CHH
Lab Med Online

TR Vol. 8, No. 4: 140-147, October 2018
https://doi.org/10.3343/lmo.2018.8.4.140

Total lgGe| Alssot HiM=F A

- OO [

9GOl A R84

e [IMIO)

A7 |E ImmuneCheck™

Clinical Usefulness of ImmuneCheck™ IgG for Rapid Semiquantitation of Total IgG
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Background: Conventional IgG assays require costly equipment and skilled experts. Semiquantitative measurement of total IgG using point-of-
care testing devices may be the solution for these limitations. This study evaluated the reproducibility of the ImmuneCheck™ IgG assay (Proteom-
eTech Inc., Korea) and the correlation of its results with conventional laboratory IgG results in the serum and whole blood.

Methods: Both the serum and whole blood samples from 120 patients were used. To evaluate the intra-test reproducibility and inter-test corre-

lation, intraclass correlation coefficient (ICC) analysis was used.

Results: The concentration of serum total IgG measured by cobas® 6000 (Roche Diagnostics, Switzland) ranged from 690.4 to 2,756.4 mg/dL.
The intra-test reproducibility of ImmuneCheck™ IgG was high (Serum ICC=0.724, P<0.001; Whole blood ICC=0.843, P<0.001). The inter-test
correlation between the ImmuneCheck™ IgG and cobas® 6000 results was very good (Serum ICC=0.805, P< 0.001; Whole blood ICC=0.842,
P<0.001). Because there were no samples with a total IgG level lower than 600 mg/dL, the pre-existing serum samples were diluted and then the
linearity tests were conducted. The intra-test reproducibility for the diluted serum samples was almost perfect (ICC=0.995, P<0.001), and the in-
ter-test correlation between the ImmuneCheck™ IgG and cobas® 6000 results was also strong (ICC=0.992, P<0.001).

Conclusions: The ImmuneCheck™ IgG assay is reproducible and highly correlated with the conventional IgG assay for the serum and whole

blood. It could be applied for the rapid detection of total IgG.
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ImmuneCheck™ IgG (ProteomeTech Inc., Seoul, Korea) = &
1gG2] WY gk 48 Point-of-care test (POCT) 7| EZA], FA4]
WO} AP ALES1A] wioti Al 5 7h) BAPEE TP AL
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Fig. 1. Experimental process of ImmuneCheck™ IgG.
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AL |E ImmuneCheck™ 1gG2| UAX S2M

ol mek RPgdeFA o 2 B nsigick 207] ko] ik the
I} ZHke}: 0, 012, 0.24, 049, 1.0, 2.0, 39, 7.8, 16, 31, 63, 125, 250,
375,500, 750, 1,000, 1,500, 2,000, 4,000 mg/dL.

3. LHZAIEE 2l&7]71(Roche cobas® 6000)

RocheAl] cobas® 6000 A2 EJALollA] A|g-ek sE8he AL
Z2EZ| ug} A AAZE AAFS #3519tk Roche cobas®
60002] % IgG A= within-run impression Coefficient variation
(CV)& 3.9%, between-run CV (Total imprecision)+= 3.0%0 |, to-
tal inaccuracy (bias=[mean value — target value]/target value X
100%)+= 1.2%©] 31, total error (total error=bias + 2 x CV)= 7.2%
2 A=%, immunoturbidimetric assayR'HL- 0|85k AAR]7]0]
THi3).

Roche cobas® 60002] 2 1gG AAl A= 300 mg/dL o|5}o]7|
L}5.000 mg/clL o) 79 7S MBI, 4 7S Ay 7

290 A7 ALE AH§ 3] L4S SHc

4. TSt 7}
ImmuneCheck™ IgG2] A& (reproducibility) H7+& $J3l, &
o AA| sl F 3¥9] ImmuneCheck™ IgG HAFS Z18)5}o]
22 Ao sl FUg AatE Hol=A] Yok AL A}, AR (in-
tra-test) S A4 (intraclass correlation coefficient, ICC)E -
stol Asieick Sl e S8 Ao diel v ao

& Ax} AFo] 2] Al (correlation)
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ImmuneCheck™ IgG2} Roche cobas® 60002] Total IgG HAF 2
& ol 5to] A7 ) AR nterest 10O F51o] 4
A H7HE skt AAF 7F FU A= o] Y HE

gz B Asch
AL B4 715 319 57} L Roche o
bas® 60002] Aol Ao Zut HAP} 7}s3817] wjEof|, Roche

cobas® 60002 A]— A 5
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IgG AR S 7[A)1 A & 196
FEIRIT) o]ef|, Roche cobas®
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Fig. 2. Flowchart of ImmuneCheck™ IgG analysis.
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6. SHEN

