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Background: Serologic testing is considered a standard method for syphilis diagnosis. We compared Auto RPR Plus and Auto TPIM Plus with

previously developed assays.

Methods: The precision around the cut-off, linearity, and recovery rate of Auto RPR Plus and Auto TPIM Plus was evaluated using their positive/
negative control materials. The results of these two tests were compared with those of Mediace RPR and Abbott Syphilis TP using 431 remnant se-

rum samples collected from people who underwent medical examinations.

Results: The within-run precisions (coefficient of variation, CV values) of negative/positive control materials of Auto RPR Plus, Mediace RPR, Auto
TPIM Plus and Abbott Syphilis TP were 15.7/2.3%, 20.4/2.3%, -/2.7%, and 8.5/2.3%, respectively; between-run precisions were 67.7/3.3%,
39.1/3.4%, -/4.0%, and 7.0/1.5%, respectively. Auto RPR Plus showed better precision around the cutoff level (1.0 U) compared to Mediace RPR
(7.2=7.3% vs. 12.2-14.3%). The CVs of Auto TPIM Plus around the cutoff (10.0 U) were 13.5% at 10.5 U and 6.6% at 12.5 U. Agreement rates
between Auto RPR Plus and Mediace RPR and between Auto TPIM Plus and Abbott Syphilis TP were 97.2% and 98.4%, respectively. However,
twelve samples showed discrepant results for Auto RPR Plus (-)/Mediace RPR (+) and false-positive Mediace RPR results could not be excluded

around the cutoff of 1.0 U.

Conclusions: Auto RPR Plus showing good precision near the cutoff can be used for syphilis screening in health checkups. However, Auto TPIM
Plus needs improvement in precision and adjusting the cutoff to be used for syphilis screening.
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Z(Treponema pallidum latex agglutination, TPLA) A}-g-3} AR
SF Auto TPIM Plus (WiseMeditech, Anyang, Korea)2] 712} 7|&
AeFETte] v S 1 210 2 Si9ick

M

IE

20169 698 897k A7 FH 02 RPREAP) = Algh
O} A 5 e @] ol 10 mL ol 431779] HAIE S

CR=R s
PSS W olely, A 426+1504%x
RPRAHE8E FAMAI2F] Auto RPR Plus %) & Zujntelel g

A Z=3} AARAeFCl Auto TPIM Plus®] B7}el 7]1&2] Mediace
RPR (Sekisui, Tokyo, Japan) 2 Abbott Syphilis TP (Abbott Diag-
nostics, Tokyo, Japan) S} H| 13} tH(Table 1.

1. 2= It

Auto RPR Plus, Mediace RPR, Auto TPIM Plus, Abbott Syphilis
TPA|OFe] AU B sl 2o S/ YA Ay 24
= o]&she] 5 52t 5hRoll 13] AL 13] A Al 53] Bhe 54
(55 design)sto] A & F 257119 A5 FofAl HAF W HY
Lo} AAL 7 AU L E LEkgt) 27182 2 Auto RPR Plus, Me-
diace RPR, Auto TPIM Plus Z¥Z}o] A} oFA H=dejEde
3.1, 11, 128 alsto] TA7]23(cutoff)el 1.0 Ut 71719 A o
A2l AAlLevel 1-3) 5= FHISIATE Zedske] FHIE Al 7H] =
A 9] of|&Zk(assigned value)-2 Auto RPR Plusof|4] 0.66-1.65 U
6 Mediace RPROJ|A] 0.53-1.36 U°]iT}. Auto TPIM Plus®] A
% S olshol ST OFY AERhe] BAS 01, 61, 5, 41,
312 Egetel Bg712A00] 100 USH 771 chAl eblle] 47
(Level 1-5)5 ==H[F. 01 Z1 oS4k 6.3-157 UC| itk

A= 9] W7}= Clinical and Laboratory Standards Institute (CLSI)
guideline EP15-A3¢] whe} 203] WHg ZA445}0] A|YsFATHT).

