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ABSTRACT Chlamydia trachomatis is a common cause of sexually transmitted disease which can 
cause severe consequences. Effective prevention requires knowledge of prevalence of infection in 
order to target interventions in a cost-effective manner. To determine the prevalence of chlamydial 
infection in Mashhad, northeastern Islamic Republic of Iran, this study was performed among male 
patients with urethritis. Urethral discharge was collected from 150 patients. Cell culture was established 
for diagnosis of Chlamydia in genital specimens. Cell culture showed that 9.3% of patients in this study 
were infected with Chlamydia. This study provides strong evidence that prevalence of Chlamydia in our 
region is quite high, which necessitates screening and treatment for the infection. 

Prévalence des infections génitales à Chlamydia chez des Iraniens atteints d’urétrite et soignés 
dans des centres de santé de Mashhad 
RÉSUMÉ Chlamydia trachomatis est une cause courante de maladie sexuellement transmissible 
susceptible d’avoir des conséquences graves. Pour assurer une prévention efficace, il est nécessaire 
de connaître la prévalence de l’infection afin de cibler les interventions de façon économiquement 
rationnelle. Cette étude, qui visait à déterminer la prévalence de l’infection à Chlamydia à 
Mashhad (nord-est de la République islamique d’Iran), a été réalisée auprès de patients de sexe 
masculin atteints d’urétrite. Un écoulement urétral a été recueilli chez 150 patients. Une culture 
cellulaire a été réalisée aux fins du diagnostic de Chlamydia dans les prélèvements génitaux. Cette 
culture a montré que 9,3 % des patients inclus dans l’étude présentaient une infection à Chlamydia. 
D’après l’étude, de nombreux éléments indiquent que la prévalence de Chlamydia dans notre région 
est assez élevée, et il est donc nécessaire de dépister et de traiter l’infection. 
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Introduction

Sexually transmitted infections are cur-
rently a major and expanding public health 
problem; they represent a vast social and 
economic drain. Whilst classical venereal 
diseases such as syphilis and gonorrhoea 
are in decline due to early detection and 
treatment, their place has now been tak-
en by other groups of infectious agents, 
the most prevalent of which is Chlamydia 
trachomatis [1]. In particular, chlamydial 
genito-urinary infection in males is cur-
rently recognised as the leading cause of 
non-gonococcal urethritis and epididymitis, 
as well as contributing to male infertility 
or sub-fertility [2,3]. Appropriate measures 
need to be taken to prevent the spread and 
consequences of this infection. 

Effective prevention requires knowledge 
of the prevalence of the infection in order to 
target interventions in a cost-effective man-
ner. Although primary prevention of this 
infection through avoidance of multiple sex 
partners and the use of condoms is the most 
desirable approach, secondary prevention 
of sequelae through detection and treat-
ment of infected symptomatic and asympto-
matic individuals plays an important role as 
well [4,5]. It is also important that, when a 
chlamydial infection is diagnosed, it can be 
easily treated and cured: prompt diagnosis 
decreases the incidence of complications in 
those affected [6]. Programmes for screen-
ing and subsequent treatment are needed 
and a successful programme must include 
comprehensive knowledge of prevalence of 
chlamydial infections. 

To determine the prevalence of chlamy-
dial infection in the northeast of the Islamic 
Republic of Iran, this study was performed 
among male patients with urethritis in Mash-
had. To our knowledge, no previous study 
has described the prevalence of chlamydial 
infection in this region.

Methods

This study was carried out at Bu-Ali Re-
search Institute, Mashhad University of 
Medical Sciences, during the period Octo-
ber 2000–November 2003. Urethral speci-
mens were collected from all symptomatic 
male patients attending 2 sexually trans-
mitted infection (STI) clinics (1 univer-
sity hospital clinic and 1 private STI clinic, 
Monday and Wednesday clinics) and pre-
senting with urethritis [urethral discharge 
or ≥ 4 polymorphonuclear leukocytes per 
microscope field (× 1000 magnification) in 
a Gram-stained urethral smear]. Specimens 
for chlamydial culture were obtained by 
inserting a cotton swab on an aluminium 
shaft 2 cm into the urethra and rotating it 
before withdrawal. Swabs were placed into 
chlamydia transport medium (minimal es-
sential medium containing 25 mM HEPES, 
5.4 mM sodium bicarbonate, 10 µg/mL of 
gentamicin, and 0.6% bovine serum albu-
min) and transported at 4 °C to the Bu-Ali 
Research Laboratory for isolation of C. 
trachomatis in McCoy cells [7]. Two swabs 
were collected from each subject. 

Informed consent was given by the par-
ticipants. The study did not interfere with 
their treatment, and the patients’ rights and 
welfare were properly protected. 

