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Background: Establishment of a national reference panel for syphilis antibodies is necessary to evaluate the performance of in-vitro diagnostic
tests for syphilis and to verify test quality. This study aimed to establish a national reference panel for syphilis antibodies, to assess the suitability
of a panel for non-treponemal and treponemal testing, and to assess the reactivity of the various tests currently in use.

Methods: Treponemal pallidum particle agglutination (TPPA)-positive and -negative fresh frozen plasma samples were obtained. After the fresh
frozen plasma was converted to serum by defibrination, the samples were pooled. Two candidate reference standards containing no syphilis anti-
bodies and 10 candidate reference standards containing syphilis antibodies were prepared on the basis of reactivity in the TPPA assay. Candidate
reference standards were tested by three laboratories using five non-treponemal tests and four treponemal tests.

Results: All three laboratories reported positive non-treponemal test results for the mixed-titer performance panel (MP)/6-MP/12. MP/1, MP/2,
and MP/3 were negative for non-treponemal tests. MP/4 and MP/5 were reported either as positive or negative according to the laboratories. All
laboratories reported positive TPPA results for MP/3-MP/12 and negative results for MP/1 and MP/2. No significant difference was detected
among the treponemal testing results in three laboratories.

Conclusions: We established 12 candidate national reference standards containing various concentrations of syphilis antibodies. A collabora-
tive study using nine tests demonstrated that 12 candidate national reference standards presented consistent results, except a few assays with
low sensitivity, and thus could be used as a national reference panel for syphilis antibody testing.
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Table 1. Results of TPPA and Mediace RPR for selected fresh frozen
plasma

No. of selected fresh TPPA Mediace RPR  Code of national reference

frozen plasma samples  (titer) (RU) standard candidate
1 N N MP/1, MP[2
2 N N
3 N N
4 N N
5 N N
6 1:80 N MP/3
7 1:80 N
8 1:160 N
9 1:320 26 MP/4
10 1:640 N MP/5
" 1:640 10
12 1:320 N
13 1:1,280 24.0 MP/6
14 1:1.280 N MP/7*
15 1:1,280 18
16 1:640 1.4
17 1:2,560 26 MP/8
18 1:2,560 96.0
19 1:2,560 25
20 1:10,240 64.0 MP/9
21 1:10,240 6.0
22 1:5,120 2.8
23 1:20,480 1.8 MP/10
24 1:10,240 6.8
25 1:10,240 10.4
26 1:20,480 25.6 MP/11
27 1:20,480 70.4
28 1:20,480 27.2
29 1:20,480 1024 MP/12
30 1:20,480 2.1
31 1:20,480 240

*Spiking with fresh frozen plasma containing high titers of non-treponemal anti-
bodies.

Abbreviations: MP, mixed titer performance panel; TPPA, Treponemal pallidum
particle agglutination; RPR, rapid plasma reagin; N, negative.
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370 AARES ARSI Mixed titer performance panel (MP)/19]]
A MP/1271A) 2 ZESEE 127]9] EEEATH 24 E9F WHO
HF=2(WHO International Standard, 1st IS for human syphilitic
plasma IgG and IgM, NIBSC code: 05/132)-2 tF7 |57} AR
-8R ZF AP A= = jell A 71 Eol o]-&sh= 571¢]
v Ed| 2dubg AR AloF} 47]19] EFZUUEAL Aok 2 HANS
A3tk AFEE AJeke 3322 9] RPR 7= (Asan Pharmaceuti-
cal Co., Ltd., Hwaseong, Korea; IVDLab Co., Ltd, Seoul, Korea;
BD, Cayey, Puerto Rico), VDRL (BD, Grayson, USA), Mediace RPR,
ICA (Standard Diagnostics, Inc., Yongin, Korea), TPPA, Mediace T
pallidum latex agglutination (Sekisui Chemical Co., Ltd, Osaka,
Japan; TPLA) Y CMIA (Abbott GmbH & Co.KG, Wiesbaden, Ger-
many) SCH(Table 2). WHO #5522 RPR 7FH=(Asan), Mediace
RPR, TPPA 2 Mediace TPLA R ZAFE AJ&y3}c)