2. A B3}

Auto RPR Plus2} Auto TPIM Plus A|2FQ] 21414 H7FE 9510,
78RS flal A7z o] Wit Akl AA| 7Hed s
EH)Q] P AAE AsEDRE TAH O SAste] thil 7H]
(L, 0.751+0.25H, 050L+0.50H, 0.25140.75H, H)O] A2 & uhs
o] M4 BbslsIck %, FulEl ARE F 1§ 245to)
T Bahgke o8-8l e, 1 W7}= CLSI guideline EP6-A0]| -

7|5ko] AJsHATHS].
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Auto RPR Plus@} Auto TPIM Plus®] 7|2 A|eFSae] Az} v]a
2 9I51o] 20161 6 RPRAAE oJ2iel Aefe] 23] % e g
o opo] 10 mL o411 Ao 24 431709) AAIE sl
A= HAE Hitachi 7600 (Hitachi, Nakai, Japan)ol| 4] Auto RPR
Plus®} Mediace RPR = A|eFQ] AALAT} S v| Wkt TS Hita-
chi 76000]4] Auto TPIM Plus A|2F2] AAFAT}} Architect i2000
analyzer (Abbott Diagnostics, Tokyo, Japan)o]| 4] Abbott Syphi-
lis TP A|2Fe] A3}= vws}eic) T35k Auto RPR Plus®} Mediace
RPR, Abbott Syphilis TP2} Auto TPIM Plus ZAi}0] Ax|-&-2 AAk
shal, EUXst= A 4F- F7HA 2 FTA-ABSHAH Zeus
Scientific, Raritan, NJ, USA)S A|e43}ic} ESE AeF2] v H7h
ol Qo] Excel 2010 (Microsoft Corporation, Redmond, WA, USA)
2 o]g3alo] AFHI|AHEAT} SPSS 20.0 (SPSS Inc., Chicago, IL,
USA)S 0]-8-3}¢9] Bland-Altman difference plot= AJ343}c). £
Ao WE L JjBaTeeRlAsle) £eI
(130750-201611-HR-026).
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coefficient of variation, CV)&} A} 7F AU E=(CV)= ZHF 157%

Table 1. Characteristics of syphilis test reagents
Characteristics Auto RPR Plus Auto TPIM Plus Mediace RPR Syphilis TP
Company WiseMeditech WiseMeditech Sekisui Abbott
Instrument Hitachi 7600 Architect 2000i
Principle Immunoturbidimetry Immunoturbidimetry Immunoturbidimetry Chemiluminescent microparticle

immunoassay
Treponemal or Non-Treponemal Non-Treponemal Treponemal Non-Treponemal Treponemal
Quantitative or qualitative Quantitative Quantitative Quantitative Qualitative
SICO or COI 10U 10U 1.0U S/CO, 1.0
Analytical range 0.1-8.8 2.0-2585

Abbreviations: RPR, rapid plasma regain; S/CO, signal-to-cutoff ratio; COI, cutoff index; U, Units.
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Table 2. Precision of Auto RPR Plus, Mediace RPR, Auto TPIM Plus and Abbott Syphilis TP

Within-run precision

Between-run precision

Mean (U) SD (U) CV (9%) Mean (U) SD (U) CV (%)

Auto RPR Plus (WiseMeditech)

Negative 0.34 0.04 15.7 0.28 0.23 67.7

Positive 2.52 0.06 23 2.62 0.08 33
Mediace RPR (Sekisui)

Negative 0.14 0.02 204 on 0.05 39.1

Positive 2.10 0.05 2.3 2.15 0.07 3.4
Auto TPIM Plus (WiseMeditech)*

Positive 67.00 191 2.7 70.20 2.65 40
Abbott Syphilis TP (Abbott)

Negative 0.047 0.004 85 0.043 0.003 70

Positive 2.609 0.060 23 2.533 0.038 1.5

*The levels of negative control were too low to calculate within-run and between-run precisions.
Abbreviations: RPR, rapid plasma regain; SD, standard deviation; CV, coefficient of variation.

o G77vgton] o4 Ao A ot 24 7 violA:
L 247} 2.3%9} 3.3%STH(Table 2). Mediace RPRE] -&-4] A =34a]
=A0] AAL o AL 7 Hol A= ZH2E 20.4%2F 39.1%30.2
W A=Al A et AAF 7 HolAl = 242 2.3%%
A%k Auto TPIM Pluse] 94 FE=pel8e] 714} ek Ak
F oAl = 212 2.7%2} 4.0%S Tk Abbott Syphilis TP2] 243
e E A AAF WeF HAR 7 o lAlg= 212 85%2F 7.0%
o, oM A=A AW D= AR 7 HolAl
£ 2.3%2} 15%3ck

Auto RPR PlusA|2Fe] Ho| A= o] =7F 0.66 U, 1.26 U, 1.65 U
oA ZF2 19.0%, 7.2%, 7.3%ATH Table 3). Mediace RPRE] Ho|#|
2 o275 053 U, 1.03 U, 1.36 UoA] Zk2h 21.1%, 12.2%, 14.3%
2, Auto TPIM Plus®] HoA$=6.27 U, 896 U, 10.45 U, 1254 U,
15.68 UQ] =of| A ZF2F 259%, 16.0%, 13.5%, 6.6%, 4.1%5 T&h
EQich(Table 3).
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Table 3. Precision of Auto RPR Plus, Mediace RPR and Auto TPIM Plus
around cutoff values

