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Abstract: A prospective study was conducted in Khartoum, Omdurman and Khartoum North, Sudan.

Blood samples from one hundred (100) pregnant women attending different hospitals in Khartoum State,
were taken for the purpose of diagnosis of syphilis. The stages of pregnancy varied. Screening for syphilis

was performed on the hundred blood samples using three serological techniques; namely, Rapid Plasma
Reagin (RPR) test, Rapid Syphilis Test (RST) and Treponema Pallidum Haemagglutination (TPHA) test,

according to the principle of antigen-antibody reactions. The results obtained were statistically analyzed.
The specific treponemal antibody was detected in 9% pregnant women using TPHA test. However, the

antibody was detected among 9% pregnant women using RPR and 8% using RST. When chi-square test
was used to analyze the data obtained, RPR was shown to be the most sensitive test and RST was the

most specific method in the diagnosis of syphilis. Out of the total hundred pregnant women tested, 4%
were in the first trimester, 41% were in the second trimester and 55% were in the third trimester. The

highest percentage of positive results (15%) was obtained among the age group 33-38 years. The results
obtained showed no significant differences between different age groups examined (P>0.05). The study

showed that syphilis significantly (P<0.05) increased the risk of abortion and genital ulcer was found to
be a pathognomic lesion for syphilis and a significant marker (P<0.05) for positive results of serological

tests for syphilis.
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INTRODUCTION

Syphilis is a sexually transmitted disease, caused
by the spirochaete Treponema pallidum (T. pallidum).

The spirochaete is transmitted mainly by sexual
intercourse (venereal syphilis) including genital, oral

and/or anal contact, with or without penetration.
However, the disease can also be transmitted in vtiro

(via the placenta), via blood transfusion or by
accidental inoculation from infectious material. Since

syphilis is almost always transmitted by sexual
intercourses, it is thus classified as one of the sexually

transmitted diseases (STDs) . [4 ,6 ,7]

Syphilis is found worldwide and an estimated 12

million  cases  of  syphilis  occurred worldwide in
1999 . In United States, syphilis is the third most[15]

common sexually transmitted disease . In contrast to[13 ,15]

a decline in the rates observed in Western Europe, the

1990s witnessed an alarming increase in syphilis
infections in the newly independent states of the former

Soviet Union .[15]

Recent studies of pregnant women in Africa have

revealed rates of 17.4% in Cameroon, 8.4% in South

Africa, 6.7% in Central African Republic and 2.5% in
Burkina Faso (WHO, 1999). In 1997, studies amongst

pregnant women in the North and North Eastern
regions  of  Africa  showed  syphilis  infection rates

of  3.1%  in  Djibouti,  3%  in  Morocco  and 2.4%
in Sudan . [15]

Although many previous studies of syphilis were
done in Sudan, most of these studies handled the

disease as only one of the sexually transmitted diseases
(personal communications). To our knowledge, no

specific study was done concerning syphilis among
pregnant women. Therefore, it is of importance to try

to run such kind of study among pregnant women at
different stages of pregnancy and at different ages.

Because primary syphilis my be asymptomatic, the
disease may pass unnoticed , Moreover, there is a[1 ,2]

risk of disease transmission from mother to her unborn
child. These prime factors necessitate routine screening

of syphilis among pregnant women . Therefore, the[2 ,3]

main objective of this study was to determine the

scroprevalence of syphilis amongst pregnant women
attending different antenatal clinics in the Tri-capital

Khartoum, Sudan. This was accomplished through
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comparisons between the performance of the Rapid

Plasma Reagin Test (RPR, Non-treponemal test) and
the Reagin Screening Test (RST, Treponemal Test) in

the diagnosis of syphilis amongst pregnant women.
Furthermore, the possible relationship between syphilis,

abortion and genital ulcer was investigated.

MATERIALS AND METHODS

Time and Location of Study: The study was
conducted from March to May, 2005 as a hospital-

based study in antenatal clinics in Khartoum,
Omdurman and Khartoum North hospitals, Sudan.

