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Evaluation of Automated Architect Syphilis TP as a Diagnostic Laboratory Screening
Test for Syphilis

Jeeyong Kim, M.D., Woo-Hyeun Kim, M.D., Chihyun Cho, M.D., Juyeon Kim, M.D., Ga-Yeong Kim, M.D.,
Myung-Hyun Nam, M.D., Jang Su Kim, M.D., Sook Young Bae, M.D., and Yunjung Cho, M.D.

Department of Laboratory Medicine, Korea University Hospital, Seoul, Korea

Background : The aim of the study was to establish a new syphilis test algorithm using Architect
Syphilis TP (Abbott Japan, Japan: AST), a fully automated treponemal antibody test, as a screening
test in a university hospital laboratory. We evaluated performance characteristics of AST in various

patient groups.

Methods : A total of 1,357 serum samples obtained from patients at a university hospital from
June to August, 2008 were categorized into checkup, preoperative, other diseases, diagnosis (clin-
ically suspected of syphilis), and follow up groups. We compared the results of AST with those of
RPR (N=1,276) or Treponema pallidum hemagglutination assay (TPHA, N=81). Samples with dis-
crepant results between RPR or TPHA and AST were retested by fluorescent treponemal antibody
absorption test (FTA-ABS) and all patients’ clinical records were thoroughly reviewed.

Results : The positive rate of AST was significantly higher than that of RPR in preoperative and
other diseases groups and was the same as that of RPR in diagnosis group. There were no signifi-
cant differences in check up and follow up groups. The results of AST showed 97.4% (1,243/1,276)
and 97.5% (79/81) concordance rates with those of RPR and TPHA, respectively. Among 26 RPR-
AST discrepant and FTA-ABS confirmed cases, there were 20 RPR false-negatives, 4 RPR false-
positives, 1 AST false-negative, and 1 AST false-positive.

Conclusions : Based on the results and literature review, we established a new syphilis test algo-
rithm using AST as a screening test, which would be helpful for detection of more syphilis patients
including latent infections. (Korean J Lab Med 2008;28:475-82)
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ARl S olU A5 HolA| 97| wizo] AARE 719
A4 ol 2.3k A7 HeHll,

] 25 B2 AAREGAA SA ofsh w2
2003 58604l 20079 1,424 02 F 7} = 715
Holi1 glom Hol= = HIV SAfol|A] Sk wi= S
oF HIV At 4] 9] wij = f-afo] B e leH2-5],

2004378 2006W7HA] =W vl ARe] AT = RAL &
ol o5t v EF2nt HAF SOl A<= rapid plasma rea-
gin (RPR)Y, Ed|2u|ul A} FollA= T pallidum hemag—
glutination assay (TPHA)7} 713 @Wo] ARE-EH T Ql= Zloz
HuE o oA A HAb H2 02 ANGEAL Q=
SAAA Y F5oll tieh Hile 35 4= qlltHel. RPRHY

SHek A7 Fasta]| ¢har AloF gho] A AL 7HHSE
A whE ANE = 4 glen B Zede] obd dFS gt
Uhe Al om o] FAkdolA =8 gAR o= A3
i Qe Aow A, BEYxun} Al vi=o 2
4 & Yehle] Hi= X & o5 ddshs 7o ® ANGE
] A7 w0 Zite]] kARl §-8430] Sleh eu A27]
ol 4 A (prozone) E/dll o7 91349 7HsAdel $

1 A127) ST HIV SAZER A dhofe B asls A2
91 S4AISE 59| Tho] ik, Ea A, WMAHF, H2BH
Z, 2493, ulopgA, bR, Wy, vy e,
Lol Lol A AESHA 0lokAdo] EAske BAdo] 9t E

glzzvnt Habs A 7o) AA W=} o7t ot dAY
O] w5 ATt oh 2t TpA O] v A7 dobd = Sl
7ol ATH T,

2001 European sexually transmitted disease (STD) A3
[8]o] olstH A-AARE TPHAY T, pallidum particle agglu—
tination test (TPPA)E 483l F7H4 o= RPREOIU
Venereal disease research laboratory (VDRL) HAMS H3}
I Qltk, Egh AR ohE dijte B Edavnt S
0|3t Wl g 2=AH(enzyme immunoassay, EIA)S 37
skaL glojA ol A mjsARAAE 718 v EY 2y nt
AAIA Edazdopabz 2 e dasdo] tirE itk &
Alell, AZE Rt 9] i EHARE Al sk oA = A
o A}, HARRe] ofgk ¥o] Hash A el QIHuiAE ¢
off vi=HARE As S HARR AT RS =71l QT &
<+ jell 27i% A-E8RE] Ak % Architect Syphilis TP
(Abbott Japan, Tokyo, Japan)ol gt =t 2] H7}= 5092
RPRH A AAE tide= g2l HAEMA | 7HXE H7kgt
¢15-9} RPRY 9 TPPA = 7HA] 5= ol AAl9F 5491 4

