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Abstract
Objectives In resource-limited settings, screening
pregnant women for syphilis using rapid diagnostic
tests (RDTs) is a key tool in the prevention of congenital
syphilis. However, most syphilis RDTs detect only
treponemal antibodies (T-RDT), meaning antibiotics may
be provided unnecessarily to previously treated pregnant
women, particularly in non-venereal treponematoses
endemic regions. We estimated the potential reduction
in overtreatment when comparing T-RDT (SD Bioline) to
a newer rapid test (Dual Path Platform (DPP) Screen and
Confirm Assay, Chembio) detecting both treponemal and
non-treponemal antibodies.
Methods Pregnant women in Déou, Burkina Faso,
screened for syphilis during antenatal care (ANC) visits
were prospectively enrolled in the study after providing
consent. DPP and T-RDT tests were performed on whole
blood specimens. Plasma was tested in an international
reference laboratory by Treponema pallidum passive
particle agglutination (TPPA) and quantitative rapid
plasma reagin (RPR). Presumptive active syphilis was
defined as a result that was both TPPA and RPR reactive.
Results Of the 242 pregnant women included in the
study, 91 (37.6%) had presumptive active syphilis and
19.0% had RPR titres ≥8. DPP testing did not reduce
the number of pregnant women who would have been
overtreated compared with T-RDT (0.0% vs 2.5%;
p=0.218) and had a higher proportion of underdiagnosis
(48.4% vs 2.2%; p<0.001). Seven women with high RPR
titres ≥8 would not have received treatment had only
DPP testing been used.
Conclusion In the first evaluation comparing DPP
with traditional screening methods in pregnant women,
we saw no reduction in unnecessarily treated syphilis
and an underestimation of those needing treatment.
High seroprevalence in the population may indicate the
presence of other treponemal infections in the area, and
further study of DPP in a variety of Sahelian and other
contexts is warranted.

Introduction

Screening for syphilis during antenatal care (ANC),
recommended by the WHO since 2006,1 helps

infected mothers start treatment early and prevents
the transmission of congenital syphilis to their
unborn infant.2 Caused by Treponema pallidum
pallidum, syphilis is diagnosed using treponemal
(T) and non-treponemal (NT) antibody testing.
The former confirms the presence of T. pallidum
antibodies. NT testing, such as rapid plasma reagin
(RPR), identifies active infection. In resource-constrained settings, syphilis screening tests are usually
limited to simple treponemal rapid diagnostic tests
(RDTs) that allow for increased screening coverage
and for same-day treatment administration.
Yet, a principal limitation of these RDTs are that
they detect only T antibodies and that women who
are T antibody positive due to previously treated
syphilis are unnecessarily retreated. Another limitation in the syphilis diagnostic is that serological
tests cannot distinguish venereal from non-venereal treponematoses: the immune response is identical. In regions where both are endemic, pregnant
women may be overtreated because of the presence
of T antibodies due to non-venereal treponematoses during their childhood. In some cases, this
overtreatment also extends to the woman’s partner
or neonate and may inhibit women’s willingness to
use ANC services and to deliver in a health facility.
It may also lead to social harm within her relationship or contribute to fears that a couples’ child may
be administered unnecessary medication.
Concerned by possible overtreatment of pregnant
women, Médecins Sans Frontières (MSF) evaluated
the added value of testing both T and NT antibodies
in a routine ANC screening environment in Burkina
Faso. We evaluated the use of the Dual Path Platform (DPP) Screen and Confirm Assay (Chembio
Diagnostic Systems, USA) and compared it with
reference assays. The DPP assay is a new immunochromatographic syphilis RDT that simultaneously
detects T and NT antibodies and produces results in
20 min from capillary blood.

