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A Comparative Study of Treponema pallidum Antibodies
Test by Electrochemiluminescence Immunoassay and
Treponema pallidum Particle Agglutination Assay
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Abstract

Analysis of Treponema pallidum antibodies (treponemal antibodies) in serum is a
laboratory test for diagnosing syphilis and confirming infections in patients, whether current or
previous. The traditional assay for treponemal antibody testing is Treponema pallidum particle
agglutination (TPPA) assay. However, this assay requires expertise as the results must be observed
by the naked eye and has a long assay duration, making it unsuitable for labs with a high sample
volume. Currently, the automated-based electrochemiluminescence immunoassay (ECLIA) using
Elecsys Syphilis reagent has been developed as an alternative option for treponemal antibody
detection. This study aimed to compare the consistency of the ECLIA with the TPPA assay for
treponemal antibody detection using 299 samples. The precision testing of the ECLIA showed
good precision within acceptable criteria. The concordance of both methods was a strong 99.33%
(Cohen’s kappa 0.985), indicating consistent results. The ECLIA could distinguish the nonreactive
group from the reactive titer 1:160 and reactive titer = 1:320 groups (p < 0.001). However, it
could not separate between the reactive titer 1:160 group and the reactive titer = 1:320 group
(p =0.172). In conclusion, the ECLIA could be used for preliminary screening to separate patients
into nonreactive and reactive groups. It might help to reduce the number of samples needing the

TPPA assay. Decreasing the assay period increases the efficiency of patient treatment.
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TPPA, ECLIA
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mswfSsuneumsasiam Treponema pallidum Antibodies
a2835 Electrochemiluminescence Immunoassay wazds
Treponema pallidum Particle Agglutination Assay
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M3nsI0IANLH Tl reponema pallidum antibodies (treponemal antibodies) Tus5u lu
v a wa A aa o anla g 8w vy da A
mInsmMariesdiams wedianulsasilaa (syphilis) wazdudunamsnadgevvesiihenaaiye
o ~ a X Yy axY a . . A ax
o o1 vietnsfia¥vInual I5AILANYBINIIATIV treponemal antibodies A8IZ Treponema
pallidum particle agglutination (TPPA) (135 fidesendsanusinyvesdimmmsnadeusifesan
desdrumamsnadeudsmemuued wazliszosnannmsnageuneuinanu awbivimnza
v Y a wa d'du ) [ U v U ad v d' % v Y
nurieslfiimsnicegsdnnunn tagiiulaimsiannisminageumeasesdnluiananms
electrochemiluminescence immunoassay (ECLIA) neratiudnmatdenntalumsasiam
. . = A= Ao s A = = v
treponemal antibodies M3ANEIHITIIngszasAialiouisuanudennaeIveINIsTNII
EIGEARA treponemal antibodies @935 ECLIA lagldinen Elecsys Syphilis U35 TPPA 910
NANAIBEN 299 518 lAHANINATIUANNUNUEIVBILATEI9nLUITAIS ECLIA wulim
] ° d'd 1 a’dl Y v = v 1 gj ad
anuuiuNNavazaglunaaineansula MANIANNTIANABINYINNITBIITUNATINANN
dennaedagNsesaz 99.33 AMmANudeanaedadluszAuAInn (Cohen’s kappa Ay 0.985)
¥ & & asa % < A a o A =
waaslfitiunuanmsnagavveansadeddsianuaeanassuastiuldluiamadsiny wiednmn
WMANNYTIHANMS ECLIA a13nsaianlsa1uunnas nonreactive 88n91ANQ3 reactive titer
1:160 wag reactive titer = 1:320 (p < 0.001) la ua lsienansausnng reactive titer 1:160 waz
nau reactive titer > 1:320 sanniula (p=0.172) a31/1@35 ECLIA annsalsaansestienn
Tumsaruungdilrsnas nonreactive 89nINNGN reactive tNBANTIUIUAIBINNABINATIUAIY
35 TPPA msguszeznmmsnadevazsIginanuadvazlszansmwlumssnndihela
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[} < J 4 J
uiseaniu 2 nay Tdun nontreponemal test
uaz treponemal test 1Y nontreponemal test
1szneumemsnagey VDRL (venereal disease
research laboratory) uazmanagay RPR card test
(rapid plasma reagin card test) WANN13
nAdey nontreponemal test LHumsnsIam
antilipoidal antibody (reagin) #laddin1u
Tumzaednse 7. pallidum Tawl¥ lipoidal
. . A X 4 4
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Treponema pallidum antibodies (treponemal
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antibodies) AianuinsdousuAnunnide
T. pallidum 1agas3 c?aizﬁml,auauaﬁﬁwatj
Tuwdennasndia wilazlaiumsinuimoudn
Amu Sadudszlesnilumssieitiadelsadilaa
MINAFDY treponemal test 1éun fluorescent
treponemal antibody-absorption (FTA-ABS)
test, Treponema pallidum hemagglutination
(TPHA) test waz Treponema pallidum
particle agglutination test (TPPA)"”
35n1snadoy TPPA ldndnnis
agglutination test 1Ag treponemal antigen ‘17;
gmfhm sensitized ‘lziuumgmﬂmmau (gelatin
particles) ﬂztﬁﬂﬂﬁﬁ%ﬂumzﬂqjuﬁu treponemal
antibodies ud5ufihe wannsililanibuas
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immunoassays (EIA), chemiluminescent

