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Abstract

Syphilis is a sexually transmitted infection caused by Treponema pallidum. The
infection during pregnancy can cause adverse outcomes such as fetal death, preterm birth,
low birth weight and congenital syphilis. Two algorithms are currently used for syphilis
diagnosis: traditional and reverse algorithm. This study aimed to compare the results from three
syphilis screening methods consisting of the routine practice of Nakornping Hospital,
Chiang Mai Province, traditional and reverse algorithms. The descriptive cross-sectional study
was conducted in 600 pregnant women in Nakornping Hospital during June and December 2016.
Participants’ sera were tested by using rapid plasma reagin (RPR) and commercial immunochro-
matography strip tests. The results of 3 algorithms were compared. The inconsistent results were
confirmed by the fluorescent treponemal antibody absorption procedure assay (FTA-ABS). Four
pregnant women (0.67%) were diagnosed as syphilis infection. The reverse algorithm detected
all syphilis infected-patients while routine screening by Nakornping Hospital and the tradi-
tional algorithm detected only 2 cases which revealed 50% detection error in traditional algorithm.
These results demonstrated that the reverse algorithm should be considered an algorithm of

choice for syphilis screening in pregnant women.
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Table 1 Participant’s Characteristics (n = 600)

Characteristics n (%)
Nationality
Thai 353 (58.8)
Tai Yai 110 (18.3)
Burmese 111 (18.5)
Other (Viethamese, Chinese) 26 (4.4)
Age (years)
mean + SD 26 + 6
<18 40 (8.7)
19 -29 368 (61.3)
30 - 39 178 (9.7)
>40 14 (2.3)
Number of pregnancies
First 295 (49.2)
Second 222 (37.0)
Third or more 83 (13.8)
Education
Did not study 195 (32.5)
Primary school 56 (9.3)
High school 238 (39.7)
Bachelor degree or higher 111 (18.5)
Career (n=571)
Labor 47 (8.2)
Farmer 59 (10.3)
Self employed 80 (14.0)
Government officer 18 (3.2)
Hire 222 (38.9)
Housewife 107 (18.7)
Unemployed 38 (6.7)
Husband’s education (n = 561)
Did not study 152 (27.1)
Primary school 54 (9.6)
High school 276 (49.2)
Undergraduate 79 (14.1)
Husband’s career (n = 593)
Labor 91 (15.4)
Farmer 69 (11.7)
Self-employed 109 (18.5)
government officer 46 (7.8)
Hire 264 (44.1)
Unemployed 14 (2.5)
Relationship
Live together 580 (96.6)
Separated 15 (2.5)
Divorced 4 (0.7)

Husband died 1(0.2)
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Table 2 Percentage of cases with positive result from Nakornping Hospital routine screening,

traditional and reverse algorithms. (n = 600)

Nakornping Hospital

routine screening

Traditional algorithm Reverse algorithm

Positive result 0.33% (2/600)

Negative result 99.7% (598/600)

0.33% (2/600)
99.7% (598/600)

0.67% (4/600)
99.3% (596/600)

Traditional Algorithms

RPR n=600

—

-

Non-reactive Reactive

N=593

Treponemal Test

TP Ab

Reverse Algorithms

TP A% n=600

Non - reactive Reactive

N=5% N=4

Non-geactive Reactive

Treponemal Test

FTA - ABS

Fig. 1 Testing algorithms for syphilis serodiagnosis

Abbreviations: RPR= rapid plasma reagin, TP Ab= Treponemal antibody



wansaTIgNaalwIulses1vedlane 1L auaTiNg savimbealny lagdsuuuaidy

uazuyydounnlungeninssn

Table 3 wd@nInan1sATITNAAA Y
FTA-ABS vosnfjafanssaninansnsiaduy
1IN traditional W38 reverse algorithm

v 4
wudmdedeasidne 4 nghiiomsudaimas
aa = a g I'd d’ 4
AN ANQNAIAITN 2 NENNALININMIATI
@9 RPR (titer 1:2 waz 1:64) lumsinsianiens
traditional algorithm WAZHAVINNATIVAIY
TP Ab rapid test ¥99M3ATIVAIGI5 reverse
algorithm (7187 1, 2) uaziingadansss 2 e
nl¥inaauAemsnsia RPR wadisniFluaudsza
a I'4 ad .« .
voalsaneIUIauUATHIA wazds traditional
algorithm u@l¥inauInved TP Ab rapid test lu
MINTIAY reverse algorithm (3199 3, 4) ua
d‘ o A 13 k4 ad
et ldasstudunadiedsuiasgiu (gold
standard test) lus199 3 Winavanlumsasiame
FTA-ABS IgM uaz FTA-ABS IgG ualung
7 4 MWinavIn@18M35n579 FTA-ABS IgG 1Wea