A ez &
oA T. pallidum 3A|¢] &7} WgkE A3 Zos 1 A
ool Al oltH9, 101,
webA] AFAELS A q{ﬂtﬂ oflA vhSATEHALR AR
si2td RPR BIEd2du} 471%e EZunh AR Archi-
tect Syphilis TP (AST) 253} 74/+§ oA &8517] Hof ok
IRt 2ol A Q= E DA HAoll A O AST AAF Aol 4
< RPRY T} v BA5kaL, AST AARE AEHARR ARSSS
o aresfof e 15 A Hot =& miEH AR A 2] (test—
ing algorithm)& =4 8}aLA} 819t

%

i

]

2008'd 697E 8U7HA| st WHol stol RPR
AAPE A= 3 AY TPHA AAPE &9 13574415 iy
S 2 313t} o] T AAHIAE 25 RPR AAPF 9=d 4
A7t 33270, ofef 2 AU EE RPR A} oj=lE
AA7E 94470, TPHA AAZE 2213 AA17F 8T 2 A
7h B & U AST HARS AASHAT,. RPRYT AST A
=2 TPHASF AST A 7 AAbdRt Aol dAlle 9%
FTA-ABS IgGo} IgM AARS 212F Alystgitt,

i H 7hsAdol vErka —ir 4e= AdellA RPR A4
9PAST 744 Rl EO] °‘Xé 3 FFOE YE=A1E Elsl|

52 B4 o o] oAl 7] 2
o7 HE 0}04 74/‘}7344*5 —“i'—"iﬂ‘ﬂr% A3 Check up),
% EARH(Preoperative), W%
& A HAE @% 71EPd 2 (Other diseases),

=
£o] ZAott AFE Hol YHHOT tFo] oEt

o] A3k (Diagnosis), &S ATHES & ZHAAE A9
8= F28A 2 (Follow—up) 22 F-E31%ich

2. RPR, TPHA, Architect Syphilis TP, FTA-ABS ZAt

RPR #HAR= ASI RPR Card Test for Syphilis (Arlington
Scientific Inc., Springville, UT, USA)E ©]-&-5}o] A|2Ak]
Aol whef HARE Al3skeit,

TPHA ARz ASAN-TPHA(CHHAIOF, A&, thatRl=hE o]
Bsto] AlzAbe] A 3o) whet HARS AlSYstith RPRYS 3]

A g2 AAlIA F& Hole 5, TPHA= 2454
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1:80014 S35 Uetll= B FAHoE wstar, S
Bl @40 2|1 34 v E FAVIE S

2HA| &) AE2)2] SFePgu A YA A AARE-S o83 AST
HAAR= Architect 12000 (Abbott Diagnostics, Chicago, 1L,
USA)ell 2tsto] AlzAte] 2|13lel what Alggatgict, AST 4
Ab Ak 7]E X ol gt A 9] A} B[] S/COR A= H
1.00 odolH g o2, 1.00 n|gtoH &4 0= Hsteict.

AST ZAI2} RPRY E+= TPHA A7} U234 ¢ AA)
© I =Yl et 25 #AS 5171 918 FTA-ABS IgG %
FTA-ABS IgM AARE Al35t3lom IgG, IgM % o= gt 714
olFollAl Fde HY A HF Fem wHslth EUA
A5 Bl HAIE 594 1097t BRI Seoul
Clinical Laboratory (SCL)el| &5t ZeusAHRaritan, NJ,
USA)2] FTA-ABS IgG¢} KPLAKGaithersburg, MD, USA)
O] FITC H-2HH anti-IgM AloFS ARSSto] A|2ALS] 2|3 ol
ukel HARS Al3YstSiet, 1Heks] AelshH FTA-ABS IgG AA
£ T pallidum 0] F2}=0] 9= &eto|=of| AR} Zeus
AFS] FTA-ABS IgG Al9Fs 7+ deofl ¥aL A5 o83l Al
2|sto] H|50] 2101 AIE A ASISITE FTA-ABS IgM A=
FITC ¥-2H anti-IgM& o|-&3dto] FARE Aldstylet, X4
S TelEAY Bt B PFES UEY 142, 1
olte] FHFEE UeRHH 24004 4+7HA 2, Fgo] AT
2|4 oY el AN okt PR EE B Y, +/-2, 3
Fo] UehA] oFo W -2 7|F3to]| 1+ o]4Fo] Z=E Ueh