microparticle immunoassays (CMIA),
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electrochemiluminescence immunoassay
(ECLIA)(IZ), recombinant immunoblot assay Lo
multiplex flow immunoassay™ A3098A1UIIA
Roche Cobas €801 (Elecsys Syphilis)
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300 lulpsdaas Bifimsuanveaifintdenund
. o A . . o 1
(hemolysis) F3uLHABI (icteric) WATHINYU
~ o . . o o oAy %
Wludiu (lipemic) Tagihdied1annIuLn gl
AU 299 ITZYNINBLEVAIDYEIN
(study no.) AeuthllamainzfiSouisum
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treponemal antibodies miﬁnmu"lmumiaqm
TagAnzAITNMIANTNYBITUNLABITOIALMS

FPeirfvayed anzunngeaaslsaneia

tufien wagdvngdadl uaznas

FINFUA WINedeunaa

2. M3IANHma treponemal antibodies
1@19819FTNNIATIVILATIZHM
treponemal antibodies #1935 TPPA lag
¥ANAdey Serodia®TP-PA waananihl
NAFOUAIETS ECLIA 1$1hen Elecsys Syphilis
TnetA3pa8aTUIA Roche Cobas e801 GLIGHHE
Yaanaaeddnuaadly Table 1

Table 1 Characteristics of Serodia®TP-PA and Elecsys Syphilis.

Reagent Serodia®TP-PA Elecsys Syphilis
Assay principle PA ECLIA
System Manual Automation
Antigen Purified pathogenic Recombinant ToN15, TpN17 and TpN47
T. Pallidum
Sample type Serum/plasma Serum, Li-heparin, K2-EDTA-, K3-EDTA-, ACD, CPD,
CP2D, CPD and Na-citrate plasma.
Sample volume (L) 25 6
Assay duration 2 hours 18 mins
Unit Titer COl
Cut-off value 1:80 COI = 1.00

