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Abstract 
Syphilis in a pregnant woman keeps threatening the life of both the woman 
and her fetus at any time of pregnancy. While the control of this disease 
seemed to be effective around the 2000s in developed countries, its prevalence 
in pregnant women has risen all over the world especially in countries with 
limited resources. Although syphilis control in pregnant women would be 
part of the health policy of almost all the countries of sub-Saharan Africa, this 
opportunity is unfortunately not capitalized to the maximum by pregnant 
women who, for the most part, do attend health facilities only during the last 
trimesters of pregnancy. The purpose of this case study is to evaluate effective 
methods in screening pregnant women for syphilis in the absence of an 
equipped laboratory, which is the situation in many low income countries. 
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1. Introduction 

Syphilis is a sexually transmitted disease caused by bacteria “Treponema palli-
dum”. It can progress to systemic disease at any time if left untreated [1]. This 
disease has disastrous effects when it occurs during pregnancy; leading to several 
complications for both the woman and the fetus. Among the main complications 
of congenital infection we can cite abortions, prematurity, stillborn, perinatal 
death, low birth weight, congenital anomalies, active syphilis in the newborn or 
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the sequelae to long term [2] [3]. 
Although it is one of the easily preventable sexually transmitted diseases and 

the treatment of which is widely known, its prevalence in pregnant women has 
increased markedly in developing countries in recent decades [1] [3]. 

In 2013, WHO reported 1.9 million pregnant women infected with syphilis 
worldwide with 66.5% of adverse fetal outcomes if no treatment [3]. In some 
parts of the world, the seroprevalence of syphilis among pregnant women was 
estimated in 2019 at 4.4% [4]. 

In sub-Saharan Africa, the prevalence of syphilis among pregnant women is 
estimated at 2.7%, accounting for nearly one million at risk pregnancies each 
year [5]. 

In DR Congo, in the report of the National AIDS Control Program (PNLS) of 
2017 [6], the overall prevalence of syphilis was 2.12% among pregnant women 
attending the prenatal consultation, with rate variations depending on the prov-
ince. This shows the potential risk within the general population with the need 
for a good health system organizing early management of syphilis in pregnant 
women in order to prevent its complications. 

The control of syphilis is facilitated by the availability of inexpensive and sen-
sitive diagnostic tests, and of effective and affordable treatment. This is one of 
the effective measures that healthcare workers can use to reduce syphilis in 
pregnant women and their impact on pregnancy and the morbidity and mortal-
ity associated with congenital syphilis [7]. Yet, doubts are still expressed about 
the effectiveness of the currently using syphilis tests [8]. 

This is what motivated us to present this case study on the efficacy of screen-
ing test for syphilis from the experience of a pregnant woman followed in the 
gynecological-obstetrics department at Heal Africa Hospital, Goma city in DR 
Congo. 

2. Case Presentation  

A 30-year-old woman, married and mother of one child. She consulted on April 
13, 2020 complaining about genital bleeding after 3-month amenorrhea. She 
stated to have nausea, anorexia, dyspareunia and mictalgia as well. 

In the background, gestation 3, parity 1, abortion 1. Date of last period: Janu-
ary 11, 2020. She had an abortion of the 2nd pregnancy at five months 4 months 
ago and the cause was not reported to her. No previous Antenatal Care (ANC) 
since beginning of amenorrhea. Her husband and her child have no complain. 

Physical examination of other systems was normal. But gynecological exami-
nation noted the presence of blood on the vaginal wall and on the exocervix. The 
cervix is long, closed, median, with tenderness.  

The pelvic ultrasound concluded in a 6-week mono ovular intrauterine preg-
nancy, with decidual hematoma. This did not correlate with the gestational age 
(according to last period date). 

Laboratory test result: blood group and rhesus: Brh+; urinary sediment: 15 
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white cells/field (reference range: under 10 white cells/field), 90 epithelial 
cells/field; hemoglobin: 13.1 g/dl (reference range: 12 - 16 g/dl), hematocrit: 40% 
(reference range: 36% - 48%), C-reactive protein (CRP) positive, Venereal Dis-
ease Research Laboratory (VDRL)/Syphilis test and Treponema Hemagglutina-
tion (TPHA) test results were positive. HbsAg, Toxoplasmosis, Rubella, Malaria 
tests were negative. 