187 Aol A = 1M1 E sl AA Akl 297k
of AJofo. & 23] HHEHARS AJRYslaL, FHA HARUe] 241 E0
thaf =3 HHEHARS AlRYSIGITE 7k EAIE = WP AR
2|18 Aulle5 2F A7k BASHATE TPPAS] 7-9-+= 1:20,480
71, RPR 7H=2F VDRLE] -9~ 1:32714] Al3¥813iet 78/ 84 b=
&4 B A0 2 WyslAn A 5 2xlske Auke

=
o 791 1 AuE o] galkgick WA 28] MR 2

Table 2. Assays used in the multicenter study

Method Name of the test ~ Manufacturer, City, Country

Non-treponemal RPR card Asan RPR Card Test ~ Asan Pharmaceutical Co,,
test Ltd., Hwaseong-si, Korea

LabSlide RPR Card Test IVDLab Co., Ltd, Seoul, Korea

Macro-Vue RPR
Card Test

VDRL BD VDRL
TIA Mediace RPR

BD, Cayey, Puerto Rico

BD, Grayson, USA
Sekisui Chemical Co., Ltd,
Osaka, Japan

Treponemal test  |CA SD Syphilis Standard Diagnostics, Inc,,
Yongin-si, Korea
TPPA Serodia-TPPA

TIA Mediace TPLA

Fujirebio Inc., Tokyo, Japan
Sekisui Chemical Co,, Ltd,
Osaka, Japan

Abbott GmbH & Co.KG,
Wiesbaden, Germany

CMIA  Syphilis TP

Abbreviations: RPR, rapid plasma reagin; VDRL, Venereal Disease Research Labora-
tory; TIA, turbidoimmunoassay; ICA, immunochromatography assay; TPPA, Trepo-
nemal pallidum particle agglutination; CMIA, chemiluminescent microparticle im-
munoassay; TPLA, T. pallidum latex agglutination.
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Table 3. Results of RPR card and VDRL

Results (titer)
Method lab  Set
MP/1 MP[2  MP[3  MP/4 MP5 MP6 MP[7 MP/8  MP/9 MP/10 MP/11  MP/12
RPR card (Asan) 1 1 N N N 1:1 N 1:8 1:4 1:8 1:16 1:4 1:16 1:16 1:8
2 N N N 1:1 N 1:8 1:4 18 1:16 1:4 1:16 1:16
2 1 N N N N N 1:8 1:4 18 1:8 1:4 1:16 1:8 18
2 N N N N N 1:8 1:4 18 1:8 1:4 1:16 1:8
3 1 N N N 12 N 1:8 1:4 1:8 1:16 1:4 1:16 1:16 1:8
2 N N N 1:2 N 1:8 1:4 1:8 1:16 1:4 1:16 1:16
RPR card (IVD lab) 1 1 N N N 1:1 N 1:8 1:4 1:8 1:16 1:4 1:16 1:16
2 N N N 1:1 N 1:8 1:4 1:8 1:16 1:4 1:16 1:16
2 1 N N N N N 1:8 1:4 1:8 1:8 1:4 1:16 1:8
2 N N N N N 1:8 1:4 1:8 1:8 1:4 1:16 1:8
3 1 N N N 1:2 N 1:8 1:4 1:8 1:8 1:4 1:16 1:8
2 N N N 1:2 N 1:8 1:4 1:8 1:8 1:4 1:16 1:8
RPR card (BD) 1 1 N N N 1:1 N 1:8 1:4 1:8 1:16 1:4 1:16 1:16
2 N N N 1:1 N 1:8 1:4 1:8 1:16 1:4 1:16 1:16
2 1 N N N 1:1 N 1:8 1:4 1:8 1:16 1:4 1:16 1:16
2 N N N 1:1 N 1:8 1:4 1:8 1:16 1:4 1:16 1:16
3 1 N N N 1:2 N 1:8 1:4 1:8 1:8 1:4 1:16 1:8
2 N N N 1:2 N 1:8 1:4 1:8 1:8 1:4 1:16 1:8
VDRL (BD) 1 1 N N N 1:1 WP 1:4 1:2 1:4 1:16 1:2 1:16 1:8
2 N N N 1:1 WP 1:4 1:2 1:8 1:32 1:2 1:16 1:8
2 1 N N N N 1:4 1:2 1:4 1:16 1:2 1:16 1:8
2 N N N 1:4 1:2 1:4 1:16 1:2 1:16 1:8
3 1 N N N WP WP 1:4 1:2 1:4 1:16 1:2 1:8 1:8
2 N N N WP WP 1:4 1:2 1:8 1:16 1:4 1:16 1:8

Abbreviations: RPR, rapid plasma reagin; MP, mixed titer performance panel; N, negative; VDRL, Venereal Disease Research Laboratory; WP, weak positive.

