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Abstract: Introduction: Chlamydia trachomatis is a bacteria responsible of the most prevalent sexually transmitted disease
worldwide, causing severe tubal damage responsible of ectopic pregnancy. This study was conducted to determine the
incidence of chlamydia in women with ectopic pregnancy ruptured in a reference hospital of capital town of Madagascar.
Patients and methods: This is a transversal and descriptive study of screening for Chlamydia trachomatis 1gG cases among
ectopic pregnancy seen at the University Hospital of Obstetrics Gynecology Befelatanana (CHUGOB) from 01 February to 30
May 2015. Results: During the study period, we recorded 41 cases with a overall rate of ectopic pregnancy of 2.04% when
reported to the total number of deliveries. (n: 2347) The average age of patients was 30.50 years with predominance in
primiparous (66%). More than half of the patients had at least one risk factor and 90% had a history of abortion induced and
spontaneous miscarriage. The frequency of positive Chlamydia trachomatis 1gG is 20.83% (n: 10) among which 7 presented
pathological fallopian tube. Conclusion: The best way to avoid complications is precocious screening, but the cost of the
screening tests remains an obstacle in developing countries like Madagascar.
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development of the fertilized egg outside the uterine cavity
and represents the first cause of death in the first trimester of
pregnancy. Moreover, EP significantly compromises later
fertility [2]. Interestingly, EP rate of women with Chlamydia
trachomatis infections is around 10%, compared with 1.4%
to 2% for women in the general population [3]. In
Madagascar, no relevant studies on the prevalence of
Chlamydia trachomatis infection in women have been
reported so far. The present study aims to evaluate the
incidence of Chlamydia trachomatis infection among women
with ectopic pregnancy and subsequently evaluate of the
correlations between Chlamydia serology and the
macroscopic aspect of the fallopian tubes.

1. Introduction

Chlamydia trachomatis is a bacterium responsible for
sexually transmitted infections (STIs) with almost 100
million new cases per year worldwide [1]. Chlamydia
trachomatis infection is often asymptomatic favoring the
delay of diagnosis, the transition to chronicity and so on to
complications. Moreover, it is a public health issue due to the
severity of sequestration: in tubal lesions which cause
irreversible sequelae (tubal hypofertility, or chronic pelvic
pain) and responsible for ectopic pregnancy (EP). The
ectopic pregnancy is defined as the implantation and
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2. Materials and Methods

This is a transversal descriptive and analytical study of
cases of ectopic pregnancy seen at the Befelatanana Obstetric
Gynecological University Hospital (BOGUH). Our study
covers a period of four months (01 February to 30 May
2015). It is represented by all women of childbearing age
admitted to BOGUH. We included all women of childbearing
age who had a ruptured, diagnosed and treated uterine
pregnancy at BOGUH. We excluded from the study patients
treated or operated on suspicion of ectopic pregnancy and
whose diagnosis was erroneous during surgery and ectopic
pregnancies treated medically. We used a simple exhaustive
type sampling method and the counting was made from a
pre-established fact sheet comprising several study
parameters: such as age, parity, provenance, mode of
admission, occupation, marital status, number of partners,
occupation, history but also clinical parameters such as
functional, physical and general signs. The data were
gathered from the interviewing of patients and the
consultation of their medical records after their oral consent
and the agreement signed by the patient. All women included
in the study were screened for Chlamydia trachomatis 1g G
(Immunoglobulin G) Enzyme Immunoassay MEDIFF®
France. According to the manufacturer's recommendations,
Chlamydia trachomatis 1g G index: > 1 and negative if
Chlamydia trachomatis 1g G index: < 0.99. The analysis of
the data was carried out with the software R. Measures were
taken for strict confidentiality during the preparation of the
files.

3. Results

During the period 1 February to 31 May 2015, we
collected 48 cases of EP out of 2347 deliveries achieving a

frequency of 2.04%. EP accounted for 6.20% of indications
for surgical procedures (gynecological and obstetric) at
BOGUH during this period, 48 cases among 773 procedures.
It accounted for 20.08% of gynecological procedures. We
excluded two cases of medically treated EP and three patients
suspected of having suspected EP but whose diagnosis was
incorrect during surgery (two pyosalpinx and one ovarian
cyst rupture). The average age of our patients was 30.50
years. The extreme ages were 19 years and 40 years. The
mean gravidity was 3.27. We found an average parity of 1.7.
Primipares were the most affected with a rate of 33.33% (16
cases) followed by paucipares which were 31.25% of the
cases. Married women and couples in concubinage accounted
for 47.92% of the cases, while singles constituted only
4.17%. Only 12.5% of our patients had a university degree
and 35.52% had a housekeeping profession. We had 32
patients, or 66.66%, with at least one risk factor for EP
compared with 16 patients is 33.33% without a risk factor.
Induced abortion and spontaneous miscarriage accounted for
97.90% of cases. Fifty percent had more than two sexual
partners.