a d
FUALAYD

a 4
Insaiuazazluamsnaasy
a o dydu I'd 4' =2 =
mMaIdeil HiegszasAmednmulseumoy

namsnsIsNaalunafensss 52nNamsnsie

add‘ X ° a I
mudsnlFluanudszrveslsanerviauasneg
v ad .. . ad
NUIS traditional algorithm aEI§ reverse
algorithm HaMIATIVNUNIANAIAIATINAALYD
Fad 4 1o TnemMInsIMI875 reverse algorithm
¥ va X v o oA
Tnawinludfaenniy deandednsafiuiile
Jufunanie3s FTA-ABS luvnziinansiv
MUUUIMIVDITTINYINAUATAIA UaL tradi-
tional algorithm WuRAAL¥oINEY 2 318 M
Y ed A X Y =
fIATIANATIINLMIAAFEN 4 Telilionms

aa o Y Y 4‘ £

uaneamaaaiin hldthe 2 nenldnaaun
RPR #afluisdanseasuduvesisnldluau

1l5rav0al5aneNNauUAINIG 1azd5 traditional

6405

algorithm ligndellanvdeluddudaly uana
1 MIfAanseINGNauAI8 RPR filemdliina
I o Ya a o a %4
autnen lintdelsananmala lagmmzly
Anlifienmsudns (Hes91n RPR (Humsasiam
A ar o X Ay ow 4X wuw e
wouAveARadIUlaLEe T uNwe ldvihate
o a Ay 1o Vo X o
FadluueuAuean bidwnzaedire a2 l¥NauIN
& A o~ o X A A Xy
ArotiledMmsdntauvadtilatge visoN ¥l
Mmanowad luvaznmsnsiedie TP Ab rapid
test 1HumsasamuauAvefdediyelnensa
4! L4 I 1o/ Y @ L4
saudneulsauasnmmeualfiansazlvinain
1 v de Y s :: o Y3 v
AaN15ATINNILITULA  AatiudmSuNIsAansod
a :ﬁ I'd - Y . }
NQNAIATIN MILaenls reverse algorithm 119z
Hsglomimnnndt w233 traditional algorithm
vz ldeninsaananvluauldszes latent syphilis

< 1% ad .
p81913fMmMu MINTIIAIEI5 reverse algorithm
v o & % IS a A
gasntufeaiminsrafaeu (follow up) 3o
2 a ¥ Q' a dl aa s d‘ Y
Fnusziaauldiin@uinemsitiadengndes
aoll wsnvnimsaziaenldislalumsasie
L2 1 1 o Y a s d’ 1 %4
Hiheudazngu dadeaninsanifedesausonaie
o wdszinalumsaaudazds anugeen

v ]

VBIUABUMIATIY uazINIFlumsase

'd' ] Y A &) I

A lddsenulieuisunans
A5193Wads21I19 35 traditional algorithm ua
e _ v X
75 reverse algorithm @il Simcic uazamy lu
dszinaalaanile wuh traditional algorithm
fanuamainaeuiosas 30.0"" d1u Tong

= = t!'
wazAnuy Anelulsznadu wuanuamaA[eU
Yovaz 24.2"7 Faanuuana19vednINy

«' 4 a X o
aaatadeuliinTueIR T UNaINANNTALAL
. 4. o .
anvazlsznnsnasiulundazidszina lay

7 yas Tong wazamz"? @nwn

Simcic warae
Tudtherll anugnvesdithedawesilas fe
$puaz 41.8 (183 NN 437 AU) ua

Yowar 11.4 (2,749 AU 24,124 au)



w5 nsal a5l uasane

o

6406

Buiuesios aanisod B yum siuened Jo swiyiuoble Buluselos siiydAs esiensal pue [euonipel) Woll SOV-V14 10 Sinsel pue eiep [eoluld € ajgqel

woldwAs oN BAINISOd anneboN BOAINISOd aAneboN BAINISOd aAneboN L ce 1
woldwAs oN OISO anisod Apeapn BAISOd anebaN OISO annebeN L 0g e
woidwAs oN SISO d SNllISOd SISO 12" SISO d SISO b (394 c
woydwAs oN SISO SNlISOd SA)ISOd gk SNlISOd SNlIsOd c 0¢ b
1891 wyyoble | wypuobe
6| WBI Aoueubaud
woldwAs [eoiuln pidel Hdd 9SIaAdY leuonipell aby ase)
JO JaquinpN
sav-vld dlL wyiuobe Aq sisAleuy
RIQISEY