Assigned Within-run precision
value (U Mean ) SD (U) CV (%)
Auto RPR Plus (WiseMeditech)
Level 1 0.66 0.58 0.1 190
Level 2 1.26 1.25 0.09 7.2
Level 3 1.65 1.77 0.13 7.3
Mediace RPR (Sekisui)
Level 1 0.53 0.38 0.08 21.1
Level 2 1.03 0.90 0N 122
Level 3 1.36 1.40 0.20 14.3
Auto TPIM Plus (WiseMeditech)
Level 1 6.27 4.55 1.18 259
Level 2 8.96 7.20 1.15 16.0
Level 3 10.45 9.50 1.28 13.5
Level 4 12.54 12.00 0.79 6.6
Level 5 15.68 15.20 0.62 4.1

Abbreviations: RPR, rapid plasma regain; SD, standard deviation; CV, coefficient of
variation.

2|82 97.2% (419/43D%] 1| (Table 4), Auto TPIM Plus@} Abbott
Syphilis TP2] A3} AX]E&-L 98.4% (424/43DFTHTable 5). Auto
RPR Plus@} Mediace RPRO] 223} 1274412] EZuu} AA}
Z3}=, Auto TPIM Plus®} Abbott Syphilis TPoJA] 25 241 A}
£ HQl A7t 234, 2 o4 AE HRl A9 1084130k
ol EYART 1274 T Aol FE53 1IHAIE A sk 1171
o] ZA| 2 FTA-ABS IgM¥} 1gG AAMES A8l on, 1 ZAx} 117
A 5= FTA-ABS IgM 241, 1044|+= FTA-ABS IgG 94 A=
HHCHTable 6). $of| A A3t 7 74| 2] RPR HARS] 2] H]
3L A= Fig. 29k 2tk

Auto TPIM Plus@} Abbott Syphilis TP &Y Z|$t 7744 = H5% Auto
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Fig. 2. Linear regression of two quantitation RPR tests (A) and Bland-Altman plot of Auto RPR Plus and Mediace (B).

Table 4. Comparison of results from Auto RPR Plus and Mediace RPR

Table 5. Comparison of results from TPIM Plus and Architect TP

_ Auto RPR Plus ) TPIM Plus
Mediace RPR Total Architect TP Total
Non-reactive Reactive Non-reactive Reactive
Non-reactive 397 - 397 Non-reactive 378 7 385
Reactive 12 22 34 Reactive - 46 46
Total 409 22 431 Total 378 53 431

Agreement rate: 97.2% (419/431).

TPIM Plus 9¥4d/Abbott Syphilis TP2AJ2] ZA}-& Rtk YA
St 78A419] BlE 2dut HAF A3F= Auto RPR Plus ' Mediace
RPRO] 3} B2 S4Jo]oi), 2712 AJagt FTA-ABS ZALlA,
FTA-ABS IgM Z3}t= B% 8 4o]9] 0 FTA-ABS IgG Z23H= 17
Aol ke Hole 7875 Al2fslal B 58] 3{th(Table 6).
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Table 6. Discrepant results between RPR and Treponemal tests

Auto RPR Plus (U)  Mediace RPR (U)  Auto TPIM Plus (U)  Architect Syphilis TP FTA-ABS IgM FTA-ABS 1gG

