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Abstract: This study was designed to estimate the prevalence of Chlamydia infection in women attending
Obstetrics and Gynaecology clinics i Tehran, during May 2003 to October 2003. Women attending Obstetrics
and Gynaecology clinics aged 15-42 were recruited by Sequential Random Sampling. Those who had not passed
urine in the last how were eligible. Informed consent was obtained and a questionnaire completed after being
mterviewed by a midwife. First void urine was collected and after DNA extraction from urine specimen, PCR
tests were performed; urine DNA samples were tested by strand displacement amplification (SDA) for
Chlamydia confirmation. 12.6% (133/1052) tested positive for Chlamydia by PCR. Of these PCR positive
samples, 86 were available for re-testing by SDA and 67 were positive giving a correlation between the tests
of 78%. This gave an overall true prevalence of 6.4% which is however, underestimated. No statistical
differences were seen between patient age groups, details of personal and reproductive history and combined
PCR and SDA positivity for C. trachomatis. A 12.6% prevalence of Chlamydia trachomatis was found by PCR
testing which is cost effective to screen and treat. Despite limitations in re-testing PCR-positive samples by
SDA, a 78% correlation between tests confirms a high prevalence of C. trachomatis. Non-invasive screening
of women was therefore a success m this group of patients. As this was the first tine that more sensitive
molecular methods were used for detection of C. trachomatis, prevalence in such a big sample size, the results
are considerable. However, we suggest further such testing.
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INTRODUCTION

Although it 15 widely known that Chiamydia
trachomatis 1s the most prevalent bacterial cause of
sexually transmitted infections worldwide (Paavonen and
Eggert-Kruse, 1999), little information is available on its
prevalence in the Middle East. Two recent studies in the
United Arab Emirates and Jordan have shown prevalence
rates of 3 and 5%, respectively (Ghazal-Aswad et al.,

2004, Awwad et al., 2003). To the best of our knowledge
there have been only few published reports on prevalence
of genital chlamydial infections in females in Iran. Of
these, one reported 15.5% prevalence m women with
cervicitis (Zaieimi et al., 2006) and one of the oldest
studies in Tran reported a 7% isolation rate in
prostitutes (Darougar et al., 1983). Other studies of
relevance were in Farsi (abstract in  English) and
reported prevalence rates of 7 and 3%, respectively using
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Direct Immuncfluorescence (MWir Mahdavl ef al, 1995
Belwooz and Badami, 1995, Recently astudyhas been
reported uaing a Mucleic Acid Amplification Test (M AAT
which gave a prevaence of =14 9%, This used MOLEP
FCR to detect O frachomafis in wine of women with
cervicitis (Fallah ef al, 2005). No known studies havwve
been reported induding such an extended sample size
from areas within the city of Telwan.

& positive diagnosis of O frachomafis is especially
usefil i aspuptomatic womer, where treatment has
been shown to reduce complicaions such as Pelwvic
Inflatn moatory Disease (PIDN, ectopie pregnancy atd tubal
factor infertility (Gcholes ef &, 1996, Kamwendo ef o,
19967, Howewer, cost effective analyses demonstrate
that screening with NAATs and treating women with
C frachomafis in the community ody  becomes
worttarkdle if the prevalenice exceeds 4% (Genc and
hardh, 1996, Pasvonen of ., 1998). Therefore, sotme
previous Middle Eastern stadies would suggest that such
a screetitig programite might not be particulaly cost
effective.

The presert stady was conducted in Telwan, the
capital city of Iran as pat of a WHO funded
epidemiclogical swwvey of O frachomafiz using a PCR
hased method on first-vold urine; SDA was used as a
corfirmatory test on extracted DMA. We describe the
prevaence, persona hstory and reproductive fistory in
afemale popd ati o,

MATERIAL S AND METHOD S

Stud v cohort: A popndation of 1052 women attending five
Ohstetric and Gynaeccl ogy dirdes from different patts of
Telrarn  hetween Dlay 2003 and October 2003 was
gelected by Random Jampling. Woen aged 15-42 and
who had not passed wine in the past how was eligible
for inclasion.

Fersonal and reprocuctive histories were obtaited
atid tecorded in a questionnaire after being interviewed
by a midwife. Informed conserdt was obtdned and a
first void wine specimen was collected. Ouestionnaites,
cotent fortms and specimen contaners were coded
atud tetained

Diagnostics: Urine (10-30 mL) was brought from the
clirdcs to the Avesina Research Institate in Tehran and
DM A extractions made the save day on the urine deposit
by the method of Sambrook and Fussell (Sambeook and
Fussell, 20017, Extracted DN A sampl es were kept at -T0°C
utitil  analyzed O frachomafis plasmid DHNA was
atmplified uasing validated and  published  primers
(Clagsefal, 1900 CH-3: GGACAL ATCGTA TCT CGG

and Chl-A3: GAS ACC AAC TCT ACG CTG which gave
aPCR prodact of 317 by, This in howse PCR method first
underwent routine validation testing (Fig 1) and then
applied to clirdeal samples(Fig. 20.