wansaTIgNaalwIulses1vedlane 1L auaTiNg savimbealny lagdsuuuaidy

uazuyydounnlungeninssn

o 1 < d‘ % ¥V o
muddy ad1glsienu esihedetinuesnu
a o g d’ %4 % s °
Iuil Ngnesnuvulidenndesfiuaulszdly
Tsanennauasied lindsdeassdsnlvinaay

v
nnmaanane 3 wuulilagmillsudunadn
Vv
A3IA8 FTA-ABS il licnansaagumaluud
% Z: 4
ANNABAAGBIVBINIATIVBINT 3 JUuvyld
AUADIALADDUUDINITATIVAIY
traditional algorithm WotlSeuneuny reverse
algorithm 819tAAINTUABULIAVDINIIATI
NGEuAUde RPR Falinsnuanuhlumsasie
17 floamA RPR 1ilu Non-TP
I a dd‘ Vv
Wumsamamusufvednaiannmneuaued

o AY o , o oA X 9 X (18
@1“@Nﬂuﬂumﬂdﬁﬂﬂ18ﬁﬂﬁdﬂL"]ﬂ’)ﬁﬂﬂ‘u‘u

Wea¥oeaz 73.13

o 4 1 a g d‘ @ 1S
i ldannsaananumsaaeluszezndalail
mIanaiANiudewe uanNNLMINATaLAIY
Non-TP fsdanaliiiianaauiienannlsnngmsal
Tuslu (prozone phenomenon) MAaNAMIIAN

v Ay o A ' a A P
sedunifuiunganlagd eamnmsnlunssi

19 pazlundia

(20, 21)

Y oY 1Y AY o A X
aszaulVuaianiAuA Uy
;’ﬁ (Ja &’ 1 [ aa
f9ATIANAAFB LA INDIMIUEAINIIAATA

a = 4; 1 dy 1 L4
msinanaautnenlaen lluaasanMsidanal
Ya g [ 1 = 1 g IWA‘ ¥V
Haaeluszezdandnilemaunselidiaula
faevaz 607 walundadansss malilasy

s 1 Y a d' 1 =9 I'd
mssny onvdenaliitinmsnasnn Linsszdaed
Jgdv

dIUNIATIVNAIY reverse algorithm 210
MsAnINHIUINWLINRHANNAaataasuluMs

arrudy udidludadiuntiesann Simcic'”

was Tong wazamz"'”

PNUANNANIALARDY
Tuminsliitesas 1.6 (3 eansu 183
719) waztlesnniesaz 0.01 (1 IYNNTUIU
2,749 T18) euddy eddlsian nuiTeil
NilE510UANUANIALAABUYBINITATIVEIY

reverse algorithm (Hiea91negusnmiloveuiun

6407

= ¥ aa .
NANET NMIATIAIYID reverse algorithm 819
NUANNANIALAABUNTBYNIT 111DI91NATID
Q' % % 4! I ad a a g 4"
Gududig TP Faiuisasramusuausfnase
Tagasa wazisneauanuhszrnadesas 98.5-
99.9 wazANuTIIzFosaz 98.1-99.9% F4l%
=4 = 1 $% 24 o L4
NauINtNeNLasNaauLIneNAauIatioy il
ansaaanylandlunenmaadulsavas
Tunenwedulsamnudr Neilinavinezgmh
11957999028 Non-TP Famnlanaauazded
A o %o Y A o ~ '
A7IYUIUBIDNATINIY TP NUHANNIINUANAY
nnilFluaiausn Mesduvumsasieninay
. o 2 . 9 , »
adudunoudanaly reverse algorithm &
ANNAMALAAUlUMIATINUBEAIN traditional
algorithm UWAAMIUAANAIAVDINITATIVAIY
. s 9./4' a g
reverse algorithm mm%zwﬂ@ﬂuqmﬂﬂﬂm%a

Fasmnneutazsnumeaud®?

vieludthede
44wy av o a Xy
Tannedesfivszuuginuiu msdaehiauas
TsnseiavunedlunguaiAuiuuAnses NauIn
A A