In the clinical aspect of the patients during admission, it is
dominated to 97.92% by induced pelvic pain, with positive
Douglas puncture in 72.91% of cases. Pelvic ultrasound finds
in 72.92% of cases in empty uterus and a latero-uterine mass.
The serology for anti-IgG antibodies Chlamydia trachomatis
is positive in 20.83% (n=10 patients). During surgery,
ampullar localization predominated with 70.83% of cases and
the aspect of the contralateral fallopian tube is healthy in
50% of cases, but the adhesion is the predominant lesion in
20.83%. There is no significant statistical correlation
between the appearance of the contralateral fallopian tube
and the results of the serology (p= 0.155) (Table 1) but also
the aspect of the contralateral fallopian tube and the number
of partners (p= 0.88) (Table 2).

Table 1. Distribution of patients according to the aspect of the contralateral fallopian tube and serology IgG Chlamydia trachomatis.

Serology Healthy fallopian tube Pathological fallopian tube P value
Effective Rate (%) Effective Rate (%)

Negative 21 87,50 17 70,83 0,155

Positive 3 12,50 7 29,17

Table 2. Distribution of patients according to the aspect of the contralateral fallopian tube and the number of partners.

Number of partners Healthy fallopian tube Pathological fallopian tube P value
Effective Rate (%) Effective Rate (%)

1 12 50 12 50 0.881

>2 9 37,50 10 41,67

>4 3 12,50 2 8,33

4. Discussion

In Madagascar, few studies have been reported on the
frequency of Chlamydia trachomatis infection, the majority
of studies have been carried out among sex workers with a
rate of 12% to 17% in the province of Antananarivo [4 ] [5].
The present study is the first in estimating the prevalence of
Chlamydia trachomatis in women with ruptured ectopic
pregnancy. The frequency of EP in our hospital remains more

or less stable at about 2% [6]. This frequency is similar to
that of some African countries like Ville, Gabon (2.30%) but
low compared to those found in Ouagadougou, Burkina Faso
(3.50%) and those of the Monastir University Hospital in
Tunisia (5.10%). Genital infection Chlamydia trachomatis is
a common condition, affecting mainly young subjects,
between 15 and 25 years old. It is mostly asymptomatic and
can be screened in populations at risk [1]. Chlamydia
trachomatis is a common pathogen of pelvic inflammatory
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disease (PID), and is isolated in the upper genital tract of
about one-quarter of the PID patients. Among untreated
Chlamydia trachomatis positive women, studies have
reported that 2.0% to 4.5% developed clinical PID in about
14 days [7]. In a prospective study of 1170 women from five
American sites, 19% of people with Chlamydia trachomatis
diagnosed with PCR developed clinical PID within three
years [8]. The World Health Organization estimates that 92
million new cases of Chlamydia trachomatis occur every
year in the world. An estimated 3-4 million new cases occur
each year in the United States, 5 million in Western Europe,
and 16 million in sub-Saharan Africa [9] [10] [11]. The
prevalence of Chlamydia trachomatis infection in women is
15% to 20% in high-risk populations and 3% to 7% in the
general population and 9.5% in students [12] [13].

In a study carried out by Oakeshott et al. found an overall
infection rate of Chlamydia trachomatis of 2.5% in more
than 1,000 pregnant women tested and 7.9% in the
population aged 18-24 years [14]. The incidence of upper
genital infections was 1.3% in the detected-treated group and
1.9% in the control group. Among women with a positive
Chlamydia trachomatis test, 9.7% of the women in the
control group had IGH compared with only 1.6% in the
treated group (p = 0.07), which is in favor of screening.
Immunofluorescence studies in Brazil show a higher
prevalence of 56.4% IgG Chlamydia trachomatis antibodies
in women with hypofertility following a history of chronic
salpingitis, tubal sterility, or uterine pregnancy [15] [16].
These same rates were found by the same technique in a
study carried out in Franceville (Gabon). IgG antibodies
were detected in 84% of women in the symptomatic group,
and 53% and 39%, respectively, of women in two control
groups (P <0.0001). Similarly, IgA antibodies were detected
in 62% of women in the symptomatic group and 31% and
29%, respectively, of women in two control groups (P <0.01)
[17]. Another study also found higher prevalence of
Chlamydia trachomatis antibodies of 84% in women with
ectopic pregnancy with macroscopic tubal abnormalities,
compared with women giving birth to full-term infants [18].
In our study, antibodies against Ig G Chlamydia trachomatis
were 20.83% in women with ectopic pregnancy. However,
several studies have shown that there is no good evidence for
the risk of ectopic pregnancy after infection with Chlamydia
trachomatis [3].