Study Subjects: Apparently healthy pregnant women,

attending the antenatal clinics in the three hospitals
(Omdurman Maternity Hospital, Khartoum Teaching

Hospital, and Khartoum North Teaching Hospital) were
considered eligible to be enrolled in this study. A total

of 100 pregnant women were recruited from the three
teaching hospitals, irrespective of age, ethnic group and

gestational period. Before questionnaires were
administered to any eligible women, the latter was

provided with a consent form to sign or thumbprint
after the study was explained to them in detail.

Data Collection: After explaining the purpose of the

study, data were collected from each subject by
interviewing questionnaire. The data included the

demographic information (age and residence), history
of previous abortion and genital ulcer.

Specimen Collection and Preparation: Using sterile

disposable syringes, about 5 ml of blood were drawn
from the anticubital vein under aseptic conditions. The

blood samples were collected in sterile containers
without any additives, and left to clot at room

temperature. Each blood sample was, then, centrifuged
at 1500 rpm for 5 minutes, and each serum was

separated in another sterile plain container. Samples
were labeled by giving laboratory numbers. Serum

samples were kept frozen at -20ºC without addition of
preservatives,  until  the  time  of  analysis  (no more

than 3 months).

Laboratory Examination: All the specimens were
tested for syphilis using two screening serological tests,

namely, Rapid Plasma Reagin Test (RPR) and Rapid
Syphilis Test (RST). Reactive specimens with one or

both of the screening tests, were further assayed with
Treponema Pallidum Hemagglutination test (TPHA) as

a confirmatory test.

Rapid Plasma Reagin Test (RPR): Samples and
reagents were brought to room temperature before use.

When commencing the assay, all the specimens and

controls were carefully recorded on the spread sheet

with the kit . Briefly, 50 ìl of each serum sample(12)

were added to individual circles of the card. The RPR

carbon vial was, gently, resuspended. To each circle,
50 ìl of the reactive RPR carbon were added near the

sample drop under test. Negative and positive controls
were treated similar to test and were included in every

batch of the 8 samples. Sterile stirrer was used to mix
the components covering all the surface of the circle.

The card was, then, rotated in a mechanical rotator at
100 rpm for 8 minutes. A comparison was made

between the test and control sera.
The sample was considered positive if it showed

slight to marked visible aggregates of carbon particles,
while considered negative when it did not show any

visible aggregates.

Rapid Syphilis Test (RST): For test strips, the
following technique was performed according to Reeves

et al., . Before proceeding with the assay, all samples[12]

and reagents were brought to room temperature.

Briefly, 500 ìl of serum were transferred to a sterile
glass tube. The test strip was removed from the foil

pouch and put vertically inside the tube. After 10
minutes the test was read. Controls were included in

the strip. The sample was considered positive if it
showed two red lines in the test strip, and negative if

it showed one red line, similar to the control.

Treponema Pallidum H eamagglutination Test
(TPHA): This assay was performed according to Jaffe

et al.,  with some modifications. Briefly, chicken[5]

erythrocytes sensitized (absorbed) with soluble T.

pallidum  antigens (Nichols strain) were agglutinated in
the presence of specific antibodies. The results could

be obtained within one hour. 
All samples and reagents were brought to room

temperature before use. One well per sample was used
including the positive and negative controls in each

batch of test. The components of the control (reagents
3 and 4) were reconstituted with 500 ìl distilled water.

In a sterile tube, 1/40 dilution of the serum samples
and the controls in the diluent were prepared. Fifty ìl

of the diluted sample and control sera were transferred
into the respective wells of the microtiter plate. To

ensure the erythrocyte suspension (reagent 1) was
homogenous,  the container was shaked gently, and

then 50 ìl were added to each well, making a final
dilution of 1/80.

