘%:‘—‘331%% AL, 2% Fag FAfol] 1
A

) 2 BE %PX}OH
A B} oA %‘-"431011*194 ACRZ
3Ly1] AAFEE AL EASIAT Qrh2-4, 14].

A1) v] 1] glolA] BioMajesty JCA-BMG6010/C Aol A]
DiaSysAle] Albumin in Urine/CSF FS AJoFO 2 22351 olin] o]
&= Cobas8000 C7020]|4] RocheA2] ALB-T TQ Gen.2 A|2F1};
Hitachi 7600-210914] RocheAF2] Tina-Quant Albumin AJ2FO 2
25k G0 et 09871 09919 ATAGR -4+ ARt
S BYAKFig. 1A, B), TBA-200FR &H]of| 4] AbbottA}S] Mi-
croalbumin A]9FS 2 =A%} AHN9o] et oL CLSI EP9-A20]
X AAslthal(adequate) AAE 715261 0975H T 22 0.7359] A
A +E B thFig. 10) [6]. T3 Ht ZFo](mean difference, mg/
dD)E Cobas8000 C702/ALB-T TQ Gen.23} H]3l A] -0.096, Hita-
chi 7600-210/Tina-Quant Albumin} H|3 A] 705791 Zlo] 13}
TBA-200FR/Microalbumini} H|w5}95-S wf 185442 & A& &
< o]c/’dq_

olefet Auto) 7H5k ol

A AR, AlF 7 -3

=
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S49] Z}ol& AYZ+ek 4= Qltk Albumin in Urine/CSF FS (DiaSys)
Al2F3} Microalbumin (Abbott) A]2F2 & T} M SEFH(immuno-
turbidimetry)ol] AL Q7] whZoll, F-U-3A v-S-Aell 2ho]
7} Qlekel 5 AlopollA] The AuhE 2l 4 9ok, 15) 5 WAL,
7o) ofgt zlo) & AJzFet 4= Ql=d||, Albumin in Urine/CSF FS
Aool A B, W2, A O3] 10% olufe] 744

a2
SAAyo] dofd 4= 9131, Microalbumin A|2Fo A& ofA T 2HIAL

)

=)
A, R, DS, Aoteld, ZE oJsf 10% oW
O] 7A@ o] Yol 4= QIrhy, 15]. T A|Fol|A] 7@ A o] o]
=4 Qs AR Aol Ztol7} Qlat, I Aol o7t 9l 4
9lo] AREL oyl e Belx|o] ¢iolo 2 7EAAke] 2l
£ Aztsislct

2 o351 Aol A BioMajesty JCA-BM6010/C 4] o] A Albumin

in Urine/CSF FS A|0FS 0]-8-5}0] 713 ACRS 7|50 2 B8535 11
ol o] kst 35749 2 2 vl kst 64 A
L o} o)) k2 Aol AUkRHleg El Yo R B
2E9on], o] AR WE AThHO 2 e ACR (306922
mg/g)o] SIEISICh 2 TRl Sfekeh 127)9] A 5
7% AAak 97he] 7] SA) BE st o)l the Ak
A DA S0 2 EREITE o]2|3 Ak n|Fo] & uj, of
EoE HAPHS Adeish=tpo] wheh 214k 99 QRS B7Ish=
g Zpol7HiARIthE Zte & 4= UM

A2 02 BioMajesty JCA-BM6010/C )94 Albumin in
Urine/CSF FS A|F9] @ o] 2452 H7IjE Ay}, -3k 4
we} 27 715a WelolAje] A, el 7| % gl
? 5] 1k ACR 7130 2 S| uhkAg
AR T AEUAS 9 S8 AAse] HEE Bae
o A} 8] 2b] Ao} et 4= Qlo.B R, B AL ule)

#=3to] tiet A7t o B s 2o = 7SI

O OF
P |

Hg: RS2 24417F QoflA] Lalo] vl o] 30 mg o
E= Yool A ZotEldo] gt A9 FE=7 30 mg/g o]
Aol A2 AoJElt) AAHEL Albumin in Urine/CSF FS (Dia-
Sys Inc., UK) A]€F2] BioMajesty JCA-6010/C analyzer (JEOL Inc.,
Japan) HIoIA1S] 2 A%-& Bbssck

HitH: Q oH] == BioMajesty JCA-BMG6010/C AH]o| 4] Albu-
min in Urine/CSF FS AJeFo &2 ZAE|Qjc) Hrls Heda|E2
& A:5}0] CLSI EP103} EP9o] uhe} ulgulie, 24, {8 &
a9k ol FAPS S074e] 2ol AAE o183}l Co-
bas8000 C702 (Roche, Germany) #H]o|A ALB-T TQ Gen.2
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MO

(Roche, Germany) A|2F, Hitachi7600-210 (Hitachi, Japan) 4]0 4]
Tina-Quant Albumin (Roche, Switzerland) A]2F 1231 TBA
200FR (Toshiba, Japan) %}H]o]|A] Abbott urine albumin assay (Ab-
bott Laboratories, USA) A|2F2- o]-&at ZHAPH 1} ] wshict
Zub: )0 A AS o8t AR W 2= F Bl
U= 2k} 0551-1.023%2F 0551-1.214%33ck 2141442 6,315
30.60 mg/dL7kA] WAE AL, 7|54 W=s 05 mg/dL3ict
BioMajesty JCA-BM6010/Col|A4] Albumin in Urine/CSF FS A]2F<]
AAPFHL- Cobas8000 C7020 4] ALB-T TQ Gen.2 A|2Fe] AAPH
9 Hitachi7600-2109]|4 Tina-Quant Albumin A|2F] HAPH} £
SRS Bk e ) A AR 50709 A 5
181 A2 ThE QT 150 2 M Relelc

ZZ2: BioMajesty JCA-BM6010/C AH]of| 4] Albumin in Urine/CSF
FS Alofe] ZAPIS oah YA, 71 High, vgUEE
H31, Cobas8000 C702014] ALB-T TQ Gen.2E AF-8-3}= 7%
@} Hitachi 7600-2109| 4] Tina-Quant Albuming AF&-8}= ZHAPY
3} 943k RS WolRsiTk e, 2izke) AR o)
3l S07He] A 5 a7t the gl IE0 R ERE
wzoll, lkeo]] gt 9ho = of Atek HAR Al 7He] EE9}
off thgt A7} o e 7o = HZsiGic)
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