= a A v Y a A
L‘VlilllLﬂﬂLuﬁldi]’lﬂﬂu“l“ll"ﬂzﬂﬂﬂﬂuﬂu%“LAﬂ IgM =

Y q

@ a

annsamnygasendugiifuiusia 1gG Tuddu
Wtheld (1gM anti 1gG) wawindasuiiiniy
910 IgM lugsnaznldifiamsduues Syphilitic
IgG tAailu IgM Syphilitic IgG complex uaz
7gAsendeniy anti-human IgM conjugate Tu
NANM3ATIVNIY enzyme linked immunosorbent
assay Y138 immunofluorescence fI8LAIBINTI
Janzvoalulia daveamsasiadie TP Tild
< = - |
Wumsasam IgM Mamziaz1aiudge
Treponemal 33vhl¥iAanavIndasniuin®’
[ z k2 [ % 1 J I [ 4 IS s a
aaiulugihedandndtudesimsdnilszia
Sufumsudanamnadauinla
msasednadludszndlng 32 wuama
1dun wuuda@n (traditional algorithm) ua

% . d‘ %
UWUUYBUNIN (reverse algorithm) (UBIAIY



6408

2 o o Y

Jotnamuavlszainaua $ﬁ1u3uqﬂﬁ1ﬂi Tuma

IS) o

Uf1iAvelin151i traditional algorithm 11¥n579
o a X asa a o #(13) A
fiansoamsansesNadlundefienssn e
R amaa ] ' ~ =
dhidsninmgn WWaudhe danunaEilums
FIGAUND UAZENHTOVBNANNTUUIIVBINT
| $4 1 < ngdy 4 -
Wulsald agralsfiau 35iNvedey Ao As19NL
Tamwizluszozndulsa liaansansrany
lunsaifa¥eniausn vislunsainsarmenad
dawalviiianaauiion wazddlvinavinidionla
) a ;’f (d’ a Cd
nsalinsasIvlungenenssaninalsingnisal
TdsTou luvzn A15A51902835 reverse
. Sy A A a dy
algorithm #99A A @INTAATIVNUMIAALTD
lannszozveamaiulsa deranulivazany
Nunzlumsanagalunnszezveamsaniiulsg
IS = L4 £ ] L% ‘ﬂlql
Tnaautnentios I¥nude Winamsnsiangaau
udddedesne hiansavendiANuIULIIVE
Y A :Il IS 4 s wa I
5ald aAnINsIMune wazdesdnisziamsiilu
Tsasrudetane"
= z 1 aala
ATANEIUNDIINITATIVNEW AT Au
wIMaVealsaneNaUAIAIA a5 traditional
. A = ~ o ¥ as
algorithm HafSeuNouiun1sasI9@I1835
. 1 Y a Y a
reverse algorithm dawalviiadonanaialuns
a dy aara a 3 S Y=t ¥
asanmsanesiadlunaedensidldtdesas
50 Tunguvesdthenlvinarindemsnaaeuues
msantnil (2 lu 4 5719) Faodanalvinaalema
Fnpuazianudsademunsiyeninusiggnla
ﬁaﬁuiuﬂfjuﬁnjaﬁaﬂiiﬁ IFMIATIVUUL reverse
algorithm 1hezillumadennitanihanlslums
maim . A o e o X 4,
aradad nelesfiumsdnirevesmsniedlu
¢ P a ~ X
Assn wazdszlewilumsauafinmumsaniie

aold

w5 nsal a5l uasane

naanssnlszma

vevauAN U3 ndmgny Winin
ﬂfjmmu,a:L%'mfhﬁntjmmmﬂﬁﬂmmwm‘f
unnduazwermaunundinasss Tsaneiia
unsfad vignlowa wavveanIned Hife
ﬁﬁﬁumgu“lumaﬁnm’iﬁﬂaluﬂ%qﬁ

LONA391994

1. Lafond RE, Lukehart SA. Biological basis
for syphilis. Clin Microbiol Rev 2006;
19: 29-49.

2. The Royal Thai College of Obstetricians
and Gynaecologists. 2017. [Cited 2017
May 6]. Available from: http://www.rtcog.
or.th/home/syphilis—ﬁTiﬂaﬁ/ 1004/ (in Thai).

3. Singh AE, Romanowski B. Syphilis:
review with emphasis on clinical, epide-
mologic, and some biologic features. Clin
Microbiol Rev 1999; 12: 187-209.