Reagent stability 7 days after lyophilized

particles reconstitution

16 weeks on analyzers

Interferences Erythrocytes

Bilirubin > 66 mg/dL

Hemoglobin > 500 mg/dL
Intralipid > 2000 mg/dL

Biotin > 1200 ng/mL

Rheumatoid factors > 1500 1U/mL
lgG > 3.2 g/dL

IgA > 2.8 g/dL

IgM > 1.0 g/dL

Human serum albumin > 10 g/dL
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nanms agglutination 1ng35 TPPA Tag
1%ﬁlgﬂﬂﬂﬁan Serodia®TP-PA %84 Fujirebio Inc.
%9l¥ purified pathogenic T. pallidum
(Nichols Strain) %tARULUBYMALIAIAY
(gelatin particle) F15) treponemal antibodies
lugFudihedufvueudtauuusymataaiiu
o Y a a aa 1 % 1
mlvifalgasenmengu uazlsmssiuna
Mmemld TagGhmmadeunInIsFInammN
. . 4! 43 A A AN Y z
(qualitative) FINTUADUAD 13DVNTINABUIE
199919610819 (sample diluent) lululasiwan
sUnsein U 1uu 4 vgu Tudandiumsidens
1:5 1:10 1:20 uag 1:40 enuady lagldien
Ro919d081e lunguusn 100 lulasdas waz
25 lulpsdas luvgun 2 8 4 anuldssu
25 lasaas adlurqui 1 wanlvdndud udn
aasiunleudInarqun 1 Ymas 25
Tulasdes ldadlunaun 2 weanlddniu udn
L N .
e ldaudavgun 4 antfuviea unsensitized
particle 1 vga (25 lulpsaas) asluvqui 3 uaz
nea sensitized particle 1 viga (25 lulasans)
A LY Y o R D Ay
adlungui 4 wilvidhduudrdalingamgiiviea
dszana 2 Hrluaudrgruna manunsiungla
Winavin (reactive) MWimsnadeutiatudiu
= Z: % ad a 4! . . .
9NATIAIYI5IFINIUTMNQL (semi-quantitative)
Tne399198509 119U 6 gu ludandumsizeaa
1:5 1:10 1:20 1:40 1:80 waz 1:160 MuMAL
NNUUNYA unsensitized particle aﬂquuﬁ 3
. . 4
uarviea sensitized particle aﬂu‘nquv} 4 09
6 aalingamgiivieatszana 2 HHlusudrieuna
msnadevlungugameniinlgisermzagu
A .. . < 4
LereA sensitized particle aa‘lquw 4 23
6 i lAgingnideasanily 1:80 1:160 uaz
1:320 mua1dy Tagmseu titer 3TIPNUNA
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I . d‘ a aaa 1 4'
Wuvan (reactive) Luamﬂﬂgﬂiﬂnmzﬂquw
titer 1:80 Hudull wazsrwarunaduay
. A 1 a aaa '
(nonreactive) L:Jahlumﬂﬂgﬂimm”l:ﬂqu
wann1s ECLIA lawihe1 Elecsys
Syphilis #2181A3589731931AT12H Roche Cobas
801 TuABULINIZNMIUNFTHAIY biotinylated
TP-specific recombinant antigens ag
TP-specific recombinant antigens Nanaandly
ruthenium complex 1Ay treponemal antibodies
o o a @ 1 a < .
ﬁ]ZfﬂUﬂULLE’]u@]Lﬁ]uﬂQﬂa13Lﬂﬂl,l]u sandwich
Vv
complex wasIAUUlNI{ATeIA218013
a fa a A A Y C .
wwululasmiaAanindeudie streptavidin
. . . 4
(streptavidin-coated microparticles) LW®
WiAalfnsermsdvusnauvdvesuda (solid
phase) §¥¥I19 biotin way streptavidin
Ugaseniinvuazgnaalids measuring cell
4! = da a a [ g a a Z:
“Nu“lﬂﬂi“l/\nmLﬂaﬂﬂaguuwum NaINUY
gnsedinuiuazgaszarsesning ProCell
I M anudndndueadianininvznszquli
= ' . . = o
#msdaey chemiluminescence FIn3197A
1#lae photomultiplier wanaldvirllmumen
treponemal antibodies 91ANTINUIATFIU
(calibration curve) swqmwmmm%qmmw
Wudr col Tag COI > 1.00 wilawaiduuin
. < .
(reactive) wazsenunaduay (nonreactive)
tiaf COI < 1.00

3. MINAdaUANNLNUE (precision)
nageulasII between run precision
waz within run precision Lﬁaﬂ“mmuﬁush
ved Elecsys Syphilis lagl¥died1aniugu
AaMw 2 szdy laud SYPHI war SYPH2

1 v Y . . !
MANNIANYY treponemal antibodies lTuudaz
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AreganIuAuAMMNLdadly Table 2 lag

MadmuaNaumMmihnnageus 5 ads Juaz
k4

2 su (Huna 5 Tu nintuhrammadeuves

Table 2 Concentration of treponemal antibodies

insert.

tufien wagdvngdadl uaznas

mamamnﬂmmmww"lﬂmmmLaaa (mean)
mummmumm%m (SD) uazfdulszans
anuudsdsiu (%CV)

internal quality control from manufacturer’s package

Internal quality control

Concentration of

treponemal antibodies (COI)

SYPH1
Treponemal antibodies
SYPH2

0.30
5.17

ﬂ153tﬂi1$ﬁ GEY a*mmnm
aaﬁ%wuﬂﬁi%‘imﬁw:ﬁs‘ﬁauﬂawamﬁ
NAday treponemal antibodies SYNINE09I5
1$Tsunsu Statistics Package for the Social
Sciences (SPSS) v 18.0 uaz MedCalc
Tagddnnldiliouiiouanudenndoavena
mMsnadeu fe Cohen’s kappa coefficient
(Kappa : k) Ingf1 Cohen’s kappa coefficient
1Ay <0.00, 0.00-0.20, 0.21-0.40, 0.41-0.60,

Table 3 Interpretation Cohen’s kappa coefficient.

0.61-0.80 waz 0.81-1.00 VIFI=HUANNADAAADY
TifaNNdonAdY ANNTDANADILANT DY
v £ v
ANNdennananely anuaeandssthunals
1% a 1% = (14)
ANNEDANADIA WLATAINADANADIANIN
Uiy (Table 3) 1% Box and Whisker plot
4’ L4 v 2 Y Aaa
weguinliumsnsznedvesveya wazl¥dada
Kruskal-Wallis test tNa¥NANNUANGIITZNIEM
COI #1@a91n Elecsys Syphilis t1f5ouiiguiius

titer NANNMINAFOUAIEIST TPPA

Cohen’s kappa

Interpretation

<0.00 Agreement equivalent to the chance
0.00 - 0.20 Slight agreement
0.21 - 0.40 Fair agreement
0.41 - 0.60 Moderate agreement
0.61 - 0.80 Substantial agreement
0.81 - <1.00 Near perfect agreement
1.00 Perfect agreement
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HaM ANy
1. MSNAFBUANNLIUEN (precision) V84 Elecsys
Syphilis