We concluded to an active syphilis complicated by a threatened abortion, and 
the treatment started with intramuscular benzanthine penicillin 2.4 million in-
ternational units. We asked the patient to remain in a close monitoring of the 
pregnancy in the maternity ward, physical rest, and 180 mg of spasfon in 500 ml 
of physiological saline in IV line for 6 hours. Seven days later a second dose of 
bezantine penicillin and the follow-up of her spouse were done. 

On April 18, 2020, the patient had no complain. We appreciated the good 
clinical outcome and decided patient to be discharged. And an appointment was 
set 7 days later for a check-up and follow-up of the pregnancy. 

On May 2, 2020, the patient returned for a check-up. The obstetric ultrasound 
examination revealed a stopped pregnancy of 9 weeks.  

We prepared the family for this bad news and the next step, was to evacuate 
uterine content one day later. She started with sublingual misoprostol 600 mi-
crograms; this dose was repeated 6 hours later, which allowed to evacuate the 
dead embryo successfully. Figure 1 shows the results of ultrasonic examination. 
 

  
(a)                                         (b) 

 
(c) 

Figure 1. Results of ultrasonic examination. (a) Obstetrical ultrasound: amniotic sac on 
April 13, 2020; (b) Obstetrical ultrasound: a uni embryonic intrauterine pregnancy on 
April 18, 2020; (c) Pelvic ultrasound: intrauterine membrane retention on May 4, 2020 
(two days after abortion). 
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3. Discussion 

A patient is considered to have syphilis when one or more tests are positive. 
These tests are: Treponema Hemagglutination (TPHA), Enzyme Immunoassay 
(EIA), Venereal Disease Research Laboratory (VDRL), Rapid Plasma Reagin 
(RPR), Enzyme Linked Immunosorbent Assay (ELISA) and Rapid Immunoch-
romatographic test (RICT) [5], with or without the presence of symptoms and 
clinical signs due to this disease [8]. 

3.1. Clinical Features and Developmental Stages of the Disease 

Syphilis is transmitted through direct person-to-person contact with an open 
syphilitic wound and through vaginal, anal or oral sex. The external genitalia, 
vagina, rectum or anus, and the lips and inside of the mouth are the main organs 
where syphilitic lesions usually occur. Additionally, syphilis can be transmitted 
vertically to the fetus from an infected pregnant woman during pregnancy or 
childbirth [9], and through blood transfusion [10]. 

In its course outside of treatment, the disease passes through different stages 
characterized by different symptoms and signs. These stages include primary, 
secondary, tertiary syphilis, early latent or late latent syphilis [11]. 

Adverse outcomes occur in 50% - 80% of pregnancies that survive beyond 12 
weeks in infected women [10] [12]. The likelihood of fetal damage occurs in 
women with active syphilis infection, especially when it is insufficiently or un-
treated, acquired during the last five years preceding pregnancy [9]. The risk of 
congenital transmission begins around 14 weeks gestation [13]. 

As observed in our case study, according to the same authors, 25% of women 
with active syphilis may present late abortions and stillbirths, 11% of cases of 
full-term neonatal death, 13% of cases of prematurity or low birth weight, and 
20% of the classic symptoms and clinical signs of congenital syphilis [9].  

3.2. Potential Opportunities to Control the Threat of Syphilis 

Despite screening and treatment methods that are widely known, available and 
affordable, syphilis remains among the pathologies constituting a major health 
challenge in pregnant women, particularly in sub-Saharan Africa [14]. Preventa-
ble congenital syphilis infections continue to occur because pregnant women, 
especially those who are poor or who live in rural areas without access to quality 
services, are often not screened according to national guidelines. Yet, early 
treatment is needed to minimize or eliminate mortality and morbidity from this 
disease [13].  