Auto RPR Plus (-)/Mediace RPR (+) 0.4 13 3 0.05 N N
00 5.1 3 0.08 N N

0.7 1.7 246 34.49 N R

0.3 15 214 38.27 N R

0.3 1.0 88 24.76 N R

05 1.0 262 34.48 N R

0.6 24 36 10.24 NA NA

0.7 2.6 38 11.61 N R

0.7 29 223 25.61 N R
0.5 1.7 57 22.73 N R

0.5 1.8 306 25.67 N R

0.2 14 16 22.38 N R

Auto TPIM PLUS (+)/Architect Syphilis TP (-) 0 0 40 043 N N
0 45 0.04 N N

0.1 0 25 0.06 N N

0 0 12 0.58 N N

0.2 0 " 0.12 N N

0 0 65 0.49 N WR

0.3 0 10 0.22 N N

Abbreviations: RPR, rapid plasma regain; U, Units; FTA-ABS, fluorescent treponemal antibody absorption; N, nonreactive; R, reactive; WR, weakly reactive; NA, not assayed.
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0]aZ, Auto TPIM Plus 2] AMRE 3.0-300.0 U®]tH12, 13]. & o]
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WA, 7 Ak 7 AR]L-2 97.2% 419/43DE LT U3}
A) oF= 127)19) A= 25 Auto RPR Plus (-)/Mediace RPR (2]
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2 159] 277= FTA-ABS IgM (O/FTA-ABS IgG (0.8 Ueh),
Park 5{219] Aol A2} Zro] Mediace RPROJIA S| 1FA 22l
20 2 STk Auto TPIM Plus (+)/Abbott Syphilis TP (+)2]
AIE Hel 10779 HAloll A= 1ho] HAlE F-5o.=2 QI8 FTA-
ABS HARS Al8skA] 23t 3 A -5 AlQlskar 971 HAelA
HUE FTA-ABS IgM (O FTA-ABS IgG (1)) ZTH2 Hof 317 uj=
ol A= o] AREHUAY HE vf=0 2 FZEQITHL, 2). o5
97112] FTA-ABS IgM (©)/ FTA-ABS IgG ()21 Auto RPR Plus (=)/ Me-
diace RPR #1)2] £2%] o|9] aljAof|A] Auto RPR Plus®] £]24 7}
AL A7 2 4 ik MIEAEE AL 17] 9 k)
Sl WZHE} W] uhio] wlse] §uEo] e Ao
= ulSe] RN SeEuelA S BRI ) 9
Mediace RPR (D2£2] QI9pAIE 91213] w1 91sich Auto
RPR Plus (-)/ Mediace RPR (92] A¥}= HOl 1274 S-2] Mediace
RPR] Ew=7k0] 1.1-1.3 UR cutoff 1.0 U <24 2] Z+o]glth Auto
RPR Plus?} Mediace RPR Z}Z}] S]ALolAf A58t 5/ 44 4
=W EAS 77} 31, 11, 122 23F5}o] B7]% X (cutofHS]
L0 Ut 7H7he- Al @12 A |(Level 1-3)5-2 &H5to Wt 4
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CVE 7.2%, 73%%] HhHol| Mediace RPRQ] CV7} 12.2%, 14.3%2
T2 U oY) o]X9] A58}k RPRAEARRE =7 1H
RPREARE] H1Lof 4], A58t RPRAALIIA o/ B2 = 1.0 U
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of, @35k Mtho] 7] o2 aeear Qlrk 2 ¢AtofjA] A]
5L jze) 2 WHHAA 1 Fe W7ot siich

HHH: Auto RPR Plus®} Auto TPIM Plus®] A 7]54] 4] 59
R, A4, R8-S /A FERE RS ol8alol B
7FelSiet. 7S Al 431999 H EH& ]85k Auto
RPR Plus®} Auto TPIM Plus®] Z3}+E- Mediace RPR} Abbott Syphi-
Jis TPS] Aol v]w st}

1} Auto RPR Plus, Mediace RPR, Auto TPIM Plus, Z12]31 Ab-
bott Syphilis TP} AL W A== 54/ BredtelEdolA
Z¥7Y 15.7/2.3%, 20.4/2.3%, +/2.7%, 7.0/15%F k. AAF 7F AU =
S A/ Akl B A Z12F 67.7/3.3%, 39.1/3.4%, -/4.0%,
85/2.3%3 Tk Auto RPR Plusi= Mediace RPRY} H| W }%-S wjj, T+
71100 U) FLofl A B U2 HAUEE Hol= Aoz 7
%|Qltk(Auto RPR Plus WO A4, 7.2-7.3%; Mediace RPR Ho| A4,
12.2-14.3%). Auto TPIM Plus®] Z47]132](10.0 U) A4 2] Ho 7|
2= 1045 UoY|A] 135%, 1254 Ul A 6.6%%Tt. 2414d-2 Auto RPR
Plus®] 7% 0.10-8.70 U, 18] Auto TPIM Plus?] 7% 2.0-270.0
U0l 4] Z2=]Ric) Auto RPR Plus?} Mediace RPR 7+ 9 Auto TPIM
Plus@} Abbott Syphilis TP 7+ 22|82 72} 97.29%2} 98.4%S L
ZZ2: Auto RPR Plus?} Mediace RPR 7}, Auto TPIM Plus@} Abbott
Syphilis TP 7F YA &2 -3tk Auto RPR Plus®} Auto TPIM
Plus:= 318 7153 Wi w o A4S Boc) w4 7|22 249
A £2 AUEES Ho|= Auto RPR Pluss AZZARA] =]
AEAAR 2 = Q)2 Ao 2 Heltk T18]ut Auto TPIM Plus=
RO tS5e] HEAAE 20l7] Peie Hes ol 2
7R 9] 270 Bagh Ao|ct.
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