NNMINALTOY between run precision
uaz within-run precision Y849 Elecsys Syphilis
ludredamuguannnsiia SYPHI waz
SYPH2 Wyl between run precision Iéien

9331

Fudszansanuudsdsiu (%CV) whiy 1.3
oz 1.3 guaey ez within-run precision
Tamdudszansanuudsdsiu (%CV) v
1.4 uar 2.0 muady (Table 4) FIWams
nadeumdulszansanuulslnudindnegly
[ d‘ Y £4 a o Y a 1
Frangeniulavesuitninda uansd Elecsys
.o r e o< v Y
Syphilis #Anuusiudieglunanneenivla

Table 4 Coefficient of Variations (%) obtained using Elecsys Syphilis.

Elecsys Syphilis

Test SYPH1 SYPH2
Mean SD CVv Target CV. = Mean SD cV Target CV
(€Ol (%) (%) (&e)) (%) (%)
Between run
. 0.089  0.001 1.3 <55 4.80 0.0646 1.3 <55
precision
Within-run
. 0.089  0.001 14 <55 4.80 0.097 2.0 <55
precision

= a C4

2. msufSsuMuNamsnsINILATZH treponemal
antibodies 32%21975 Elecsys Syphilis waz
TPPA

lungudieda 299 518 wamsnadey
treponemal antibodies e35 TPPA wunlw
waluay 200 519 wazldwadluuin 99 e
luvauzi Elecsys Syphilis 1inailuay 198 5

o & A o

waglvnaluin 101 919 aMUIMNATINANN
daAnaed (concordance rate) YoINIEBIIDNY

A

Nidumivievar 99.3 (297/299) Tagwauin
fianudenndesdovas 100 (99/99) fiadesds
TWnavinasaiu 99 518 waaulanudennasd
$ouaz 99 (198/200) FadeainlrnanuaTafiuy

198 519 (Table 5) Ingidadnasiuiu 2 e Nli
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namanadeviaseiuszniegedds Ine Elecsys
Syphilis ldwa COI whdy 1.87 waz 3.19
wilawamsnageuiiluvan du3s TPPA ldwa
[fluaufadeadiegis (Table 6) wazwanis
Janzvinnudonndssseada Cohen’s kappa
coefficient ¥DIRIFDIRINAY 0.985 (p < 0.001)
(Table 5) WamsnadeuyniINIANGNAINA
titer M35 TPPA Tnguviseontiu 3 ndu ldun
NR, R 1:160 uaz R > 1:320 Lﬁ;a@,mim:mﬂ
fvesdeyatisufiuam COI #1890 Elecsys
Syphilis fauaadlu Box and Whisker plot (Fig. 1
waz Table 7) LLa:Lﬁaﬂw namInagouINLS Uy
ANNUANAIIAIDaDA Kruskal-Wallis test
Wy COI 910 Elecsys Syphilis 31A7auanea
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a1 aililadfiny3zrIaNgu nonreactive (n =200)  ud BinuanuuandealledAyszniangy
ﬁnﬂtju reactive titer 1:160 (n = 10) (p < 0.001) reactive titer 1:160 ﬁ'nntju reactive titer >
uae reactive titer = 1:320 (n = 87) (p < 0.001) 1:320 (p = 0.172) (Fig. 1)

Table 5 Comparison of treponemal antibodies results by Elecsys Syphilis and TPPA assay.

- Elecsys Syphilis Concordance Ka;')pfa p value
Reactive Nonreactive  Total rate (%) coefficient
Reactive 99 0 99
Nonreactive 2 198 200
Total 101 198 299 99.3 0.985 p < 0.001
Table 6 Discordant results of Elecsys Syphilis versus TPPA assay.
TPPA Elecsys Syphilis
No.
Results Treponemal antibodies (COI) Results
1 Nonreactive 1.87 Reactive
2 Nonreactive 3.19 Reactive
Table 7 Statistics of Box and Whisker plot.
Statistics Nonreactive (NR) Reactive 1:160 Reactive > 1:320
Min 0.07 5.57 3.28
Max 0.14 29.4 317
Median 0.08 13.3 150.5
Lower quartile (Q1) 0.08 8.18 59.9
Upper quartile (Q3) 0.11 26.9 245.5
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Fig. 1 Box and Whisker plot of TPPA titer and COI by Elecsys Syphilis test. The blue dot represented

treponemal antibodies of each serum that measured using Elecsys Syphilis and TPPA assay as

shown in the inner lines, upper and lower ends of boxes indicate median values, and upper

and lower quartiles, respectively. Whiskers denote maximum and minimum values.

Kruskal-Wallis test was performed statistical analysis. NR = nonreactive; R = reactive.
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