S 9 Aol I 29 Yoli= Mann—Whitney 7

Table 1. Age distribution of patients with requests for RPR

Male Female

Group*

N (692) Median Range N (584) Median Range
Check up 182 46 17-79 150 46  25-78
Pre-op 239 47 6-88 208 50 5-87
Other 263 48 2-85 211 43 3-87

diseases

Diagnosis 3 53 18-73 12 40 19-73
Follow-up 5 34 24-51 3 38  35-38

*, Check up, visitors for health check up; Pre-op, patients for preopera-
tive screening test; Other disease, patients with various diseases to rule
out syphilis; Diagnosis, patients who are highly suspicious of syphilis;
Follow up, confirmed syphilis patients with follow-up.

Abbreviations: N, number; RPR, rapid plasma reagin.
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Jor 747k Bla ZAEkgIt) gAlto] wE RPR W ASTY
£ McNemar #7835 ARS8HAL HAIF PA&-E 71o]
Aoz wap BAsE9ch AST HAR S/COZ TPHA
A PAR o2 Blaskglar, ARggh
A B P<0.055 AR fogt A or 7k
ek, SAEA 28 SPSS 11.0 (SPSS Inc., Chicago,
IL, USA)2} MedCalc® Version 9.5.2.0 (MedCalc Software,

Mariakerke, Belgium)& ©]-&s}5itt.
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1. RPR ZAt2} Architect Syphilis TP ZA}

RPR AAZL o219 1,276 9] 2k} & HAk= 6927, &t
+ 584™ 0| %L Lroli= 241 5-E] 88AI7IAI QAL 7t 7 i H]
& 9 o] Ba= AR O §o53t o7} GlSirkTable 1, P>
0.05). RPRY ¥ AST HA} R A7 AR, a2t 7]
BRI, mSo A, FARRE o' FAEC] $7t
SFATHP<0.05). ZF o A | w2 FPES AT EY 4
SATAL A= RPRY 57(1.1%), ASTY 157(3.4%), 71€}
Aol A= RPRY 197(4.0%), ASTHL 274(G. 7% 2 F &
oA RPRYECE ASTH O] G E0] =3tHTable 2, P<0.05).
=gt el A= = AR B 87H(53.3%) % 5 U ¥
AES BAT AR A= RPRY 170(0.3%), ASTH 5
M(1.1%), FHEAF A= RPRY 871(100%), ASTH 774
87.5%)% F AAMHS] FAE 7ol BAZ R 23t 2fo]7}
alsict,

AAAE A 2= AR 332012 WE 9 <jFoflA] e
A 9440)0llA T HAR 7] YAE-2 217 98.8% (328/332),
96.9% (915/944) & FAH S8 {23t 2fo]& Hol7] gkfrt,
1,276¢]1¢] 2 Aol A F HAtoll FA] FAE Hehd o= 359,

Table 2. Number and percentage for reactive results in each
group by RPR and Architect Syphilis TP (AST)

N (%) of RPR N (%) of AST

Group* Total . . P’
reactive reactive

Check up 332 1(0.3) 5(1.5) 0.125
Pre-op 447 5(1.1) 15(3.4) 0.021
Other diseases 474 19 (4.0) 27 (5.7) 0.039
Diagnosis 15 8(53.3) 8(53.3) 1.000
Follow up 8 8 (100) 7(87.5)

Total 1,276 41(3.2) 62 (4.8) 0.000

* See Table 1; ', McNemar Test.
Abbreviations: See Table 1.
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BA S4E HeRd o= 1,208902 97.4% (1,243/1,276)9] Y
A& Uehllch, RPRYTE AST AAF 237t YAk b=
33¢] % RPR &4 % AST %92 2.1% (27/1,276), RPR %43
2 AST 342 0.5% (6/1,276)°11tHTable 3). RPR &4,
AST FdQl & 7 = A ey A7z A= 1.2%
(4/332), &3Ol A = 3.13% (14/447), 71EP o A
= 1.9% O/4THZ AR CZ 235k Zfol= et

2. TPHA Z A=} Architect Syphilis TP ZA}

TPHAZ} &]=)€ 8184 5 F AAIA SA] F/dE Uepd
o= 249011, FA] 5733 e o= 55912 97.5% (79/81)
o] AA&S YERTE SUA| 2¢= TPHA 273, AST ¥4
o]AtHTable 4).