To achieve the goals of eliminating mother-to-child transmission of syphilis as 
well as HIV, the WHO has been advocating since 2014 for guidance on criteria 
and validation processes. According to this policy, countries must meet the pro-
grammatic objectives of systematic syphilis screening (target 95% of all pregnant 
women) and treatment (target 95% of women who test positive and put on 
treatment). Adverse perinatal outcomes caused by maternal syphilis infection 
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can be avoided with this health policy [12] [15]. 
According to the recommendation of the WHO, the first visit of ANC must 

take place within 12 weeks of the pregnancy and at least 4 visits are necessary at 
a specific interval for a pregnancy without medical particularities. This strategy 
would allow early diagnosis of pathologies in pregnant women including syphi-
lis, and the early initiation of treatment for positive cases [14]. But for this to be 
effective, serological screening should be done at the first ANC visit as recom-
mended, although few women observe this measurement. The ideal would be to 
carry out these serological tests twice during pregnancy: During the first trimes-
ter and early during the third, and this regardless of the prevalence of syphilis in 
the population [16]. 

3.3. Laboratory Examinations 

The diagnosis of syphilis is complicated due to the extreme difficulty in growing 
Treponema pallidum in vitro [17]. As a result, lab technicians have been forced 
to focus on other methods of diagnosing syphilis [18]. Serological testing for sy-
philis, with the detection of non-treponemal antibodies or antibodies to Trepo-
nema pallidum at all stages of infection, remains the mainstay of diagnosis. 
These tests detect IgM and IgG antibodies [19]. Non-treponemal tests (NTT) are 
widely used to monitor the status of infection, while treponemal tests (TT) are 
mainly used to confirm the presence of treponemal infection [17] [18]. 

3.3.1. Non-Treponemal Tests 
All non-treponemal tests detect both IgM and IgG antibodies, usually detectable 
as early as the 6th day after infection, with a sensitivity of around 75% [18]. 

According to Phang Romeo CC et al. [18] NTT offer high sensitivity, but not 
for the initial stage of primary syphilis or the late period of the disease (tertiary 
syphilis), hence the limitations of these types of serological tests requiring a good 
interpretation of these results. In a study by Negash M et al. [10] consisting in 
evaluating the sensitivity, specificity, positive predictive value and negative pre-
dictive value by comparing the different serological tests, for the RPR these val-
ues were respectively 100%, 80.8%, 76%, 2% and 100%. However, at the end of 
this study, following the possibility of finding a high rate of false positive results 
with the use of the RPR serological test, the authors concluded that the latter 
should not be used in isolation for diagnosis or for syphilis screening because 
these tests are not specific for Treponema pallidum [16]. Although cheaper and 
easier to use, it is better indicated for monitoring response to treatment for sy-
philis [8], because false positives result may occur [18]. This should limit the 
isolated use of non-treponemal tests [16]. 

3.3.2. Treponemal Tests 
The sensitivity and specificity of TT vary depending on the type of test as well as 
the stage of infection with syphilis. In addition, although the subspecies of Tre-
ponema pallidum is the most common species in developed countries where 
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these tests are generally made, there are other subspecies of Treponema pallidum 
which differ in their pathogenicity but are homologous in 95% by DNA-DNA 
hybridization and cannot be distinguished by these serological tests [18]. TT are 
more sensitive and specific than NTT. However, since antibodies continue to 
circulate for life after treatment, these tests cannot distinguish between an active 
infection and a previous infection [17]. 

Indeed, these tests detect either IgM or IgG antibodies, depending on the spe-
cific test kit. Most diagnostic laboratories use the TPHA, the “Treponema palli-
dum Particle Agglutination” (TPPA) and/or the “Fluorescent Treponemal An-
tibody Absorption” (FTA-ABS) test). Antibodies detected by these TT occur ear-
lier than those detected by the NTT and remain detectable for life, even after 
successful treatment. But sensitivity and specificity of TPHA and TPPA are not 
optimal for primary syphilis [8] [18]. 