The components were mixed by repeated gentle
tappings of the microtiter plate edges. The plate was,

then, left to stand for one hour at room temperature in
a room free from vibrations. Results were recorded,

immediately, after incubation.
A sample was considered positive when uniform

mat of erythrocytes were observed covering the entire
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base of the well. However, weakly positive samples

were obtained when slightly turbid mat with a small
erythrocytes deposit was observed in the base of the

well. Negative reaction was a compact button of
erythrocytes in the base of the well .[5]

Statistical Analysis: Processing and analysis of data

were carried out by means of the statistical package for
the social sciences (SPSS-PC version 10.0, computer

software). Chi-square test was used to assess the
difference between the various groups. Statistical

significance was taken as P<0.05.

RESULTS AND DISCUSSIONS

Distribution of the Population According to Age and
Residence: The majonty of the population under study

were from Omdurman (56%), followed by Khartoum
North (25%) and Khartoum (19%) (data not shown).

The results displayed in Figure 1 revealed that most of
the pregnant women examined (39%) were in the age

groups of 21-26 years, with a mean age of 26.4 years
and a range of 15-44 years.

Distribution of the Population According to

Gestational Period: Figure 2 demonstrates that out of
the hundred pregnant women examined, only 4% of

them were in their first trimester, while 41% and 55%
were in their second and third trimester, respectively.

Results of the Different Serological Tests: Out of the

100 serum samples tested for syphilis by the three
serological tests, 12% were positive using RPR and 9%

using both RST and TPHA tests (Figure 3).

Distribution of Syphilis Among Different Age
Group: the results exhibited in table 1 showed that the

highest Number of positive cases (15%) was among the
age group 33-38 years using the 3 different serological

methods. No significant difference (P>0.05) was
observed among the different age groups examined.

Effect of Previous History of Abortion: Among the

different pregnant women examined, 31% showed
history of previous abortion, while 69% of them were

of no previous abortion (Table 2). This could be a
possible  indication  that  contraction of syphilis was

a major risk factor (P<0.05) for abortion among
pregnant women.

Previous Occurrence of Genital Ulcers: Table 3

illustrates that out of the 100 pregnant women
examines, 8 of them (8%) showed history of genital

ulcers, and 5 of them were found to be positive (63%).
Previous  occurrence  of  genital ulcer was shown to

be  a  major  pathognomic  lesion  for syphilis and a

Fig. 1: Distribution of the population according to the
age group (n = 100)

Fig. 2: Distribution of the population according to the
gestational period (n = 100)

Fig. 3: Percentage of positive cases by the different

serological techniques (n = 100)
significant (P<0.05) marker for positive results of

serological tests for syphilis.

Comparison between RPR and RST: The results
manifested in table 4 revealed that RPR was shown to

be more sensitive (100%) compared to RST (88%)
(P<0.05). However, RST showed fairly high specificity

(99%) in comparison to RPR (96.8%).

Discussion: The prevalence of syphilis obtained in this
study among pregnant women in Sudan (9%) was,

relatively, high in comparison to the previous reports
by the WHO  (1.6%) and by West et al.,  (3%).(15) (14)

However, this prevalence was considered fairly low in
comparison to the results reported by Nakashima and

Rolfs  who found that the prevalence of primary and(10)
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Table 1: Distributionof syphilis among different age groups 

Age group Total Number of Percent %

Number positive result

15 – 20 years  12 1 8%

21 – 26 years 39 3 7.8%

27 – 32 years 33 3 9%

33 – 38 years 13 2 15%

39 – 44 years 3 0 0

Total 100 9

(P>0.05)

Table 2: Related risk factor (previous history of abortion)

Subject Positive result Negative result Total

for syphilis for syphilis

With history of abortion 5 26 31

No history of abortion 4 65 69

Total 9 91 100

(P<0.05)

Table 3: Relation between tests results and previous occurrence of

genital ulcer

Subject Positive result Negative result Total

for syphilis for syphilis

With Genital ulcer 5 3 8

Without Genital ulcer 4 88 92

Total 9 91

100(P<0.05)

Table  4: Comparison between performance of RPR and RST

Serologic Test Sensitivity Specificity

RPR 100% 96.8%

RST 88% 99%

RST: Rapid Syphilis Test

RPR: Rapid Plasma Reagin

secondary syphilis in USA had increased to 34% from
1981 to 1989 as its highest level since 1949.

