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Establishment of measurement threshold and comparison of
results for detection of Treponema pallidum specific antibody
by Siemens ADVIACentaur XP chemiluminescent
iImmunoanalyzer

Xinyu Wang?, Yanhai Zhang®, Kai Cui*, Liwen Cai’, and Yiyang Guo?

1 Clinical Laboratory, Hebei Yanda Hospital, Langfang 065201, Hebei, China

2 Department of Clinical Laboratory, The Fourth Hospital of Hebei Medical University, Shijiazhuang 050000, Hebei, China

Abstract: To investigate the detection threshold of Treponema pallidum specific antibody method by chemiluminescent
immunoassay (CLIA) in Siemens ADVIA Centaur XP for Syphilis serological test, and compare with the results derived from
CMIA, TP-WB and TPPA method. The result can serve as reference for the application of CLIA. In total 30 887 samples
screened by Treponema pallidum specific antibody method were collected by Abbott architect i2000 CMIA from July 2018 to
July 2019 in Yanda Hospital of Hebei Province. We selected 153 patients with the ratio of sample absorbance to critical value
(S/CO) of 1-9 by CMIA screening of Treponema pallidum specific antibody as the research objects. The reverse sequence of
syphilis serological detection was adopted, and TP-WB and TPPA were used as the confirmation methods respectively.
MedCalc software was used to analyze the results of ROC curve, and the cut-off value was obtained. Chi square test was used
to test the difference significance of counting data. The detection results of Treponema pallidum specific antibody in the same
batch of serum samples were unequal by different methods. There was no significant difference between CLIA method and
TPPA method, but significant difference between CLIA method with TP-WB method and CMIA method was found. TPPA test
results and TP-WB test results were taken as gold standards, ROC curve analysis showed that the best diagnostic cutoff value
of CLIA method was 4.01 and 16.06, respectively, and the area under the curve was 0.961 and 0.838. The suggested cutoff
value of CLIA method is quite different when using different syphilis serological test methods as the gold standard, Therefore,
when the S/CO value determined by CLIA is between 1.00 to 16.06, TP-WB method should be recommended as the first
choice in laboratory serological test for recheck and confirmation to avoid clinical misdiagnosis.

Keywords: Treponema pallidum, chemiluminescence immunoassay, threshold value, syphilis immuno blotting
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AV R AR L A R A B (A ORL5E A 1
45 (Treponema pallidum particle agglutination,
TPPA) 1 Hg 7 18 e /4 f 22 BN 7 0 55 (Treponema
pallidum-Western blotting, TP-WB) %5, #j#E1EiE
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[RlF AR CLIA 355 AT IR I AE 2R, il IR
KB 25 A 255 N SR AR
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[l B2l AT At ARE IR R e 2018 4F 7 H & 2019 4F
7 7 {di i HERE ARCHITECT i2000 £k2% & 6ok 1
s $% 43 M ¥ (Chemiluminescence microparticle
immunoassays , CMIA) #§ # Ifil I % i 7 #F A
30 887 il , HEHCR 45 A S/ICO 1-9 H. M 1 % 2
I ZE IR R X3 (Rapid plasma reagin, RPR)
K25 Ry BAPE BOREAS 153 ) g aFsexi 4, Hih 5B
76 7, L 77 ), AERS 10-85 %, HHiAEIS 54.2 %
M2 W fF 6 (A N RSN T A A7l A o -
HEE5 12 1 (WS273-2018) Y191,
1.2 R FIFLER

CMIA 353K 7] (4t %5 . 07413BE00) X
ARCHITECT i2000 4= H sk b2 & St Hr
1A, W A 26 ERERE A A CLIA R (5 -
26098063) A ADVIA Centaur XP 4 H#fb# %k
A, W B AEE PG T A TPPA 1
(#t5: WNB81029), g H H A& |- Fm b Btk A 2x
FEAAF]; TP-WB LR (dit5: D180619AG) K&
EUROBIotMasterll 4> [ gl Gz EQi A%, W F 1l
Pl BRSE 20 il o g e S B s A O e A o A4 A SO A
PUAT o KIREASET, [0 2 PN s i B2 B . BRAE
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1.3 Hik
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TP-WB # ] BEFH 1) s TPPA 4G HY 140 I FHYE,  Seit HLRES KN, CLIA LS TPPA L ER TS
13 GIBAYE (1 16 TP-WB #l mf GEFATE); TP-wB ¥ E X, 5 TP-WB kM CMIA ERA 4T
i th 10 91 B , 43 51 AT SERH M, 120 IR HE ;,CMIA - F 3L (P<0.05),

ke 153 #iIFHM: . CLIA 5 CMIA RS 2.2 CLIA RN EENHRE

% 93.46%, Y TPPA f54°K 97.90%, 5 TP-WB LI CLIA fEh78 5, RAEWN TPPA k4
R R 36.36%, SRR M I TR PeiEr R, ROC 4 Rk, B T iR

%1 ROC HZ& o MiTFMIIE R
Table 1 ROC Curve analysis and evaluation item table

Evaluation of project Result A* Result B#
Sample size 153 153
Positive group: B=1 140 53
Negative group: B=0 13 100

Area under the ROC curve (AUC) 0.961 0.838
Standard error a 0.021 3 0.0351
95% Confidence interval b 0.917-0.986 0.770-0.893
Z statistic 21.683 9.632
Significance level P (Area=0.5) <0.000 1 <0.000 1
Youden index J 0.808 8 0.590 2
Associated criterion >4.01 16.06
Sensitivity 88.57 83.02
Specificity 92.31 76.00

Note: * TPPA is the gold standard; #TP-WB is the gold standard.

