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Objective: To determine  the seroprevalence rates of immunoglobulin G (IgG) and
immunoglobulin M (IgM) to Chlamydia trachomatis in Saudi pregnant women.

Subjects and Methods: Using enzyme-linked immunosorbent assay (ELISA), a total of 1600
serum samples were tested for antibodies to Chlamydia trachomatis known to cause a variety of
clinical syndromes in women and newborn infants.

Results: Chlamydia trachomatis 1gG antibodies were detected in 8.7% and IgM antibodies were
found in 1.5% of different age groups.

Conclusion: Pregnant Saudi women have low prevalence rate of Chlamydia trachomatis 1gG
antibodies and lower prevalence for Chlamydia trachomatis IgM.
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INTRODUCTION

Chlamydia are small gram-negative eubacteria
that grow intracellular. There are four species
(Chlamydia  trachomatis, C. psittaci, C.
pneumonia and C. pecorum), the first three of
which have been associated with various human
diseases involving  particular  populations.
Chlamydia trachomatis is a common bacterial
cause of sexually transmitted disease worldwide
and is responsible for high levels of morbidity."?
In the United States, Chlamydia trachomatis is the
most common sexually transmitted pathogen, with
an estimated 4.5 million new cases reported each
year.>*

It is also the major cause of genitourinary
infection in developed countries.’> Chlamydia
trachomatis can cause infections of the cervix,
urethra and upper genital tract in women,
infections of the urethra and epididymis in men,
and the cause of conjunctivitis and pneumonia in
newborns.’ It has been estimated that some 10-
40% of inadequately treated women with
chlamydial cervicitis develop pelvic inflammatory
disease (PID) which is an important cause of
infertility, chronic pelvic pain, ectopic pregnancy,
and adverse outcome of pregnancy.”®

In a majority of women, infections are
asymptomatic and thus require laboratory testing
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for diagnosis. For this reason, laboratory
screening of young women has been considered
the cornerstone of chlamydial screening
programmes. These programmes have been
associated with subsequent reductions in the
prevalence of chlamydia in a given population, as
well as reduced the incidence of PID among the
women screened. '

The most sensitive method for the diagnosis
of a genital C. trachomatis infection was, until
recently, based on tissue culture of the
microorganism on McCoy cells, and was regarded
as the “gold standard”. However, there are several
disadvantages of cell culture."*** These have led
to the search for alternative techniques for the
detection of C. trachomatis. Besides the
development of antigen detection techniques, such
as direct fluorescent-antibody tests and enzyme
immunoassays,"**®> nucleic acid amplification
techniques have been developed.**’

Nucleic acid amplification tests (NAAT’S)
have generally been more sensitive than
traditional tests for the detection of C.
trachomatis. They also have the advantage that
urine can be substituted for the traditional swab
specimen, thus reducing the dependence on
invasive procedures and expanding the venues
where specimens can be obtained. In the last few
years, two such assays have been made available
commercially: the urine LCx assay from Abbott
Laboratories based on the ligase chain reaction
(LCR), a test which has been withdrawn and
therefore no longer available,® and the
AMPLICOR® assay from Roche based on PCR.
These assays are based on detection and
amplification of C. trachomatis DNA in urine and
have been proved to be reliable and reproducible
alternatives.

The prevalence of chlamydia genital infection
in women varies in different groups and
communities. The incidence of C. trachomatis
infection in asymptomatic unselected pregnant
women varies from 4 to 21%.%° Very few reports
on the prevalence of C. trachomatis in developing
countries have been published.® Only a few
studies done in Saudi Arabia have been reported
in the literature. In a study carried out by Forsey
and Darougar, 10% of the females attending
gynecology clinics were positive for chlamydia.”
In another study done by Jamjoom et al*® only
0.5% (4/820) of the women were positive for the
culture of C. trachomatis and in another study
which was conducted in Riyadh® for direct
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antigen detection, no positive cases were found
(0/57).

The aim of the present study was, therefore, to
determine the seroprevalence of Chlamydia
trachomatis in a group of randomly selected Saudi
pregnant women, using the ELISA 1gG and IgM
assays.

SUBJECTS AND METHODS

The study was carried out in the period from
January 2003 to January 2004. A total of 1600
randomly selected Saudi pregnant women in their
first trimester attending the Maternity and
Children’s hospital and other main hospitals (al-
Noor and Hera) in Makkah for ante-natal care
were included in the study. The age range of the
patients was 16-45 years with a mean age of 28.5
years. A 10ml clotted blood sample was obtained
from each patient after obtaining informed
consent. Serum was separated, aliquoted into two
eppendorf tubes and stored at -20°C until tested.

All samples were screened using the indirect
enzyme linked immunosorbent assay (ELISA)
(Wampole Laboratories, New Jersey, USA) for
anti-1gG antibodies using a group specific antigen
to types D to K of C. trachomatis. All negative
samples with the IgG ELISA test were then tested
for anti-chlamydial specific IgM antibodies. The
IgM ELISA test is specific for C. trachomatis
antibodies and uses a purified antigen which has
been coated onto the microtitre wells. The serum
diluent provided in the kit contains rheumatoid
factor sorbent to prevent interference by human
IgG and thus prevent false positive results with
the IgM test. Both ELISA tests were carried out
according to standard procedures described
previously.”

