Iranian J Publ Health, 2006, Vol. 35, No. 2, pp.69-75

Comparative Assessment of Chlamydia trachomatis Infection in
Iranian Women with Cervicitis: A Cross-Sectional Study

J Zaeimi Yazdi ', * MR Khorramizadeh °, N Badami ', B Kazemi’, F Aminharati ', Z Eftekhar *, A
Berahme 2, M Mahmoudi’

! Div. of Microbiology, Dept. of Pathobiology, School of Public Health, Tehran University of Medical Sciences,
Iran
? Div. of Biotechnology, Dept. of Pathobiology, School of Public Health, Tehran University of Medical Sciences,
Iran
3 Molecular Biology Center, School of Medicine, Shahid Behehti University of Medical Sciences, Tehran, Iran
* Mirza Koochakkhan Hospital, Tehran University of Medical Sciences, Iran
> Dept. of Epidemiology and Biostatistics, School of Public Health, Tehran University of Medical Sciences, Iran

(Received 11 Jan 2006; revised 22 March 2006; accepted 9 May 2006)

Abstract

Chlamydia trachomatis infections are the most prevalent bacterial sexually transmitted infections (STI) recognized through-
out the world. The aim of this study was to determine the prevalence of Chlamydia trachomatis among a randomized statis-
tical group of women suffering from cervicitis in Tehran- Iran. During a 12- month- period, Jan 2003 to Jan 2004, 142 en-
docervical samples were taken from women suffering from cervicitis attending to Mirzakoochakkhan Women Hospital in
Tehran, Iran. Direct fluorescent antibody (DFA) and PCR techniques were used to detect Chlamydia trachomatis in endo-
cervical samples. Twenty two (15.5%) [95% CI, 9.54-21.4] of 142 samples were diagnosed as Chlamydia positive accord-
ing to PCR results, while DFA diagnosed 20 (14.1%) positive cases [95% CI, 8.37-19.8]. No statistically significant differ-
ence was found between two diagnosis methods applied in this study. The prevalence was the highest (25%) among women
aged 25 to 29 yr and 35 to 39 yr. The x  test showed a significant relationship between positive test result and bearing a
history of STI (P= 0). The results of this study showed high prevalence of C. trachomatis infection among women suffering
from cervicitis and suggested that patients diagnosed with genital Chlamydia infection should be referred to the genitouri-
nary medicine clinic for further STI screening and partner notification.
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Introduction

Chlamydia trachomatis is the most prevalent
sexually transmitted disease (STD) in the
world, especially in young individuals (1- 4).
Among the currently 15 major serovars of C.
trachomatis (A-C, D-K, L1-L3), serovars D-K
are urogenital pathogens (2, 5). In females, C.
trachomatis may cause arthritis, cervicitis, and
pelvic inflammatory disease which may lead to
such complications as ectopic pregnancy and
tubal factor infertility (4, 6). C. trachomatis in

the cervix could be transmitted to a neonate
during passage through an infected birth canal,
resulting in neonatal pneumonia. Vaginal, pha-
ryngeal, and enteric infections in neonates have
also been recognized (5, 7). In men however,
urogenital serovars cause nongonococcal ure-
thritis and epididymitis. C. trachomatis can also
induce Reither’s syndrome, proctitis, and con-
junctivitis in both men and women (5, 8). In-
fections with C. trachomatis have been associ-
ated with increased rates of transmission of
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human immunodeficiency virus (HIV) (5). The
biggest challenge to the control of chlamydial
disease is that as many as 70- 80% of women
and up to 50% of men who bear infection do
not experience any symptoms (9, 10). This re-
sulted in a large reservoir of unrecognized in-
fected individuals who are capable of transmit-
ting the infection to sexual partners (11).