4. Clement ME, Okeke NL, Hicks CB.
Treatment of syphilis: a systematic review.
JAMA 2014; 312: 1905-17.

5. Fiumara NJ. Treatment of primary and
secondary syphilis. Serological response.
J Am Acad Dermatol 1986; 14: 487-91.

6. Charoenwatanachokchai A, Rojanapi-
thayakorn W. National guideline on the
management for the elimination of
congenital syphilis in Thailand, 2015. 1% ed.
Department of Disease Control; Ministry
of Public Health; Aksorngraphic and
Design Publishing; 2015. p. 83-84 (in Thai)



wansaTIgNaalwIulses1vedlane 1L auaTiNg savimbealny lagdsuuuaidy

uazuyydounnlungeninssn

10.

11.

12.

13.

Clyne B, Jerrard D. Syphilis testing.
J Emerg Med 2000; 18: 361-7.

Frieden TR, Jaffe HW, Stephens JW,
Thacker SB, Sara S. Discordant Results
from Reverse Sequence Syphilis Screening
- Five Laboratories, United States, 2006-
2010. Morbidity and Mortality Weekly
Report; Centers for Disease Control and
Prevention 2011; 60: 133-7.

Binnicker MJ, Jespersen DJ, Rollins LO.
Direct comparison of the traditional and
reverse syphilis screening algorithms in a
population with a low prevalence of
syphilis. J Clin Microbiol 2012; 50: 148-
50.

Tong ML, Lin LR, Liu LL, ef al. Analysis
of 3 algorithms for syphilis serodiagnosis
and implications for clinical management.
J Clin Infect Dis 2014; 58: 1116-24.
Tanprasert S. Assessment of congenital
syphilis situation in Thailand. Weekly
epidemiological surveillance report. 2013.
[cited 2017 Apr 10]. Available from: http://
www.boe.moph.go.th/ (in Thai).

Gomez GB, Kamb ML, Newman LM,
et al. Untreated maternal syphilis and
adverse outcomes of pregnancy: A
systematic review and meta-analysis. Bull
World Health Organ 2013; 91: 217-26.
Kongkergkient N. Guidelines for the treat-
ment of sexually transmitted disease 2015.
Department of Disease Control; Ministry
of Public Health: Aksorngraphic and
Design Publishing; 2015. 80-86. (in Thai).

14

15

16

17.

18.

19.

20

21.

6409

. Chirawatkul A. Statistic for Health Science
Research. Bangkok: Withayapat Company
Limited; 2009. (in Thai).

. ABON Product List 2012 [home page on
the Internet]. Hong Kong: Inverness
Medical Innovations Hong Kong Ltd.;
2010 [cited 2018 Feb 27]. Available from;
http://s3-ap-southeast- 1.amazonaws.com.

. Chiang Mai Provincial Public Health

Office. Official letter CM. 0032.004/2839.

The result of the medical materials in

Chiang Mai 2017. (in Thai).

Simcic S, Potocnik M. Serological diag-

nosis of syphilis: a comparison of different

diagnostic method. Acta Dermatovenerol

APA 2015; 24: 17-20.

Liu C, Ou Q, Chen H, et al. The diagnostic

value and performance evaluation of five

serogical tests for detection of Treponemal

pallidum. J Clin Lab Anal 2014; 28:

204-9.

Ratnam S. The laboratory diagnosis of

syphilis. J Infect Dis Med Microbiol

2005; 16: 45-51.

. Robinson DP, Klein SL. Pregnancy and

pregnancy-associated hormones alter

immune responses and disease pathogenesis.

Horm Behav 2012; 62: 263-71.

LiuLL,Lin LR, Tong ML, et al. Incidence

and risk factors for the prozone phenom-

enon in serologic testing for syphilis in a

large cohort. J Clin Infect Dis 2014; 59:

384-9.



6410

22. Berkowitz K, Stampf K, Baxi L, Fox HE.

23.

False negative screening tests for syphilis
in pregnant women. N Engl J Med 1990;
332: 270-1.

Bala M, Toor A, Malhotra M, et al.
Evaluation of the usefulness of Treponema
pallidum hemagglutination test in the
diagnosis of syphilis in weak reactive
Venereal Disease Research Laboratory
sera. Indian J Sex Transm Dis 2012; 33:
102-6.

24.

25.

w5 nsal a5l uasane

Morshed MG, Singh AE. Recent trends in
the serologic diagnosis of syphilis. Clin
Vaccine Immunol 2014; 22: 137-47.
Heymann DL. Syphilis Laboratory Inter-
pretation [monograph on the Internet].
Canada: Canadian Guidelines on Sexually
Transmitted Infections. 2010. [Cited 2018
Jan 10]. Available from https:// www.
toronto.ca/wp-content/uploads/2017/
10/977b-TPH-Syphilis-Lab-Interpreta-
tion-guideline-Oct-2014.pdf.