Methods

The study took place at the Déou Health Center in
Oudalan Province, Burkina Faso. Pregnant women
presenting to ANC at the maternity ward were
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prospectively enrolled from May to August 2014. Women who
received routine syphilis screening during ANC or at the time
of delivery (using treponemal antibodies rapid diagnostic test
(T-RDT) administered by medical staff) were eligible for inclusion. A minimum sample size of 169 true-negative participants
was calculated based on McNemar’s test for paired binomial
data and was adjusted for an anticipated power (1-β) of 0.9, a
probability of type I error (α) of 0.05, an assumed reduction
in overtreatment of 0.5 and a true-negative prevalence of 70%,
resulting in a final sample size of 242 participants.
For each eligible pregnant woman who provided informed
consent, DPP tests were administered by medical staff (a
midwife or other auxiliary health staff) and used blood obtained
through a finger prick in the ANC consultation room. T-RDT
(SD Bioline Syphilis 3.0, Standard Diagnostics) and DPP testing
were performed in parallel using whole blood obtained by venipuncture in the clinic’s laboratory. Then, plasma was used to
perform qualitative RPR (Macro-Vue, Becton Dickinson, USA)
in case of a positive T-RDT result in the clinic’s laboratory. As
a quality control measure, a photograph of each DPP test was
sent for additional interpretation by study investigators. All
plasma samples, regardless of testing results at the clinical site,
were sent for reference testing in an external laboratory (Institute of Tropical Medicine, Antwerp, Belgium) using reference
methods: Treponema pallidum passive particle agglutination
(SeroDia TP-PA, Fujirebio Diagnostics, Japan) and quantitative
RPR (Macro-Vue). Medical staff, the laboratory technician and
the reference laboratory were blinded to each others’ results.
Women with both T-RDT and qualitative RPR-positive results
were treated using therapeutic protocols established by MSF
and the Burkina Faso Ministry of Health. Presumptive active
syphilis is serologically defined here as being both TPPA-positive and quantitative RPR-reactive at any titre. Data analysis
was conducted using STATA V.12 using descriptive statistics
(frequencies and proportions) for categorical variables. Means
are presented with their SD and medians with their IQR.
Cohen’s kappa coefficient (k) was used to evaluate interuser
agreement between medical staff and the laboratory technician
for DPP testing. McNemar’s test for paired samples was used to
compare proportions of unnecessarily treated cases and incorrectly undiagnosed cases between DPP and T-RDT (significance
level p=0.05).
Care was provided free of charge regardless of a patient’s
participation in the study. All data are available on reasonable
request to the corresponding author at the contact provided.

Results

The 242 pregnant women assessed had a median age of 25 years
(IQR 17–39). The average length of pregnancy was 27.0 weeks
(±5.8). No women reported a history of syphilis treatment and,
among these women, no symptoms of primary or secondary
infection were identified by clinic midwives. Based on reference
tests, 91 (37.6%) women had presumptive active syphilis and 48
(19.0%) had a RPR titre ≥8. The vast majority of women with a
reactive TPPA also had a reactive RPR (n=91/101, 90%).
The level of agreement between medical staff and the laboratory technician was high (k=0.95) for the T-line DPP tests, while
agreement on the NT-line was lower (k=0.75) due to difficulties
interpreting weakly positive results among clinicians. Among the
positive NT-lines read by the laboratory technician, 30% (14/47)
were read negative by the clinicians. Independent interpretation
of DPP photos agreed with the laboratory technician’s results in
all cases.

Table 1 Results of T-RDT, DPP test and RPR done at the site
compared with reference methods done in reference laboratory,
Burkina Faso, 2014
Tests at the site

Tests at the reference laboratory
TPPA
Negative

Positive

Total

T-RDT (clinical staff)
 Negative

141

6

147

 Positive

0

95

95

T-line DPP (laboratory technician)
 Negative

138

5

143

 Positive

3

96

99

 

RPR

 

Non-reactive

Reactive

Total

Titre <8

Titre ≥8

Qualitative RPR* (laboratory technician)
 Non-reactive

6

23

0

29

 Reactive

0

34

32

66

NT-line DPP (laboratory technician)
 Negative

140

48

7

195

 Positive

0

6

41

47

 

TPPA/RPR

 

TPPA and/or
RPR negative

TPPA and RPR positive
Titre <8

Titre ≥8

Total

T-RDT (clinical staff)
 Negative

145

2

0

147

 Positive

6

41

48

95

37

7

195

6

41

47

T-line+NT-line DPP (laboratory technician)
 T-line and/or NT-line
negative

151

 T-line and NT-line positive 0

*Tested only if T-RDT positive.
DPP, Dual Path Platform; NT, non-treponemal; RPR, rapid plasma reagin; T,
treponemal; TPPA, Treponema pallidum passive particle agglutination; T-RDT,
treponemal antibodies rapid diagnostic test.