The gold standard for diagnosis of C. tra-
chomatis infection has traditionally been a cul-
ture of swab from the endocervix in women or
the urethra in men (8). However, the methodo-
logical challenges of culturing this organism led
to the development of non-culture-based tests,
including antigen-detection tests and nucleic
acid hybridization. These techniques however,
fail to detect substantial proportion of infec-
tions. Newer tests are accordingly required to
develop that could amplify and detect C. tra-
chomatis-specific DNA or RNA sequences,
giving rise to more sensitivity than the first
generation non-culture-based tests (5, 8).

The aim of this study was to determine the
prevalence of Chlamydia trachomatis among a
randomized statistical group of women suffer-
ing from cervicitis in Iran.

Materials and Methods

Study site and population A cross-sectional
study on prevalence of Chlamydia trachomatis
infection among women suffering from cer-
vicitis was conducted between January 2003
and January 2004. One hundred forty two en-
docervical swabs for diagnosis of C. trachomtis
were taken from infected women attending
to Mirzakoochakkhan Women’s Hospital in
Tehran, Iran. The study population was women
who were examined by a referral gynecologist
and diagnosed as cervicitis cases.

Sample collection Briefly, cervical mucus
was removed prior to insertion of a cotton swab
into the endocervicl canal. The cotton swab was
immediately rolled over slides. The slides were
air dried, fixed by incubation in methanol, and
stored at -20° C until performing DFA (12-14).
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For PCR detection, a second swab was im-
mersed in 1.5 ml of 2-sucrose phosphate (2SP)
transport medium. All 2 SP media were main-
tained at 4°C during specimen collection and
then aliquoted into three microtubes and frozen
at -80°C within 4h of collection until DNA ex-
traction (15).

Detection of C. trachomatis by Direct Fluores-
cent Antibody (DFA)  The fixed slides were
stained with the IMAGEN ™ Chlamydia test
(DakoCytomation, Denmark). Briefly, the
slides were stained with a fluorescein-conjugted
monoclonal antibody IMAGEN ™ Chlamydia)
and incubated at 37°C for 15 min. After incu-
bation, they were washed in phosphate-buffer
saline, air dried, and examined by an epifluo-
rescence microscope at a magnification of x630
or x1000 for typical apple-green fluorescent
elementary bodies (EB). The presence of more
than 10 fluorescent EB was considered a posi-
tive result (13, 16).

Detection of C. trachomatis by PCR DNA
was extracted from endocervical samples using
Diatom DNA extraction Kit (IsoGene; Mos-
cow, Russia). To detect the presence of C. tra-
chomatis in the cervical DNA samples, a 241-
bp fragment of the bacterial endogenous plas-
mid was amplified (17). The primers used for
the C. trachomatis plasmid PCR were KL1 (5’
TCC GGA GCG AGT TAC GAA GA 3’) and
KL2 (5 AAT CAA TGC CCG GGA TTG GT
3’) (17). PCR was performed in a final volume
of 50 pl containing 1.5 mM MgCl,, 200 uM(
each) deoxynucleotide triphosphate ( dATP,
dTTP, dGTP, and dCTP), 50 pM of each prim-
ers and 1 U of Taq polymerase. C. trachomatis
serovar L2 DNA was used as positive control
and sample containing distilled water instead of
DNA was used as negative control. The ampli-
fication was performed with a thermocycler
(Techne, Flexigene, TC-412, Cambridge, UK)
and started with 10min of denaturation at 94°C;
followed by 40 cycles of amplification. Each
cycle consisted of denaturation at 94°C for 1
min., annealing at 55°C for 1 min., and exten-
sion at 72°C for 1.5 min. The PCR products
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were analyzed by 1.5% agarose gel electropho-
resis (17).

Statistical analyses: Data analysis was carried
out using the Statistical Package for Social Sci-
ence (SPSS) version 11.5 for Windows. For
normally distributed data, means and standard
deviations were calculated and compared using
the Student's ¢ test. Confidence intervals (95%)
were reported where appropriate. The x° test
was applied to compare Chlamydia infection
and history of STI. To compare age and posi-
tive results, logistic regression test was used.
Statistical significance was at the 5% level.