] OfALS 1Ol 246E thAako 2 ASTH ] S/COZL} TPHA
O] o7} f=x]ok] AFUHAIE Blagh At A5 r=0.8029]
& AFIAE et Ack(Fig. 1, P<0.001). 34 = &
2l AST®] S/CO =] 9] Hatgt-2 19.8593L ASTo| AT oFd
< 23 AAY] S/CO 4°A] Ht gk 3.782] %tk

3. =UX| AX2| FTA-ABS ZAt
AST®} RPR HAF A7t AA[3HA] 9bd 334 5 AlAS
Qg Aol FEsIAE AL 2690190t ©] % RPR 24,

AST <f/ge] 2191931 RPR 43, AST-2/d0] 5903t} RPR &

Table 3. Comparison of RPR and Architect Syphilis TP results

Architect Syphilis TP
RPR Total

Reactive Non-reactive
Reactive 35 6 41
Non-reactive 27 1,208 1,235
Total 62 1,214 1,276

Abbreviation: RPR, rapid plasma reagin.

Table 4. Comparison of TPHA and Architect Syphilis TP results

Architect Syphilis TP
TPHA Total

Reactive Non-reactive
Reactive 24 0 24
Non-reactive 2" 55 57
Total 26 55 81

*, The results of FTA-ABS were positive and their clinical diagnoses were
bladder tumor and lung destruction due to tuberculosis, respectively.
Abbreviation: TPHA, Treponema pallidum hemagglutination assay.

A, AST %A 219]) % FTA-ABS %42 2040913, FTA-ABS
AL 12 75 HEA 5y 442 2E 4 olsld
FIEESAI RPR %4, AST 2430190d 5¢] & 440
A FTA-ABS 24101213l FTA-ABS 90| 3H 10]= 24417
AFe BAd A17] jE3cHTable 5). FTA-ABS2}
AST SA] S 209, SAI 57432 492 92.3% (24/26)9]
A& e Uk

TPHA 24, AST %42l 20 mE FTA-ABSO] A4S
UrEbio] ASTS} FTA-ABS7F100% (2/2) A& ©9ct,

EUX| A Ao A ASTeF FTA-ABS Z¥= 92.9% (26/

28)2] YA&S H et
o &
d=ro] we GApo A= VDRL &2 RPRHUr TPHAE

AR H AEAAE Ed vt 9 EIAYC.2 x|}
i, o] Wle] 7129 £ b4 WS B8 AXY U
S5 £3 59 247 AR 27 92 4 9lon A%
371 7Hs817] wiizo|glrHi, 121, 20039 1= FDAoJA =
ASI TPHA Test (Arlington Scientific, Inc, Springville, UT,
USA), Olympus PK TP System (Olympus America Inc,
Center Valley, PA, USA)¥ 722 EYXZyu} HAE TIEA}
& AR S71ga Edyedd g AL /el T
A= T AT B WElar QoH13), ey LRk e
oA Edavnt HARE = AEHAE Adshs fE o] A

rﬂﬁm

)

35| Means (error bars: 95% Cl for mean)
30
D- /_
|_
QL Bf —
=
& — L
O 20 -
2 _
<
151
10 Il Il Il Il L
80 160 320 640 5,120
TPHA

Fig. 1. Quantitative correlation plot between TPHA titer and Archi-
tect Syphilis TP S/CO. R=0.802 (P<0.001).

Abbreviations: TPHA, Treponema pallidum hemagglutination
assay; S/CO, signal to cut-off ratio.
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Table 5. Clinical diagnosis of the cases with discrepant results between RPR and Architect syphilis TP

Decision Group* N STS! Clinical diagnosis
RPR false negative (20) Check up 4 NRRN Flat adenoma of stomach; eosinophilia; healthy status; benign
prostatic hyperplasia
Pre-op 10 NRRN Carpal tunnel syndrome; burst fracture of T12; compression fracture
of T12; osteoarthritis of both knees; septic bursitis; avascular
necrosis of femoral head; sigmoid colon cancer; right shoulder
rotator cuff tear; fibrous dysplasia of right lower limb; coronary
artery occlusive disease
Other diseases 5 NRRN Concussion with periorbital contusion; brain & lung abscess; prostate
cancer; conjunctivitis; acute HIV infection syndrome
1 NRRR Recurrent oral aphthae
RPR false positive (4) Pre-op 2 RNNN Hyphema; impacted teeth
Other diseases 2 RNNN Normal pregnancy; glaucoma
AST false negative (1) Follow up 1 RNRR Primary syphilis*
AST false positive (1) Other diseases 1 NRNN Angioedema’®
Pending (7) Pre-op 4 NRXX Prostate cancer; adenomyosis; impacted teeth; intraheptic duct stone
1 RNXX Cervical spondylosis
Other diseases 2 NRXX Chronic renal failure; condyloma accuminatum

* See Table 1; ', Results of RPR, AST, FTA-ABS IgG, and FTA-ABS IgM in order; *, Syphilis patient with genital ulcers; *, Angioedema patient without any

symptoms of syphilis.