The findings of this study exhibited no significant
relationship (P>0.05) between the age of the patient

and susceptibility to the disease. These findings were
in agreement with some previous reports. Although

there was no significant (P>0.05) relationship, Brillman
et al.,  stated that most new cases of syphilis occurred(1)

in both men and women of age 15-39 years, with the
highest infection rates in persons of age 20-29 years.

However, the results of this study which was done only
in pregnant women were not in conformance with the

CDC  studies, which reported some significant(2)

(P<0.05) relationship between the age group and the

occurrence of disease.
By employing the three serological techniques in

this study, significant difference (P<0.05) was observed
by the confirmatory test TPHA in comparison to the

screening tests RPR and RST. However, there were
three  RPR  positive cases not confirmed by

TPHA.This might, possibly, be due to the fact that
RPR was not a specific test (table 4), or the disease

was in its primary stage. 
The results displayed in table 4 revealed that RPR

was highly sensitive (100%) compared to RST (88%),
However, it was rather less specific (96.8%) in

comparison to RST (99%). These findings agreed with
the possible expected results, since RPR test is,

routinely, used for detection of nonspecific

(heterophile) antibodies which can be detected in
conditions other than syphilis (e.g. pregnancy) .[7]

However, RST, is regularly used to detect specific
antibodies against the spirochetal antigens .[6 ,7 ,14]

Considering the possible effect of syphilis on the
outcome of pregnancy, the disease was shown to be a

significant (P<0.05) risk factor for habitual abortion
(table 2). These findings were in accordance with some

previous reports. Linderstrand et al.,  in Sweden[8]

conducted a comparative study to elucidate whether

recent syphilis infection was, significantly, more
prevalent among women with mid-trimester miscarriage

than among antenatal care attendants in mid-trimester
pregnancy, using RPR, VDRL and TPHA test. These

investigators found that 32.5% of 114 women attending
antenatal clinics with clinical signs of mid-trimester

miscarriage, had syphilis. Significant titers of IgM
antibodies  tended  to be more prevalent among

women with miscarriage (7%) than among women
attending antenatal care (4.5%), though the difference

merely approached statistical significance. These
previous findings were in agreement with our current

results, since it suggested a potential association
between syphilis  seropositivity  and  mid-trimester

miscarriage (P<0.05).
Mahdi and Alhamadani  in a case-control study in[9]

Basra, Iraq, investigated sexually transmitted diseases
(STDs) as a risk factor for habitual abortion. They

found no single positive case of syphilis using both
VDRL and TPHA tests and concluded that there was

no association between the occurrence of STDs and
habitual abortion. Our results (table 2) were not in

conformance with the above studies, possibly, due to
either some unknown variable factors (e.g. some

genetic and/or environmental factors), or unforeseen
technical flaws between the two studies.

The past history of genital ulcers in pregnant
women was found to be significant (P<0.05) with

positive cases of syphilis (table 3). These finding were
in agreement with those reported by Ndinya-Achola et

al.,  in Nairobi, Kenya. Out of 168 patients surveyed[11]

for Genital Ulcers Disease (GUD), 24% were found

seropositive for syphilis, 12% with chancroids or
herpes,  and  64%  without genital ulcers (P<0.01,

GUD vs no GUD).
The results shown in table 4 were similar to those

reported by West et al., , who investigated 1325[14]

women at reproductive age from rural communities in

Gambia. These researchers found that RPR test was
77% sensitive and 94% specific, while RST exhibited

75% sensitivity ad 95% specificity. This study
demonstrated that RPR test was more sensitive (100%)

compared to RST (88%), while the latter was more
specific (99%) than the former test (table 4).

In conclusion, the results of this study strongly
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identified the importance of performing screening

serological tests for syphilis during pregnancy for better
protection, for prevention of possible congenital

transmission and for avoiding probable habitual
abortions. Evidently, further studies using more

confirmatory tests, with large samples size, are needed
for proper diagnosis, treatment and management of

syphilis among young reproductive women
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