Results

The study population was married women aged
between 20 and 55 yr (mean age, 32.75 + 8 and
median age: 32). Among the enrolled women,
25% were under 26, 50% were under 32 and
75% were less than 37.2 yr of age, respectively.
A history of STI was reported by 38 (26.8%) of
study cases. Successful amplification of a 241
bp fragment of C. trachomatis plasmid genome
was considered as a positive result by PCR
(Fig.1). The presence of more than 10 fluores-

cent EBs was also considered to be a positive
result by DFA. Of the 142 endocervical sam-
ples tested, 20 (14.1%) were positive for Chla-
mydia in both plasmid-based PCR and DFA
(Table 1). For two additional samples there was
a disagreement between PCR and DFA meth-
ods; i.e., the samples were positive by PCR
while had a negative result by DFA. Therefore,
overall prevalence of C. trachomatis infection
was 15.5% (95% CI, 9.54-21.4) and 14.1%
(95% CI, 8.37-19.8) by PCR and DFA, respec-
tively. The x” test showed no significant statisti-
cal difference between PCR and DFA results.
Tablel summarizes the rates of prevalence of
C. trachomatis infection in relation to age ac-
cording to PCR and DFA results. Prevalence
was the highest (25%) among women aged 25
to 29 yr and 35 to 39 yr. No chlamydial infec-
tion was seen in women aged 45-49 yr. One of
four women in the age group of > 50 yr was
Chlamydia positive. The results presented in
Table 2, shows there was a significant relation-
ship between history of STI and Chlamydia in-
fection (OR= 56.66, 95% CI, 12.18 — 263.66).

Table 1: Prevalence of C. trachomatis infection in relation to age according to PCR and DFA results

DFA PCR

Age groups (yr) Total

Positive No. (%)  Negative No. (%) Positive No. Negative No. (%) No. (%)

(o)

20-24 3(11.54) 23 (88.46) 4 (15.39) 22(84.61) 26 (18.3)
25-29 7 (25) 21(75) 7 (25) 21(75) 28 (19.72)
30-34 2(5.9) 32 (94.1) 2(5.9) 32(94.1) 34 (23.94)
35-39 5(20.8) 19 (79.2) 6 (25) 18(75) 24 (16.9)
40-44 2 (12.5) 14 (87.5) 2 (12.5) 14(87.5) 16 (11.27)
45-49 0 (0) 10 (100) 0(0) 10(100) 10 (7.05)
50< 1 (25) 3(75) 1(25) 3(75) 4(2.82)
Total 20 (14.1) 122 (85.9) 22 (15.5) 120(84.5) 142 (100)

Table 2: Relationship between Chlamydia infection and history of STI

History of STI
PCR Positive No. (%) Negative No. (%)
Positive 20 (90.9) 2(9.1)
Negative 18(15) 102 (85)
Total 38(26.8) 104(73.2)
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241bp

Fig.1: PCR amplification of C. trachomatis plasmid DNA
Lane 1: Positive clinical sample, Lane 2: Negative clinical sample,
Lane 3: Positive control, Lane 4: 1 kb plus DNA ladder

Discussion

Chlamydia trachomatis is one of the most fre-
quent causes of sexually transmitted diseases
(1, 2). It is a common cause of urethritis and
cervicitis. Some reported sequelae include pel-
vic inflammatory infection (PID), ectopic preg-
nancy, tubal factor infertility, epididymitis,
proctitis and reactive arthritis (5, 8). Chlamy-
dial infections like STI in general, are primarily
a women's health care issue since the manifes-
tations and consequences are more damaging to
reproductive health in women than in men (5).
DFA and PCR techniques are useful and reli-
able methods for detection of C. trachomatis in
urogenital samples (8, 11, 12).