Among 95 T-RDT-positive patients, the kappa agreement of
qualitative RPR between the clinic’s laboratory and the reference laboratory was 0.76. All discrepancies (n=23) were false
negatives at the clinic’s laboratory with a RPR titre <8 (13 with
titre=1).
DPP testing conducted by the laboratory technician on whole
blood did not significantly reduce the number of pregnant
women who would have been overtreated (incorrectly diagnosed) compared with T-RDT testing alone (0.0% vs 2.5%,
6/242; p=0.218) (table 1).
Among presumptive active syphilis patients, DPP testing
showed a higher proportion of pregnant women who would
have been untreated (incorrectly undiagnosed) compared with
T-RDT testing alone (48.4%, 44/91 vs 2.2%, 2/91; p<0.001)
(table 1). A total of 16% (7/91) of presumptive active syphilis
with RPR high titres ≥8 would not have been treated if they had
only been screened with DPP.
T-RDT and qualitative RPR tests conducted at the clinical site
resulted in 10% of cases undiagnosed overall but missed no cases
among women with a RPR titre ≥8 (table 1).

Discussion

This is the first evaluation of a DPP syphilis screening assay in
pregnant women in a sub-Saharan African setting where venereal and non-venereal treponematoses coexist. Though results
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did not show increased accuracy for diagnosing syphilis, they
are nevertheless noteworthy; in the study area, we found that
switching to a DPP-based screening algorithm would not reduce
overtreatment of syphilis but would underdiagnose women who
may be in need of treatment. The test’s sensitivity was also lower
than previous studies of behavioural high-risk groups or symptomatic patients.3–5 Despite DPP’s overall usability among clinical and laboratory staff, weakly positive NT results remained
more challenging for clinical staff to interpret.
Nearly 40% of this cohort was found to be both T and NT
antibody positive, confirming the presence of non-venereal
treponematoses (such as bejel or yaws) in the study area.6 Indeed,
previous estimates in Oudalan province showed 7% of children
5–14 years of age with early stage bejel lesions, with another
41% of adults showing serological evidence of treponemal infection.7 Several of Burkina Faso’s neighbouring countries also have
endemic yaws.7 8 However, we did not expect such high proportion of young women with high level RPR titres, suggesting
either incompletely treated or untreated bejel during childhood
or current asymptomatic active syphilis infection. Exploring
baseline T/NT antibody seroprevalence in any population will
remain important to identify the most efficient strategy to screen
and treat treponemal diseases in such complex settings. There
is a need to determine the level of endemicity of non-venereal
treponematoses in the region by testing children and non-pregnant adults. There is an additional need to potentially control
the disease through the use of mass treatment with single-dose
oral azithromycin.9 Finally, increasing the specificity of serological syphilis screening among pregnant women may lead to
medication being prioritised for those who most need it, particularly in countries affected by increasingly common shortages of
benzathine penicillin.
Ultimately, innovative disease screening tools should not
replace established methods until their added value is confirmed
in context-specific evaluations. In the study setting in Burkina
Faso, despite excellent assay performance in detecting T antibodies, DPP showed low sensitivity for NT detection. The lower
sensitivity was also observed at higher RPR titres, increasing
the risk of congenital syphilis.10 Previously, the test performed
well in people diagnosed with clinical syphilis or those at risk
of STIs, especially when patients’ RPR titres were high (≥8),3–5
suggesting that test performance may vary with cohort composition and that, in this context, a unique T-RDT remains the most
accurate and cost-effective choice (<€1 per test) for pregnant
women. More expensive DPP testing (€2–3 per test) should be
re-evaluated in other environments and populations to establish
whether, in those contexts, combined T/NT antibody detection
will significantly improve the prevention of congenital syphilis
transmission, benzathine penicillin use or overall patient care.
Handling editor Catherine A Ison
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