The results for both ELISA tests were
interpreted by calculating the Antibody Index (Al)
of each sample. This was determined by dividing
the Optical Density (OD) value of each sample by
the cut-off value. Specimens giving an Al value of
less than 0.9 were regarded as negative. An
antibody index of between 0.9-1.1 was
considered a borderline positive or equivocal and
the sample was repeat tested. Specimens with an
Al of greater than 1.1 were considered positive for
C. trachomatis.

ETHICAL CONSIDERATION

An informed consent was obtained from each
individual before inclusion in the study. Every
subject had been informed about the procedure



before the blood samples were collected, making
absolutely certain that she understood the
procedure that was to be carried out. The subjects
were aware that they had the right to refuse to be
included in the study without any prejudicial
effect.

RESULTS

One hundred and forty (8.7%) of the total number
of 1600 sera tested were positive for IgG
antibodies to C. trachomatis. The remaining 1460
samples that were negative were tested for
specific anti-chlamydial 1gM antibodies to detect
recent or current infection with the organism
(Table 1). Of the 1460 tested, 22(1.5%) were
found to be positive for specific IgM using the
ELISA test (Table 1).

The prevalence of chlamydia IgG and IgM
antibodies in the different age groups is
summarized in (Table 2). The highest rate of
positivity (12.5%) was in the age group 21-25
years. While 2.3% of the women in the same age
group tested were also positive for anti-
chlamydial IgM antibodies.

Table 1: Chlamydia trachomatis IgG and IgM positive
among Saudi pregnant women

No. tested No. of positive IgG No. of positive IgM
(%) (%)
800 70 (8.7) -
730 - 11 (1.5)

Table 2: Chlamydia trachomatis IgG and IgM positive
among different age groups

Age No. of positive 1gG/ No. of positive IgM /
group No. tested (%) No. tested (%)
16-20 14/186 (7.5) 2/172 (1.1)
21-25 48/384 (12.5) 8/336 (2.3)
26-30 48/466 (10.3) 8/418 (1.9)
31-35 14/160 (8.7) 2/146 (1.3)
36-40 14/342 (4.0) 2/328 (0.6)
41-45 2/62 (3.2) 0/60 (0.0)
Total 140/1600 (8.7) 22/1460 (1.5)

DISCUSSION

The prevalence of clinical and subclinical
infections due to C. Trachomatis have been
reported as high in both men and women in many
countries. The World Health Organization
estimated that 89 million cases of C. trachomatis
infection occurred worldwide.”® In the United
States, C. trachomatis infections are the most
commonly reported bacterial disease, with an
estimated 4-5 million cases occurring annually.
The sequelae of C. trachomatis infections in

women, namely pelvic inflammatory disease
(PID), infertility and ectopic pregnancy, are the
most costly outcome of any STD (except
HIV/AIDS), resulting in an estimated 4 billion
dollars in health care costs per annum.”’ Neonates
usually become infected with C. trachomatis
during  birth.  Conjunctivitis,  pneumonia,
myocarditis, otitis media and other diseases may
develop in neonates born to mothers infected with
chlamydia.”®?

The prevalence of C. trachomatis infection in
pregnant women ranges from 2 to 35%.%% In two
studies, it was found that women with recent or
invasive infection indicated by significant
immunoglobulin M (IgM) antibody titers against
C. trachomatis were at higher risk for preterm
delivery and premature rupture of membranes.®

In our study, 8.7% of the women were
positive for IgG antibodies to C. trachomatis with
antibody indexes of between 1.4 and 2.0. Only
22/1460 (1.5%) of the women were positive for C.
trachomatis specific IgM antibodies. These results
are in keeping with other studies done in Saudi
Arabia where prevalence rates of 0.5% to 10%
have been reported previously.?** The low
prevalence rate in our patient population may be
due to the adherence of strict moral principles and
code of ethics in Saudi Arabia. For these reasons,
mucopurulent  cervicitis is not commonly
described among Saudi patients and very few
patients suffer from this disease entity.?

In contrast, it has been shown in the USA and
Europe that demographic factors which increase
the risk of chlamydial infection include youth,
non-white race, single marital status, multiple
sexual partners and the use of oral contraceptives
in women.?

Therefore, a closer attempt should be made to
correlate risk factors and disease entity when
screening for C. trachomatis and the choice of
laboratory investigations. Thus, in the populations
at high risk of the disease, it would be more
effective to detect antigen especially in sexually
active young women.

There are many limitations of the ELISA test
especially when testing for uncomplicated genital
C. trachomatis infection and therefore, it should
not be used for screening, because previous
chlamydial infections frequently produces long-
lasting antibodies that cannot be easily
distinguished from the antibodies produced in a
current infection. More specific than the ELISA
test is the microimmunofluorescence (MIF) test,
which uses type specific antigens and is nowadays
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regarded as the “gold serological standard” to
which other serological tests should be compared.

Finally, it is important that future studies on

the epidemiology of C. trachomatis be carried out
in order to determine the true prevalence of this
organism in Saudi Arabia.

The results endorse the fact that pregnant

women should be screened routinely using the
MIF test for the presence of Chlamydia to prevent
adverse pregnancy outcome.
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