SA|Z 2 T332 SPSS version 23.0 (SPSS Inc., Chicago, USA)-&
o1 g5}k ) AFFARACOT} 0811002 7A2] Shsjgt 913
I=(almost perfect agreement), 0.61-0.80-2 733+ YX] %= (substan-
tial agreement), 0.41-0.60-=> 57+ A0 UX|E(fair agreement),
0.21-0.402 HZ9] UX|%=(moderate agreement), 0.01-0.202 2F
SF YA E(alight agreement), 0 ©]8}= A FAIERFSEH A%
(poor agreemend & Hol= 710 2 IASFATHI4L ZF Aol 910
Al Pvalue<0.05%1 745 #-2I5t A= Hokrh

2 I

1. G R 7|1X £

Z 1209] AP} 2 At Frefsiglon, o] F HEATE
(hematocrit)= 274 2] gx}ol| A 2427} 919170l ImmuneCheck™
1gGo] AZFoll AHEE A8 HAle T 1873, 8% Adl= &
1207053}

A AL 1207 5 FAd 447, 042 769801%l o, Lto]
= 18X 5E] SOAIZIR| AL Bt Lho|= 48.641T}. Roche cobas®
60002 & 2731 12049] 8% F 1gGE] W9l= 6904 mg/dLEE
27564 mg/dL7FA|¢JaL, B2 1,184.1 mg/dLo] ¢k

AT A JHRE Uil 714 §4S A8 AT
o Aol A Q] Hat A 217} 41.74), 52.64|= UERFRL(P=0.003),
Bt SulE | EX 217} 449%, 399% 2 UEREOH(P<0.00D),
o5& dHel whe} {23t Afo| 5 HATk(Table D.

A HAHE 304 BIRE 304 o] 504 BI9E 504 o4 7041
u]gh 704 oo v 20 2 AR el 7|3 EAE B4}
otk AZEE YA v8-2 7} 625%, 375%, 32.4%, 13.0% %
UERFIL(P=0.000), otE3A] A3l IAHL 212} 62.5%, 675%,
765%, 955% & UEFIIL(P=0.047), B+ dulEA2|EL Zh7}
43.9%, 42.1%, 41.8%, 38.7% % LEFHLC™(P<0.00D), o] &2 A5
of whet fofgt 2ol & Kt

Table 1. Comparison of baseline characteristics between the male and
female patients included in this study

Item Males (n=44) Females (n=76) P value

Mean age, year (SD) 41.7(17.7) 52.6 (19.4) 0.003

No. of patients with atopy* (%) 30(68.2) 59 (77.6) 0.258

Mean of hematocrit, % (SD) 449 (3.6) 399(33) <0.001
(

Mean of serum total IgG by Roche  1,162.4 (172.8) 1,196.7 (298.2) 0.426
cobas® 6000, mg/dL (SD)

*Atopy refers to the genetic tendency to develop allergic diseases, such as allergic
rhinitis, asthma, and atopic dermatitis.
Abbreviation: SD, standard deviation.
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Z18G2] =27} 600 mg/dL oJa}2 W& HA= 7]&
& W2 YRAED 15 Aol Fofgt EAt
QI9Ich(Table 2). wheba] 120 ohpeabake
o] 23190 599] AAS WSk} 4ol Bl4jal
Z 157119 34 AAIE AlAFeksiet 214 AAol thsh 212t Roche
cobas® 60002} ImmuneCheck™ IgG AALE Al845}to] & 1gG 4
F Aol gt A B XI8gstoict

Nni—l)r&
P
1
=
o &

2. 71& zrlel (cc 24 2t

SN AR Z¥zto]| thal AA) s & 3 A 2] ImmuneCheck™
16 BALE 08 F 3 Wl WAL BEAIAE 1 22 Aol
el FLRE 23S Hol=Alof tigt A B7HE sl AR
AW AW A= 87 A= 0724019101, HE A
Aol A= 0.84301EHP < 0.001).

SN AA|o]| A Roche cobas® 60002} ImmuneCheck™ IgG ZAA}
7r] % 1gG AT AL Brlsta At AASH AAL 73U A
WA= 3 AAllA= 080501310, W HAl A= 0.842
0]QITHP<0.001) (Table 3, Fig. 3).