Eighty six DHNA samples positive for O frachomafis
by PCR were transported onice to the UK where they
were tested blind by DA (Bectonn Dickinson, Cowlesy,
UE). Eighty PCR negative DHN& samples were tested by

121 3 43
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Fig 1: O frachomafis PCE amplification (40 cycles) of
the washed precipitates of a standard strain of the
bacteria dilutedin awine sample. The precipitates
were prepared either imme diately after preparation
of the 10 fold dilution series (Panel B) or a few
hours later (Panel &) Lates 1 to 8 show PCR
amplifi cations of the different ditutions from 10' to
10°, respectively. Lane 9 show s PCR product of the
uncontaninated wine. Lane 10 shows DHNA
moleoila weight standard VIII (Roche). Lates11
atid 12 show the positive (hacteria alone) and
negative (water) controls, respectively
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Fig 2: Agarose gel electrophoresis of ot specific PCR and
televant REFLP on patients wine sample. Lane 1
atnd 2 showr the negative control and its related
RFLP respectively. Lane 3 and 4 show the PCR
product and RFLP for the positive control. Lane 5
shows 100 by sizemarkers. Lane d, 10,1214 and
16 show PCR products and lane 7,9, 11, 13, 15 and
17 show the corresponding BFLP for the patients
urite satmples
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SDA at the same time. The SDA test was performed
as per the manufacturer’s instructions except that the
unne deposit was substituted with approximately 100 pl
of DNA sample. Specimens were considered true for
C. trachomatis if they were positive by both NAATSs.

Statistical analysis: Statistical data were analysed by
using SPSS package version 11. Means for risk factors
were compared using the student t-test and analysis of
variance (ANOVA) to determine statistical significance.

Ethics approval: Ethical approvals were received from the
Avesina Research Institute ethics committee.

RESULTS

Within the cohort, details of 1052 patients were
studied although some questionnaires were incomplete.
PCR was positive in 133 (12.6%) and the prevalence of
true positives (PCR positive, SDA positive) was 6.4%
(93% CI: 4.9-7.9) (67/1052) However, as a significant
mumber of PCR positive samples were unavailable for
testing by SDA, the true prevalence rate 1s likely to be
much higher. All PCR negative DNA samples except for
one, tested by SDA were negative.

Participants were 15-42 years old (medium
28.52+6.36). Although if seemed that nfection was more
prevalent among participants aged more than 30 years old.

When details of true positive samples among the
three age groups were examined, interestingly there were
no significant differences (Table 1).

Table 1: The positive rate of C. trachomatis in different age groups
Patient age group in years C. trachomais PCR and SDA
(n =No. of patients) positive prevalence rate (%)

<20 (n=93) 4.3
20-30 (n = 544) 6.3
=30 (n = 399) 7.3
Total = 1036 Mean = 6.4

Table 2: Personal history and combined PCR/SDA  prevalence of

Chlamydia trachomatis
Positive  Prevalence

History No./(%0) test (%0) p-value!

Employed Yes 84 (8.2) 9 10.7 0.080
No 935 (91.8) 54 5.8

Married Yes 991 (94.2) i) 6.5 0.450
No 61 (5.8) 3 4.9

Sexual Yes 985 (93.8) 63 6.4 0.404

activity No 65 (6.2) 3 4.6

Contraception  Yes 502 (48.1) 32 6.4 0.474
No 542 (51.9) 33 6.1

Pregnant Yes 340 (32.5) 25 74 0.201
No 707 (67.5) 41 5.8

Smoker Yes 17(1.6) 2 11.8 0.290
No 1034 (98.4) &4 6.2

Drug addiction Yes 2(0.2) 0 0.0 0.878
No 1049 (59.8) 66 6.3

T: A p-value of <0.05 is significant

Table 3: Reproductive history and combined PCR/SDA prevalence of

Chiamydia trac homatis
Positive  Prevalence
History No./(%) test (%) p-value’
Vaginal Yes 409 (39.0) 29 7.1 0.234
discharge No 10 (61.0) 37 58
Pelvic pain Yes 135¢12.9) 8 59 0.849
No 913 (87.1) 58 6.4
Ectopic Yes 10(1.0) 1 10.0 0479
pregnancy No 1039 (99.0) 65 6.3
Spontaneous Yes 222(21.2) 20 9.0 0.060
Abortion No 827 (78.8) 46 5.6
PROM Yes 68(6.5) 3 4.4 0.366
No 981 (93.5) 63 6.4
Low birth Yes 28(2.7) 2 7.1 0.536
weight infant ~ No 1021 (97.3) &4 63
IVF history Yes 76(7.2) 6 7.9 0.342
No 973 (92.8) 60 6.2