Abbreviations: STS, serologic tests for syphilis; N, nonreactive; R, reactive; X, not done; RPR, rapid plasma reagin; AST, Architect Syphilis TP.
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%A, 19 FTA-ABS 401 eB& F 20915 RPR 9=
43, 1915 AST 919/ 2= g3ttt FTA-ABS IgG & IgM
S Bl 1= ofH|lFTollA] A 7} ofze A7 O
2 ZIekgtont A pbo] B]7] oIod SRR A|27] ul=o]
7hs/do] kil 43 4= Ql9lTh FTA-ABS IgG 9F/d 19¢]
3t o= HIV Z9A2A HIV ZgolA RPRYO| 91234S
B3Itk ®(glel dxgict 2 AtollAl= RPR &4 AST
%9 FTA-ABS A<l 198418 tdo& RPR A=A
AlgYste] A (prozone) @4oll 23t RPRHC] 9134 o %
g Zlo] ohU ]l AST A dArolollAl aA|she] B

e 3 9 W] 7hestes Jd Zlo] ohy it

il

5] gt A oJulE FolshA] Hshes ARt ol Sl =
3t FTA-ABS A AP} S 7Ake] AdjE#(gold standard)L-
2 dHA IR Y] ARlo] JeER = o) Edlay
uh AAE B Q101 7 S ] wiAlsk ] = of Y
7] wj &0 gFSofl= RecomBlot Treponemal IgG/IgM¥} 22
Western blot HAHES 2& SRIHALR ANSh= 2=
3

FO 2 RPR AAARE Aldsto] A @4l o3t RPR ¢
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2 AARE A7} AST o2 Uehydtt o] AS AMAAL &
Zo] o9l om R AR HAMAA] ASTE A
o 2R SRR AST Y2402 st 4= lold oAk

TPHAS} AST H|1 23} EYUA| 2¢] HF QG OR =
o] FAoIu AZE RTIEIM ZE = Gl FTA-
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A=}
ABS TgGol = 27| whzell @A A8 E< TPHAS

ZHEict,

TPHA 97}9} AST S/CO% %% T pallidum S°|3H4|9]
g RHgsks Zolet & 4= oL 2AEAO AR £ 5 ¢l
oug T ] 7o o AHIAE Ho| AT AR Aol A

£ A =o] ant wgol 27]= offriar 4

n7E 9 Eo|=7} 22} 100% (121/121), 100% (500/500)2
Yoshioka 518]¢] Eili= tiA AA|7F RPR &%, TPPA &
ol HAR Bol=E AL F /) B el AAE W
TE AARIGT] wiiell AA Aol theFet BRRltol| A
g=l= AAIE did2Z RPRY 9 AST AARR FAJo) vl
g2 A7t o @A or f-8sirtal sl

Efzuvul HARE i SAEHAR ARESE ] AMElE test
algorithm % %9=+2] Egglestone S[11]0] A|2Iet A= Y&
et ul=re] B AN AREE eAll4)E AR
RPRE 12{stA] ol MA| o] @Atel| 2J3t RPR $15/39] 715

o ox rlr

1o

Second treponemal test
- IgG immunoblot test
for T. Pallidum or

Report

reactive

- Repeat AST with new
sample and
- RPR quantitative assay

Report
nonreactive

- FTA-ABS Fig. 2. Syphilis testing algorithm

+) ) (+) ) using Architect Syphilis TP for initial
y—‘—y y—‘—y screening.

Report Report Report Report *, The patients who are clinically

reactive nonreactive reactive nonreactive suspicious of syphilis or other sexu-

ally transmitted diseases.
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e Az Y gk, tebq ATAES B AT Azte}
EATES B2 ZAoA] AME-E test algorithm S Fig, 29}
ol sttt 7hers] AelshH AST AEAL o4l B+
+ RPR AEHARE AldYst] g0z UeH 27] 9715 o
A Algste] 2Rt A5t A 4 ALY 7|20 AR
= QA skl 340l T, pallidum IgG immunoblot testU
FTA-ABSZ 22} E|2yu} HARE A3sto] of GAtollA o
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