O

Table 2. Comparison of the serum total IgG results obtained with
Roche cobas® 6000 and ImmuneCheck™ 1gG

Mean of total IgG results by Roche

ImmuneCheck™ IgG results, mg/dL cobas® 6000, mg/dlL (SD)

0,0.12,0.24,049, 1,2,39,78, 16, 31, ND

63, 125, 250, 375, 500
750 778.7 (66.1)
1,000 1,008.1 (139.3)
1,500 1,231.8(161.7)
2,000 1,645.5 (411.6)
4,000 ND

Abbreviations: ND, no data; SD, standard deviation.

Table 3. ICC analysis of the test results for serum, whole blood, and
diluted serum

Specimen ICC 95% Cl P value

Serum 0.724 0.626-0.800 <0.001
Intra-test reproducibility

0.721-0.864 <0.001
0.787-0.886 <0.001

Inter-test correlation 0.805

Whole blood 0.843
Intra-test reproducibility

0.772-0.890 <0.001
0.989-0.998 <0.001

Inter-test correlation 0.842
Diluted serum 0.995
Intra-test reproducibility

Inter-test correlation 0992 0.975-0.997 <0.001

Abbreviations: Cl, confidence interval; ICC, intraclass correlation coefficient.
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Fig. 3. Scatter plots of whole blood total IgG titers (A) and serum total IgG titers (B) obtained with ImmuneCheck™ IgG.
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3l9lom, o]of thal} 22k Roche cobas® 60003} ImmuneCheck™
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ZF91 2 A5 21 Roche cobas® 6000} ImmuneCheck™ IgG
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Roche cobas® 600022 %3t 34 &4 AAE2] & 1gG2
H = 60.0 mg/dLE-E] 532.3 mg/dL7FA|HaL, Hat-2 234.1 mg/dL
ol3let. A5 A Aol tF AARE F7FR X13A] ¢kglet.

3|A% @ AA Zhztol disl AA| sk & 314 9] Immune-
Check™ IgG AAFE: W) F AR B7HE 919 448 24 U
T FBAIT= 0995013101, 3145 @A Aol A Roche co-
bas® 60002} ImmuneCheck™ IgG 2] & IgG ZAx}e] AAlS 3
TStk AR Ak 2 ) AR 099201930KP<0.00D)
(Table 3, Fig. 4).

4, AT tiaXte] A, 4, slotE=2|E0| [MHE ICC &M

At

oA tARte] 714 EAJo] wE Roche cobas® 60003} Im-
muneCheck™ IgG2] F- 1gG A1} 710] Ao A Aol & Hol=
A B7yslaLal 2744 AAF 2F g AdBAS ARE Aaskict
(Table 4).

At o] RS 712 & 304 BT 3040 o4 504] Bl
TF 504 o}/ 704 mIRE 704 o]3e] 4o ' Lo HAL T
W HAE 24 @4 AAllA 9] AAE 2 T A
221 304 mRkellA] 0743 (P=0.001), 304] oA} 504 m]gko] A
0.776 (P<0.00D), 50A]| o]4} 704 u|gtof|A] 0.833 (P<0.001), 704
ol/gollAl 0.861 (P<0.00D0|AE. M HA O AS] AL 2
AFAIG= 304 T]FkollA] 0.695 (P=0.003), 304 014} 504 ]t
of| 41 0.871 (P<0.00D), S0A| o}/ 704 m]gkol| A 0.857 (P<0.00D),
704 o]AFof| Al 0.775 (P=0.00D0]ict.
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Table 4. Inter-test ICC results for serum and whole blood according to age, gender, and hematocrit

Specimen ICC 95% Cl P value
Serum Age (year) <30 0.743 0.407-0.889 0.001
30-49 0.776 0.577-0.882 <0.001

50-69 0.833 0.665-0.917 <0.001

=70 0.861 0.666-0.942 <0.001

Sex Male 0.600 0.267-0.782 0.002

Female 0.856 0.773-0.909 <0.001

Whole blood Age (year) <30 0.695 0.294-0.868 0.003
30-49 0.871 0.753-0.932 <0.001

50-69 0.857 0.711-0.929 <0.001

=70 0.775 0.458-0.907 0.001

Sex Male 0.687 0.422-0.830 <0.001

Female 0.884 0.816-0.927 <0.001

Het (9%0) 1st quarter; Het < 38.98 0.909 0.805-0.957 <0.001

2nd quarter; 38.98 <Hct < 42.00 0.790 0.570-0.898 <0.001

3rd quarter; 42.00<Hct < 44.20 0.801 0.576-0.906 <0.001

4th quarter; Het>44.20 0.687 0.324-0.855 0.002

Abbreviations: Cl, confidence interval; ICC, intraclass correlation coefficient; Het, hematocrit; 1st quarter, range of minimum to first quartile; 2nd quarter, range of first quar-
tile to median; 3rd quarter, range of median to third quartile; 4th quarter, range of third quartile to maximum.