3.4. Syphilis Diagnostic Algorithms  

Most patients infected with syphilis are either asymptomatic or with transient 
lesions, hence serological testing is often the preferred detection method. In or-
der to avoid errors in the interpretation of diagnostic test results as much as 
possible, the evidence is that, unlike what is observed in several regions of the 
world where screening for syphilis is made of only one type serological testing, 
advocacy should be carried out with a view to introducing the diagnostic con-
firmation test into medical practice during antenatal care [16]. 

According to Rac MW et al. [20] there are 2 diagnostic algorithms of which 
each doctor should be aware of the type available in the structure where he prac-
tices.  

First algorithm: The serological test consists of using one of the NTT such as 
the RPR or VDRL test. The positive result is then confirmed by use of a specific 
TT such as TPPA or TPHA or even FTA-ABS [11]. This is the traditional ap-
proach used for several years.  

Second algorithm: It’s just a reverse approach to the first one. In fact, over 
the past few years, due to the need for efficiency in mass screening as well as the 
need to respond to a large number of samples, many laboratories have changed 
their diagnostic approach and now proceed by use first a treponemal antibody 
test in which the blood sample is tested using the enzyme immunoassay (EIA) 
method. Positive samples are then tested with a quantitative NTT such as an 
RPR or VDRL test. If the test results do not match, a second TT test is used. 
TPPA is generally recommended as a confirmatory test. This is the algorithm 
currently approved and recommended by researchers [8]. 

On the other hand, according to Muhammad G et al. [18] in addition to two 
algorithms commonly used for the diagnosis of syphilis, a variant of the reverse 
sequence algorithm is recommended by the European Center for Disease Pre-
vention and Control (ECDC). According to this variant, a reactive treponemal 
screening test is followed by a second different TT, without using the NTT. Note 
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that these algorithms for the diagnosis of syphilis as detailed above are mainly 
used in regions and countries with a low prevalence of syphilis and good labora-
tory coverage, where we may not recognize the place and role of rapid tests in 
improving the diagnosis of syphilis [21]. 

However, in low- and middle-income countries, many health facilities that 
organize screening and treatment for syphilis during antenatal visits do not have 
the capacity to perform confirmatory diagnostic tests as required by these syphi-
lis diagnostic algorithms. These tests are laboratory dependent and require 
trained personnel, good storage of reagents in the refrigerator, and constant 
electricity to run the devices [16]. Additionally, patients may not return for lab 
results, and specimens and results may get lost, leading to treatment delay or 
failure [16] [17]. 

To overcome this challenge, currently new tests involving cloning of Trepo-
nema pallidum antigens and an immunochromatographic technique constitute 
an alternative to rapid treponemal tests to be performed at the point-of-care. 
This is the immunochromatographic syphilis test (ICS). It lasts around 20 mi-
nutes and is generally considered quite sensitive and specific. In addition, the 
test format does not require the use of special equipment such as fluorescence 
microscopes or microplate readers, making it an ideal site-of-care test. This test 
has the advantage of allowing women with a positive result to be treated on-site 
at the same visit, thus avoiding the requirements for return for follow-up and the 
potential side effects associated with delayed treatment [17]. It may be more 
convenient and efficient than traditional diagnostic algorithms in antenatal care 
settings where prompt treatment is essential [12]. This test meets the criteria set 
by the Special Program for Research and Training in Tropical Diseases of the 
WHO. According to him, the ideal characteristics of the tests to be used in the 
point-of-care are as follows: they are affordable, sensitive, specific, simple, rapid 
and robust; and can reasonably be used as an initial screening test for syphilis 
[17]. 

4. Conclusions  

The traditional diagnostic algorithm used in several regions, initially proceeding 
with non-treponemal serological tests has many limitations since these tests are 
false negative at the initial and late latent stages of the disease, which unfortu-
nately rules out the use of treponemal serological tests, which are considered 
more effective.  

Given the difficulties of access to laboratory equipment, trained personnel and 
difficult working conditions in countries with limited resources, the advocacy 
towards the use of ICS at point-of-care should be part of our duty in order to 
improve our service in such a setting. 
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