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Quantitative Determination of Carcinoembryonic Antigen (CEA), Alpha
Fetoprotein (AFP), and Hepatitis B Surface Antigen (HBsAQ)
in Human Serum by Multiplexed Luminex Assay

CHEN Wei*?, LI Ming?, WU Ying- song?, LI Miao- yan?, HE Yun- shao*
(1. Da’ an Gene Diagnostic Center of SUN Yat- sen University, Guangzhou 510665, China;
2. Guangzhou DaRui Antibody Engineering Comporation Limited, Guangzhou 510665, China )

Abstract: Objective To simultaneously quantify carcinoembryonic antigen (CEA), alpha fetoprotein (AFP),
and hepatitis B surface antigen (HBsAg) in human serum using multiplexed Luminex assay and evaluate the assay
performance. Methods Biotinylated detection antibodies and microspheres coupled with capture antibodies were
prepared. A sandwich immunoassay was established to measure the three analytes in serum samples. Results
Linear ranges were 0.032 200 ng/mL, 0.022 55 U/mL, 0.26 1 000 ng/mL, and detection limits were 8.90 pg/mL,
0.013 U/mL, 0.24 ng/mL for CEA, AFP, and HBsAg, respectively. The intra-and inter- assay coefficients of
variation were less than 9% and 14% respectively. For CEA, AFP, and HBsAg, sensitivity were 96.4%, 95.8% and
92%, specificity were 95.6%), 94.2% and 100%, and accuracy were 96%, 95% and 96%, respectively. Significant
Spearman rank correlations were found between the results obtained by Luminex assay and by chemiluminescence
immunoassay (CLIA) or time- resolved fluorescence immunoassay (TRFIA). Only 1 microliter of serum and 3 hours
were needed for Luminex assay. Conclusion With the advantages of unique capability of multiplexing and high-
throughput, good reproducibility, increased detection range and sensitivity, Luminex assay would have a great
potential in clinical application.
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Table 1 Specificity of three pairs of antibody

Capture antibody Analyte Antibody Fluorescence intensity

CEA - CEA 5
CEA - AFP 5
CEA - HBsAg 7
CEA CEA CEA 9563
CEA AFP AFP 7
CEA HBsAg HBsAg 8
CEA CEA AFP 6
CEA CEA HBsAg 8
AFP - CEA 6
AFP - AFP 5
AFP - HBsAg 8
AFP CEA CEA 5
AFP AFP AFP 10 326
AFP HBsAg HBsAg 10
AFP AFP CEA 6
AFP AFP HBsAg 9
HBsAg - CEA 4
HBsAg - AFP 5
HBsAg - HBsAg 6
HBsAg CEA CEA 6
HBsAg AFP AFP 8
HBsAg HBsAg HBsAg 10 256
HBsAg HBsAg CEA 5
HBsAg HBsAg AFP 9
3.8 3.4 3.6 ( 1
10 000}
§ 1 000+
.5
g
§ —u— AFP
£ 100t
§ —0—CEA
& —— HBsAg
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Scale
B1 HESHFERSHET CEA AFP HBsAg i 147 #
i 2
Fig.1 Standard curves of CEA, AFP, and HBsAg using

multiplexed Luminex assay
* CEA or HBsAg:ng/ml; AFP.U/mL
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8.90 pg/mL 0.013 U/mL 0.24 ng/mL