AT A Aol whE AR A= 23 Al
A= d/dellA 0.600 (P=0.002), o3/goflA 0.856 (P<0.00D)°]313L,
8 Aol A= FAollA] 0,687 (P<0.00D), o3AJoflA] 0.884 (P<0.001)
o13ick

AR A0 Sk )] Al wele] wehazo = i}
o] A} 1E T AFRARS) Aol S HolA] HAjslich. A}
2 ) A SIehE SR} b Sk A A A
HHellA 0909 (P<0.00D), 7 HA) ARZ9] H91ol A 0790 (P<0.00D),
A A AHELS] H9jellA] 0.801 (P<0.00D), FutE AT ES} 7H
=5k ] A AHE 9] #I91elIA] 0.687 (P=0.002)0] 31T .

L

Z 1gG2) H7} 690.4 mg/dLEE] 2,756.4 mg/dL7FA]0 HA| &

0]85t 749 ImmuneCheck™ 1gG2] HA Y FU] A= &
% AAlA 0724, 4D HAA 084302 Lpeh, I3 HE
AA| B A 733t AR =2 Hrh B3F Roche cobas® 60002t
ImmuneCheck™ IgG2] HAF 7+ Fuf A= 4 AAllolA
0.805, Z1d HA|oA 0.842% Lreht, DI AE HA| BFof A
71| ehg X =5 Herk

Z [gG7} AR EL}; e 1} 4 9] ImmuneCheck™ 1G]
A1 7} S1317] $ia 600 me/dL ofsle] 3} A Hrhat

78-5-oll4] ImmuneCheck™ 1gG2] AL W THf “dAIG== 09952
LR, A9 ehdst YA =S H ik 18] Roche cobas® 6000
3} ImmuneCheck™ 1gG2] AAF 7F FUi A= 09922 e}
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}J\"L‘? 30
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IeG 27} 71e] AL AT W QdRFolA LA T

gt e Aol At dAke] Aol me 74*} A=t
AT Fd0lA 42 0.600, 0.687= YERY 79 AR =E

31, ool Al 2k} 0.856, 0.884% LrERLE 7o) 2hat A=

- Roche cobas® 6OOOJ—} ImmuneCheck™ IgG A3} 719

WE o dollM 2% 1 22 FAIE BRI, 2
éﬂéow nEAY S AVE 5%1% 51015} 2= )9t}

A8 AA oA slnkE 22| E 0] AR 9] WSlo] whe} 450 7 1}
7ol 7ot AR 2 FU Al SlutE AR BT STkl wh
2} 0909, 0.790, 0.801, 0.687% LJERITt FulE 2 E 71%9] A
A AR I Al A AR el A A ehadh o
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A} 783t YR == Btk Roche cobas® 60002} ImmuneCheck™ IgG
A} 7o) 4 Jé% SutE I 2| E7} 44.2% oAFO. R - 7S
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Table 5. Comparison between the conventional laboratory test (Roche
cobas® 6000) and ImmuneCheck™ IgG assay

Item Roche cobas® 6000 ImmuneCheck™ IgG

Primary tubes: 700 pL 2-5ul
Sample cup: 100 pL
Micro cup (FTB): 50 pL
Recommended specimen Serum

Minimum sample volume

Serum, whole blood

Required time 2-3 hours 20 minutes
Physical dimensions Width: 188-498 cm Width: 7 cm
Height: 130 cm Length: 2 cm
Depth: 98 cm Height: 0.5 cm
Detection range 0-5,000 mg/dL 0-4,000 mg/dL
Analysis Quantitative Semiquantitative

ZH=7|(Chromatographic
AFER] 9kl WEC 2 ImmuneCheck™ IgGE A
2 TSRt Aolth ek W A4 B 23E Fol] 9
A A E=rtE D u] TS 7R EYstolof & Ao = AlR
Sic}. Z1ei S Ae] FTHIC 2 T 2Pt US4 S
= ImmuneCheck™ IgG7} & ﬂ—“,l—e— E3) =2 ASAAT 712 A
Zy}o] =0 AlkA S Ho| A I%_,]H_‘: ] 25510 ¢]
ozt & Aol