This study was performed to determine the
prevalence of C. trachomatis in women suffer-
ing from cervicitis. This is one of the first com-
parative studies using DFA and PCR assay for
detection of C. trachomatis in endocervical
samples. In the current study, according to the
PCR results, we found a prevalence of chlamy-
dial infection of 15.5% among 142 women at-
tending Mirzakoochakkhan Women’s Hospital
in Tehran. The results of DFA showed a preva-
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lence of 14.1% (Tablel). The difference seen
between PCR and DFA results might be
stemmed from inadequate number of epithelial
cells in samples prepared for DFA assay (14),
advocating the more sensitivity of PCR tech-
nique. There is only one report of prevalence of
C. trachomatis infections from Iran. In 2002,
Fallah et al. showed the prevalence of chlamy-
dial infections as 14.9% among women suffer-
ing from cervicitis (2).

The overall 15.5% prevalence of C. trachomatis
among population under study is comparable to
or somewhat higher than that has been reported
previously (4, 15, 18).

In a number of studies from Eastern Europe
countries, Domeika et al. reported the preva-
lence of C. trachomatis infection in women
consulting outpatient gynecological clinics var-
ies between 6 to 25%. We could divide the
countries into those bearing low (< 10%), mid-
dle (11-20%), and high (>21%) prevalence of
Chlamydia infections. Of the nine countries
where such data were available, four fell within
the low prevalence group. These were Slovenia
(6%), Hungary (6.3%), Lithuania (8%), and
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Poland (10%). Both St. Petersburg region
(12.8%) and Bulgaria (16%) belong to the mid-
dle prevalence category; while Sverdlovsk re-
gion of Russia (22.1%) and Ukraine (25%) fell
into the high prevalence group (19-21). There-
fore, our results are consistent with the results
of St. Petersburg and Bulgaria.

In a multicenter study, the prevalence of C. tra-
chomatis infection was determined in several
regions in United States by Van Der Pol et al.
The site-specific prevalence ranged from 4.8 to
15.1%. The results of our study were in consis-
tent with the prevalence of Chlamydia infection
in Alabama (15.1%) (18). Gaydos et al. showed
the prevalence of Chlamydia infection among
people under their study as 14.8% which was in
agreement with the present results(4).

Welsh et al. observed the prevalence of Chla-
mydia infection as 10.7% among females at-
tending sexually transmitted infection, family
planning, and school based clinics (14). In an-
other study, the prevalence was 8% among
women attending venereal outpatient’s clinics
and youth based centers (15). The prevalence of
C. trachomatis infection among sex workers in
Dakar, Senegal, has also been reported using
endocervical-swab-based PCR DNA amplifica-
tion assay. In this study, Strum-Ramirez et al.
reported the prevalence of Chlamydia infection
as 28.5% among sex workers (22). The calcu-
lated prevalence of this study results are higher
than that of our work, probably due to the se-
lection of very high risk population in the sur-
vey performed by Strum-Ramirez et al.

Our results showed that the prevalence of
Chlamydia infection was higher in women aged
25 to 29 yr and 35 to 39 yr, as compared to the
other age groups (Table 1). This finding is in
contrast to other studies showing a decline of
the prevalence rate after 25 yr of age (4, 5, 10).
For example, Norman et al. showed the preva-
lence of chlamydial infection in the highest risk
groups ( those aged under 20) in both antenatal
and abortion clinics as 12.1% and 12.7%, re-
spectively (23).

However, since the 1990s, Centers for Disease
Control (CDC), the Preventive Services Task
Force, and several clinic organizations have
recommended routine screening for chlamydial
infection for all sexually active women aged
less than 26 yr (10). In addition to the societal
and cultural differences in population investi-
gated, another explanation might be derived
from the fact that in countries with religious
infrastructures, e.g. Iran, some societal limita-
tions deter people from committing dangerous
sexual habits.

The results of this study showed that the rate of
Chlamydia infection was high among women
who had a history of STI (OR= 56.66, 95% ClI,
12.18- 263.66), that is consistent with other
studies reported previously (2, 4, 5).

In conclusion, our investigation has shown that
high prevalence of C. trachomatis infection
among women suffering from cervicitis in Iran
and suggest that patients diagnosed with genital
Chlamydia infection should be referred to the
genitourinary medicine clinic for further STI
screening and partner notification.
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