Specimens were inoculated onto 
cycloheximide-treated monolayers of Mc-
Coy cells (obtained from the Pasteur Insti-
tute of Iran and subcultured at the Bu-Ali 
Research Institute) in tissue culture vessels 
within 24 hours of collection. After incuba-
tion at 35 °C in a fully humidified 5% CO2 
cabinet for 3 days, 1 of the vessels was fixed 
with methanol and stained using a fluores-
cent-antibody technique with C. trachoma-
tis monoclonal antibody (primary passage). 
All cell monolayers were examined on the 
day of inoculation for confluent growth 
and only those with confluent growth were 
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inoculated. Each specimen was inoculated 
in parallel into 2 vessels. The second vessel 
was disrupted by scraping and was blind 
passaged onto fresh McCoy cell monolay-
ers (second passage). A positive cell culture 
was any specimen that yielded ≥ 1 fluores-
cent antibody-stained inclusions detected 
in either the primary or second passage. 
Although some factors such as specimen 
collection, transport to the laboratory and 
time elapsed before inoculation might influ-
ence the result of culture examination, we 
tried to minimize the potential effect of each 
of these factors by strict adherence to the 
study protocol. 

Frequency and prevalence of C. tra-
chomatis among the male patients with 
urethritis were calculated and analysed 
using SPSS, version 11 [8].

Results

A total of 150 men attending STI clinics 
were tested for C. trachomatis by culture: 
14 specimens (9.3%) were diagnosed as 
positive (Table 1), 8 were weakly positive, 
having < 10 inclusions, whereas the other 
6 yielded more inclusions on staining and 
were diagnosed as strong positive. 

Most of the men (104 of 150) were aged 
20–30 years and 85.7% of the infections 

were in this age group. As specimens were 
obtained from men attending STI clinics, all 
of the participants were symptomatic. Ure-
thral discharge, burning micturition, genital 
ulcer and urethral itching were the most 
common symptoms reported. Among the 14 
chlamydia-infected patients, 12 had urethral 
discharge and 11 complained of urethral 
itching. In total, 19 of the 150 patients had 
gonococcal urethritis but none of the 14 
who were positive for chlamydial urethritis 
had associated gonococcal urethritis.

Discussion 

The prevalence of C. trachomatis, as de-
termined in several areas of the world, var-
ies according to geographic area, age and 
status of patients [1,9]. Even though the 
true epidemiology of chlamydial infections 
is not known, several studies have shown 
that the incidence of infection in different 
population ranges from 8% to 40%, and 
it is particularly on the increase among 
adolescents [10,11]. In some developed 
countries, the prevalence of C. trachomatis 
genital infection ranges from l% to 25%, 
considering sexual orientation, number of 
partners and socioeconomic status of pa-
tients [12,13]. Perhaps because of social 
conservatism in Iranians regarding free 
sexual attitudes, the prevalence of sexually 
transmitted diseases, including C. tracho-
matis genital infection, may not be as high 
as in more-developed countries; our results 
show that the prevalence of this infection 
is high enough that appropriate preventive 
strategies for C. trachomatis should be con-
sidered in our country. According to previ-
ous studies carried out in Tehran, 8.8% and 
8.4% of male patients attending STI clinics 
for urethritis were infected with Chlamy-
dia [14,15]. In our study in Mashhad, the 
total prevalence was higher at 9.3%. Our 
findings also highlight the fact that most 

Table 1 Age distribution of subjects positive 
for Chlamydia trachomatis by cell culture

Age (years) +ve in age group +ve in total

  No. % No. %

< 20 (n = 8) 0 – 0 –

20–29 (n = 104) 12  11.5 12 85.7

30–39 (n = 32) 2 6.2 2 14.2

≥ 40 (n = 6) 0 – 0 –

Total (n = 150) 14 9.3 14 100.0
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patients with chlamydial infection belong 
to the young and sexually-active age group, 
20–30 years. 

Strong evidence is now available that 
chlamydia screening and treatment not only 
reduces the prevalence of lower genital tract 
infection, but also decreases the incidence 
of costly complications in affected people. 
Untreated, chlamydia can cause severe, 
reproductive and other health problems, 
which include both short- and long-term 
consequences [6]. It has been estimated that 
every $US 1 spent on screening and treat-
ment saves $US 12 in complications that 
result from untreated chlamydia [16].

Our finding strongly indicate there is a 
need for chlamydia screening and treatment 
the Islamic Republic of Iran, similar to what 
is recommended in developed countries 

[17]. Appropriate tests for detecting genito-
urinary chlamydial infections should be rou-
tine in STI investigations [18]. This strategy 
should be emphasized because chlamydial 
infection usually produces symptoms far 
less severe than other causes of urethritis, so 
the infection could go undetected for a very 
long time with a minimum of patient aware-
ness until secondary or tertiary problems 
arise [19,20]. 
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