Comparing the pregnancy rate in adolescents with and
without Chlamydia infection, Wallace et al. reported no
significant difference in subsequent pregnancies [19]. In
vietham a case control study that investigated the
seroprevalence and molecular evidence of Chlamydia
trachomatis in ectopic pregnancies (EP) and uneventful
control pregnancies. Where as presence of C. trachomatis
IgG was strongly associated with EP [adjusted odds ratio
(OR) 5-41, 95% confidence interval (CI) 2-58-11-32], its
DNA remained undetected in all tubal lesions [20]. Actually,
risk factors for STIs with Chlamydia trachomatis are well
identified such as age less than 25 years, occasional sexual
partner, more than 2 partners in the year, same-sex partners,

absence of diploma, sexual intercourse with one age and
history of STI [1]. In our study, more than half of the patients
had at least one risk factor.

The immune response to Chlamydia trachomatis infection
plays an important role in the pathogenesis of infection. Deep
infections such as salpingitis, infertility, ectopic pregnancy,
venereal lymphogranuloma, and arthritis are accompanied by
an increase in antibodies that can be used in diagnosis. There
is a correlation between antibody titers and the severity of
tubal inflammation, but a high level of antibodies may persist
for several years even after antibiotic therapy [21] [22] [23].
Serology is more involved in the spread of infection than in
the diagnosis of infection [24]. It is unnecessary to follow the
kinetics of the IgG because, given the evolution of the
disease and the numerous recontaminations, it is impossible
to demonstrate a seroconversion or a significant increase of
antibodies.

If the presence of antibodies is not synonymous with
complicated infection, their absence excludes it. A high level
of IgG is significant from past or ongoing infection. Given
the persistence of antibodies, it is impossible to distinguish a
past infection cured from persistent infection one. After
treatment, the antibodies persist at a high level for several
months and the serology does not allow monitoring the
evolution of the disease, so it is not used to check antibody
titer after treatment. Its management is limited to the
following indications in men and women: suspicion of PID,
suspicion of venereal lymphogranulomatosis (genital
ulceration, proctitis), a balance of hypofertility of the couple
and diagnosis of reactive arthritis or Fiessinger-Leroy-Reiter
syndrom. The risk of developing tubal infertility after a PID
with Chlamydia trachomatis is between 10 and 20%. [25]
This rate is doubled or even tripled in those who had more
than three infections with Chlamydia trachomatis [26]. It’s
clear that factors related to the virulence of the infecting
strain and host factors have an impact on the severity of the
disease [27]. There are currently no biological markers
predictive of severity and the main obstacle is the absence of
technique enable to detect the antecedents in the fallopian
tube. The search for Chamydia trachomatis-specific anti-
Chsp60 antibodies has been proposed as a marker of
persistent infection [28]. Studies have shown a significant
correlation between the presence of anti-Chsp60 antibodies
and pelvic infection or tubal obstruction [29]. Elisa tests
using these Chsp60 as antigens have been developed with
poor specificity [30]. Markers for differentiating a low
infection from a high infection were identified by western
blot with a sensitivity of 80% and a specificity of 89%. This
work presents an interesting basis for the development of a
serodiagnostic test specific to a high infection [31]. Given the
severity of the complications of Chlamydia trachomatis
infection, screening recommendations in asymptomatic
individuals is adopted in several countries [32]. This study is
certainly a first in Madagascar; it is limited by the lack of
financial means that do not allow the use of molecular
techniques in the diagnosis and our inability to conduct a
case control study like other countries.
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Conclusion

The incidence of Chlamydia trachomatis infection among
women with ectopic pregnancy in BOGUH remains quite
low compared to data from other countries. We did not find
a significant statistical correlation between the appearance
of the contralateral fallopian tube and the results of the
serology.

We suggest an extensive study in the general population
associated with serological and molecular techniques will

confirm these traits.

These studies will help target

populations at risk to facilitate screening which is the best
way to avoid complications.
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