CV  5.8% 13.8%( 2 3),

2.4
CEA AFP HBsAg CvV 48% 8.9%,
2
Table 2 Results of intra- assay precision (n=8)
Sample CEA AFP HBsAg
x&s(ng/mL) CV(%) x&s(U/mL) CV(%) x+s(ng/mL) CV(%)
22.3+1.2 5.4 170.2+10.4 6.1 60.1+4.1 6.8
167.4+10.0 6.0 70. 8+3.7 5.2 480.3+42.7 8.9
253.2+12.2 4.8 20.1+1.1 55 261.4+16.5 6.3
3
Table 3 Results of interassay precision (n=3x8)
x&s(ng/mL) CV(%) xs( U/mL) CV(%) x+s(ng/mL) CV(%)
23.5%15 6.4 181.5+14.3 7.9 56.4+4.1 7.3
160.9+9.3 5.8 68.3+5.0 7.3 460.3+63.5 13.8
268.9£19.1 7.1 21.8+15 6.9 272.2+25.0 9.2
2.5 4 CEA
100 Table 4 Sensitivity, specificity, and accuracy of Luminex
. . Y
CEA 0 ng/mL, 6.80 ng/mL, immunoassay for detection of CEA
. CLIA
0 Luminex Total
1.85 ng/mL, 2.98 ng/mL, 99.1% Positive Negative
CEA 6.7 ngmL Positive 53 2 55
CEA 0 6.7 ng/mL; Negative 2 43 45
AFP 0.13 U/mL, 15 U/ Total 55 45 100
mL, 2.62 U/mL, 2.30 U/mL, 1) Sensitivity = 96.4%, Specificity = 95.6%), Accuracy = 96%,
99.1% AFP 10 UmL X' = 84491, P < 0.01,n=100
AFP 0 10 U/mL;
/ 5 AFP
HBsAg 0 ng/ml, Table 5 Sensitivity, specificity, and accuracy of Luminex
HBsAg 0 ng/mL immunoassay for detection of AFP Y
2.6
Luminex — CLIA . Total
Bayer Roche Positive Negative
(electrochemiluminescence Positive 46 3 49
immunoassay, ECLIA) , Negative 2 49 51
Total 48 52 100

( 406)
Roche HBsAg
, HBsAg
100 HBsAg
Spearman ,
CLIA CEA r,=0.967, P < 0.01;

CLIA AFP r, 0.943,P < 0.01;

1) Sensitivity = 95.8%, Specificity = 94.2%, Accuracy = 95%,
x° = 81.018, P < 0.01, n=100

TRFIA HBsAg
0.01, CLIA

,=0.926, P <
TRFIA

CLIAITRFIA(  7),
CLIATRFIA
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Table 6 Sensitivity, specificity, and accuracy of Luminex 3
immunoassay for detection of HBsAg ¥
Luminex Positive ECI_IANegative Total
Positive 46 0 46 '
Negative 4 50 54 ’
Total 50 50 100 1997
1) Sensitivity = 92%; Specificity =100%); Accuracy = 96%. x* = Luminex XMAP (ﬂeXibIe multi -
85.185, P < 0.01 analyte profiling)
7 CLIA/TRFIA
Table 7 Comparison of Luminex immunoassay and CLIA/TRFIA
Luminex CLIA TRFIA
CEA (ng/mL)  AFP (U/mL) HBsAg(ng/mL) CEA(ng/mL) AFP(U/mL) HBsAg(ng/mL)
Linear range 0.032 200 0.022 55 0.26 1000 1 1000 1 1000 0.2 150
Lower detection limit 0.0089 0.013 0.24 0.2 0.9 0.2
Precision (CV%) <14 <7 <4.6 <15
Sample amount(u L) 1 60 60 100
, 100 .
[3.4]
; 14%, ;
, (CLIA TRFIA)
; , 1pl 3h
; Bl 3 , CLIA  TRFIA
, ELISA 12 , ,
16 000 32 000 pg/ ;
mL, 34 , ELISA, ,
2 4 pg/mL, , ;
ELISA
el HBsAg 4
) 4 TRFIA
SNP HLA 5 ng/mL,
[9—12]’ 25
CEA AFP , HBsAg TRFIA HBsAg
, TRFIA (0
3 , 150 ng/mL), HBsAg
, , TRFIA
: HBsAg , HBsAg
CEA AFP HBsAg 3.4

, CEA AFP CLIA, ( 114 to page 114)
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