E oA ImmuneCheck™ IgG FHALR] A& A} %—?—_‘r"
B 52 58 52 316G T B ohlet 3 1eG
Aol A= -7t HAF W B A F A S 2Tk
= ImmuneCheck™ IgG2] 7t B4 2 sljel & 1gG 282
o7k Agho] KA B 2RIkl Hs AL 5
& HojF L= Aot} 3] ImmuneCheck™ IgGi 43F0] AE
HZE % 156 2740 715l ol AE F B4 2ol A9
7474‘# OPL 71E A S S5 o QA i) die
5 S840 Z Ao 2 7| H(Table 5).
AAFTA} oA F 1gG HEE 500 mg/dL o4O 2
(9 29 4 9131, 800 mg/dL o}el A%l &
7] Agte] A2 3AA7|= Aoz dEA 1) v AEe
Aol A o] A e AP 2 = Q7] ool oY

>
l
I
o[N
=

L

m o

o o nlo 1 o rlo

9&

rl

=2

1110{4

2

A 228 919 el ol 24 A ATE Bl
Ql= Ao| vl2l5kcE ImmuneCheck™ IgG A= & 1gGo] &

AR 0 2 e s= FlAteltt 5 207H9] 77H0, 012, 0.24,
0.49, 1.0, 2.0,39, 7.8, 16, 31, 63, 125, 250, 375, 500, 750, 1,000, 1,500,
2,000, 4,000 mg/d) 2. &2 AT R]7} BA|E =], E2 5 o

UEA] oA wpefsto] QA 2 FHoPlole SET A
& 7P Qe AR AR 3 oF 202 Fof] F 1gG AHAIE WY
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FH Oz Selsto] A 2 Rt ol 2o A+
HHARS o= A2 A 4= 9l Zlolth.

AR2Z 0 2 ImmuneCheck™ IgGE EH} AE HA| Lo
A = AQYFAAE 5111 7)20] AR 3921 Roche cobas® 6000 7
AR A} 2 A =E Hol 943 dee Eeld 4= Sl
ok 17te] Ut AAE Sja Rl e gron,
H]aLA} 212 ofo] HA == AL 7}%3} , AAR] 28 E = Al
Zbo] A7) w2l p-2luete] datels oM -85 A
o e Ao 7.

0}7 | 8l wrdsF Al ImmuneCheck™ IgG (Proteome-
Tech Inc., Seoul, Korea)7} Aj&A 7=k 2 A1 dAAa}
Ao A ImmuneCheck™ 1gGe] HAA]S AABIAL, Immune-
Check™ IgG HIREF HAHL o] 831 % 1oG AT}e} 7] 29| A2k
AAPES 0] 82 % 1gG 23} 7ho] AT S FHstLA} alich
HiH: 312} 12089] &%) 9 A HAE o851 ImmuneCheck™
IgG HAS AlRskaL @3 HAIE 01850 RocheARe] cobas®
6000 HAHS Ald¥sto] 21 AR S HlwstGich HAF W AHE
AAF R3S B7RsE | el Bl AEA|I S (intraclass correla-
tion coefficient, ICC) H-A1-2 AL-8-5}4th
3} Roche cobas® 6000 0]-&3t 8% & 1gG Av}e] He=
690.4 mg/dLE-E] 2,756.4 mg/dL7FA] It} ImmuneCheck™ IgG2]
W B 2 YAEE Mol Ao UEt(Ey
ICC=0.724, P<0.001; A& 1CC=0.843, P<0.001), Roche cobas®
60002} ImmuneCheck™ 1gG2] %= 1gG 32> EASHA 0.2 9423
AR E HolE Ao YERFTHEA 1CC=0.805, P<0.001; A
d 1CC=0.842, P<0.00D). A-Feh/dekatell Al Z 1gG7F 600 mg/dL
ugkl HAZE a7, 718 8% AAE A5t} 271 HA
£ A3sigick sAet @4 HAloA 2] AAF W AR AL ¢
Wl AR L5 Hole= Ao & YERFIIICC=0.995, P<0.00D),
Roche cobas® 60002} ImmuneCheck™ 1gG2] & IgG A1} E3t
A 0 2 v SRt AR =S HE ERISHATHICC=0992,
P<0.00D).
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