T: A p-value of <0.05 is significant

93.8% of participants were sexually active and 91.8%
were married. Based on combined PCR/SDA results the
infection was more prevalent among participants with
past history of ectopic pregnancy (10%), spontaneous
abortion (9.0%), IVF history (7.9) and vaginal discharge
(7.1%); But when both personal and reproductive
histories (Table 2, 3) respectively of all patients were
examined for associations of positivity for C. trachomatis,
no statistical differences were found. However, those
patients with a history of spontanecus abortion (Table 3)
were more likely to be positive for C. trachomatis.

DISCUSSION

This 1s to the best of our knowledge, the first time
that such a large survey has been undertaken of women
for C. trachomatis prevalence usmg NAATs m Iran
Using PCR testing on first-void urine, a prevalence rate of
12.6% was obtained. As only 86 PCR positive samples
were available for SDA testing, a finding of 67 SDA
positive samples gave a correlation of 78% and a true
prevalence rate of 6.4%. We appreciate that an 78%
correlation rate between PCR and SDA 1s somewhat
disappointing. However, it should be stressed that very
little DN A sample remained in several cases, the samples
had been stored for a considerable period of time and they
then had to undergo transportation from Tehran to
Sheffield. These results do suggest that the true
prevalence rate of 6.4% which we quote 15 significantly
underestimated. Moreover, the fact that we discovered
one sample positive by SDA and negative by PCR out of
a total of 80 PCR negative samples is not particularly
surprising when methods are compared and may simply
reflect the presence of a wine inhibitor which has been
removed on freezer storage.

In comparison with other studies in Middle Eastern
countries, surprisingly, the prevalence rate seems high
(Ghazal-Aswad et al., 2004; Awwad et al., 2003). However,
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it should be realised that as there are no STI clinics in
Iran, some women attending obstetrics and gynaecology
climes might otherwise have gone elsewhere for
consultation in other countries. Potentially, therefore, this
could positively bias the findings. Nevertheless, our
findings confirm those of Fallah et al. (2005), who also
found a high prevalence especially in the 28 to 38 year old
patient group. Although figures of 12% and higher have
been reported for C. trachomatis prevalence in
asymptomatic women in Hurope (Wilson et af., 2002),
typically females would belong to a younger mean age
group than those in this study. However, recent studies
in Belgium and Finland have shown that the prevalence of
C. trachomatis in those aged 25-29 years did not decline
in comparison with younger age groups and these
findings may be important in this study as that was the
predominant age group (Verhoeven et al, 2003,
Paukku et al, 2003). This 1s unportant because
screening programmes traditionally focus on women
under 25 (Pimenta et al., 2000).

Interestingly, we found a strong association between
a history of spontaneous abortion and an increased
prevalence of C. frachomatis in this patient group. This
finding is similar to those reported by others and
suggests that spontaneous abortion may be an important
risk factor for chlamydial infection (Lunenfeld et al., 1989,
Witkan et af., 1995; Witkan and Ledger, 1992; Quinn et af.,
1987).

Limitations: An important limitation of our study was the
mabulity to do testing for C. trachomatis on wine samples
using commercial molecular techniques; they are currently
unavailable in Iran.

This meant that only an in-house PCR test could be
done, with SDA performed in the UK on DNA extracted
from a proportion of positive and negative samples for
confirmation.

Another liunitation was the possibility that any
mntubitors n wrine samples, which were not mvestigated
in this study, could also have resulted in false negative
PCR findings again raising the possibility of a higher true
prevalence rate.

Only one of PCR negative samples was positive by
SDA which confirms that DNA extraction was largely
successful and the samples were mostly free of inhibitors.

Cost effectiveness: As screening for C. trachomatis 1s
cost effective at the high prevalence rate seen in this
study, 1t 1s imperative that siumilar prevalence studies
are performed in Tran. If high prevalence rates are
confirmed, then screening and treating women attending

Obstetrics and Gynaecology clinics in Tran would be
highly appropriate and should be mtroduced with
SOme wgency.

CONCLUSION

A true prevalence rate for C. trachomatis of 6.4%
was found in 15-42 year old women attending Obstetric
and Gynaecology clinics in Tran although this figure was
an underestimate. The only risk factor of note, although
not statistically significant, was a history of spontaneous
abortion. Non-invasive screemng of women was shown
to be feasible in the population selected. It is important
that further studies be carried out with some wgency so
that a screening programmme be implemented to reduce the
burden of chlamydial disease.
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