CLIA VS TP-WB CLIA VS TPPA
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r oo T, T g )
/7
r»- ™~ -~ -8y ’
F s
80 - /
L /
L /
7
b I | Y
z 60H 2 60 1 P /
= L £ I : /
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E 1 #HEMEFHIE CLIA L ROC %k (B TP-WB 5 A€M, HELL TPPA 4 &)
Fig. 1 The ROC curve of CLIA method for serological examination of syphilis (on the left, the TP-WB method is used
as the gold standard; on the right, the TPPA method is used as the gold standard).
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(AUC) 4 0.961, ARfEiR 0.021 3, 95%F {5 X ]
}7 0.917-0.986, Z=21.683, P<0.000 1, Z&J%L
(Youden index)=0.808 8, IfEiZWi{El 4.01, fif
JRJE 88.57%, HiJE 92.31%; RAEAN TP-WB
BN PR B, ROC 0 Hrds H3km, dhsk
T (AUC) Jy 0.838, Frifiii 0.0351, 95%E
{#X 6]/ 0.770-0.893, Z=9.632, P<0.000 1, %
S0 (Youden index)=0.590 2, AWk
16.06, fE)E 83.02%, 455HFE 76.00%.
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Fig. 2 Distribution of serological test results for
syphilis by CMIA method and CLIA method in 153
samples.
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gELGR I W E, TPPA E4EBHYE, RPR 45R
FA:, TP-WB iS5 SR BAME . A5 CLIA ik
5 CMIA FHMERFG 3R 93.46%, 5 TPPA 54 %K
97.90%, 5 TP-WB JLfF &% 36.36%, 5 LIEWF
58 ke IR AG Hg 7 55 S  E 45 SR F TPPA 5 TP-WB
P43 28.4%-33%1819 D) I # Sr i 4O F
ROC B Ze 5 BT il 22 fh = &G Iokr K0 TP-Ab
HIF TR 45 R 7R SICO e fEIf A5 6.815, il
PRAG N 55 F i 25 R, 45 A g AR B R PR
LRGN, BEREFN . A JERG A DERR
NHE L O LA R GEAH B AR . P RGO
Jog NE | R AH DB A HE L Ssie M s AH DG AR
S5 SRESMERE L A A 2 (B PR A e
ARHFFE ST CLIA T HoAg B I8 e R4 S kBt
P I I B, ROC R /0 #r & B TPPA Xy
FRUEf A2 ATl 4.01, TP-WB Mhp i fcfE
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TP-WB U4, A —5, TP-WB A TPN47 Hiik
TR ORI 24, FlEnl g, HIERE S CLIA
H AL B B AL AR OG, B XS RS2 TPN15 F
TPN17, Wi 5 p g R AR HEL AT ; CLIA %
Il CMIA L 45 535 0050 3 B0 A B AH 51 43
Br, CMIA 113038 Bl S/ICO {75 10 LAPY , fii CLIA
P SICO it =>45, $-/R B RP T %) F Al —
FEAR I IR AFAE 22 5, L RBUEARR . KT
TP-WB % {03 B 55 CLIA 32 W PE4s b, 24
CLIA g 2545 5 M HUA K S/CO i >45 B L7
AT HiE R AR, RN H] 100%, 15K
s l2Ugg gy o ADVIA Centaur XP 4> F 34k 2% k5t
B 335 4 AT ASCRS TN JR% e 1 i 3 BR A5 W) HBSAG .
Anti-HIV | Anti-TP, AntiHCV MRS SR | Iif Sl
{ABIi R )i NN g (1 0 ] N I =<3 o1 U SN o
8 3 R %) 36 E A PEAS , ADVIA Centaur XP 42 H
BNk 2% K G S BT A6 UM I DR 85K o ik
TFRATHIBIFT S5 R ADVIA Centaur XP 4 H 311k
SR ICHRIESTHT CLIA 35 7T DU F M8 S 4 A
TEAOTH AT, (EURE B2 AG I 45 5 55 5 7 s 75 28 <7 0]
AR =R

i b prik, AU ES A o IG KR A 31k
7 7% 2 ) A 2 559 B 0L Pk 245 SR Bsf ) BR P A 5 26
HA7 2 51, ADVIA Centaur XP 25 IfiL 175 2746 I
F5 S VEN = T ARCHITECT 12000 IfiL 7 27 K61, 24
S E CLIA ME M sEdiAR S/ICO 24 1.00-16.06
Bf, CLIA JLEL ROC 4k 43 Bt i) i AR K DB 1 22
A, METE IS W S 00 3 I3 2 D Ny 4 7 T
TP-WB Jr k2= M ubdnife, s flh KiK.
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