Table 4. Results of Mediace RPR (Sekisui)

Results (R.U.)
Lab Set WHO
MP/1 MP/[2 MP/3 MP/4 MP/5 MP/6 MP/[7 MP/8 MP/9 MP/10 MP/11 MP/12

1 1 N N N 18 N 19.2 30 280 92 3.4 28.0 28.0 52
2 N N N 20 N 200 2.7 272 10.8 2.8 26.4 280

2 1 N N N 20 N 200 3.6 250 9.3 3.4 214 19.6 5.1
2 N N N 1.8 N 200 34 256 9.3 32 216 20.2

3 1 N N N 1.4 N 18.4 33 256 10.4 3.1 27.2 224 9.2
2 N N N 14 N 18.4 33 25.6 10.4 3.1 27.2 224

Abbreviations: RPR, rapid plasma reagin card; MP, mixed titer performance panel; N, negative.

Table 5. Results of TPPA (Fujirebio)

Results (titer)
Lab Set WHO
MP/1 MP/2 MP/3 MP/4 MP/5 MP/6 MP[7 MP/8 MP/9 MP/10 MP/11 MP/12

1 1 N N 1:80 1:320 1:320  1:1280 1:1280 1:2560 1:10240  1:10240 1:20480 1:20480 1:10240
2 N N 1:80 1:320 1:320  1:1280 1:1280 1:2560 1:5120 1:5120 1:20480  1:20480

2 1 N N 1:80 1:320 1:640 1:1280 1:1280 1:2560 1:10240  1:10240 1:20480 1:20480 1:10240
2 N N 1:80 1:320 1:640 1:1280 1:1280 1:2560 1:10240  1:10240 1:20480 1:20480

3 1 N N 1:80 1:320 1:640 1:1280 1:1280 1:2560 1:5120 1:5120 1:10240  1:20480 1:5120
2 N N 1:80 1:320 1:640 1:640 1:1280 1:2560 1:5120 1:5120 1:10240  1:20480

Abbreviations: TPPA, Treponemal pallidum particle agglutination; MP, mixed titer performance panel; N, negative.
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Table 6. Results of Mediace TPLA (Sekisui)

Results (T.U.)
Lab Set WHO
MP/1 MP/2 MP/3 MP/4 MP/5 MP/6 MP/7 MP/8 MP/9 MP/10 MP/M MP/12
1 1 N N 475 82.0 1345 105.5 3200 5400 1016 12720 39840  4880.0 24720
2 N N 455 84.5 1315 104.0 308.0 508.0 1012 1280.0 41120 49120
2 1 N N 445 715 1335 106.5 2980 498.0 980.0 11880 36320 49760 24480
2 N N 455 69.5 1345 96.0 3300 5200 988.0 13080 38400  5056.0
3 1 N N 450 85.0 142.5 100.0 3220 502.0 980.0 1244.0 4096 45120 22640
2 N N 420 790 136.5 940 2840 470.0 968.0 1180.0 3880.0 41440
Abbreviations: TPLA, T pallidum latex agglutination; MP, mixed titer performance panel; N, negative.
Table 7. Results of CMIA (Abbott)
Results (S/CO)
Lab Set
MP/1 MP/2 MP/3 MP/4 MP/5 MP/6 MP/7 MP/8 MP/9 MP/10 MP/11 MP/12
1 1 N N 12 26 13.8 88 253 226 298 29.4 330 327
2 N N 13 28 14.3 94 252 222 289 292 328 333
2 1 N N 1.1 15 10.0 57 19.7 15.5 248 248 31.0 304
2 N N 1.1 2.1 125 7.1 22.7 18.3 27.4 269 314 318
3 1 N N 1.3 2.8 14.2 9.4 240 226 29.5 290 330 339
2 N N 12 2.8 135 9.1 25.1 221 300 297 330 337

Abbreviations: CMIA, chemiluminescent microparticle immunoassay; MP, mixed titer performance panel; N, negative.
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