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ABSTRACT 
 
 
This study was carried out to deduce the prevalence of Chlamydia infection amongst infertile women 
attending fertility clinics in Benin City, Nigeria. Fifty infertile women with either primary or secondary 
infertility and with their ages ranging from 24 to 51 years were enrolled for this study. The serum of each 
patient was screened for Chlamydia antibodies with the enzyme- linked immune-sorbent assay (ELISA) and 
immunoglobulin G (IgG) index of 0.90 or less was reported as seronegative for IgG antibody, while IgG index 
of 1.00 or greater were positive for IgG antibody. Findings in the present study revealed that 24 % to 52 % of 
the patients that attend the fertility clinics in Benin City, Nigeria were most likely to be infected with 
Chlamydia; with the primary infertile patients accounting for 32 % of the cases and secondary infertile 
patients for 
68 % of the cases. Prevalence of Chlamydia infection was also found to be quite high amongst women aged 
between 36 and 40 years old. Since lack of symptoms often makes the clinical diagnosis of Chlamydia infection 
somewhat difficult, thus increasing the prevalence of this disease; routine screening is recommended to 
enable early therapeutic interventions of positive cases. 
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INTRODUCTION 
 
Chlamydia trachomatis, an obligate intracellular 
human pathogen, is one of four bacterial 
speciesin the genus Chlamydia. It is a Gram-
negative bacterium. It can appear as either 
coccoid or rod-shaped (Paavonen et al., 1999). 
Chlamydia trachomatis infection is the most 
prevalent sexually-transmitted bacterial 
infection worldwide (Paavonen et al.,1999). It 
is found only in humans and it  is  estimated  
that  about  one  million  individuals  in  the  
United  States  are  infected  with Chlamydia. 
According to the World Health Organization, 
more than 90 million Chlamydiainfections are 
detected annually worldwide (Gerbase et al., 
1998).   Chlamydial infections causemajor 
medical, social and economic problems. 
Untreated chlamydial infections can cause 
serious reproductive and other health problems 
with both short-term and long-term 
consequences (Emeleet al., 2009). Like other 
sexually-transmitted infections, chlamydial 
infection is primarily awoman’s healthcare 
issue since the manifestations and sequelae 
have more adverse effects onfemale 
reproductive health than on the male (Paavonen 
et al.,1999.). 
 
Chlamydia species are obligate intracellular 
parasites (Brooks et al., 2007; Korhonen etal., 
2012; Eschenbach et al., 1984). Eighteen 
distinct serotypes of C. trachomatis have been 
currently identified. Serotypes D to K are 
known to cause sexually-transmitted genital 
infections and neonatal infections. Chlamydial 
infection begins by contact of infectious 
elementary   

 
body[EB] with the a pical  epithelial surface of 
a  ta rget  cell (Beatty et al . , 1994).  The 
specific interaction triggers a series of early 
events which helps to program the Chlamydia 
and also prime the host cell for productive 
infection. Proposed mechanisms of Chlamydia 
uptake are parasite-specific phagocytosis,  
 

 
 
 
receptor-mediated endocytosis and pinocytosis 
(Oakeshott et al., 1992). Genital infection caused  
 
by C. trachomatis is generally asymptomatic. 
Approximately 50 % of infected males and 80 % 
of infected females show no symptoms, but 
infection may cause a muco-purulent cervicitis 
in females and urethritis in males (Ingalis et 
al.,1995). Commonly unrecognized and often 
poorly or inadequately treated, Chlamydia 
infections can ascend the reproductive tract 
resulting in pelvic inflammatory disease (PID) 
and, consequently, lead tochronic pelvic pain, 
ectopic pregnancy, and infertility Chernesky, 
2005. 
 
Women with a Chlamydia infection (especially 
serotype G) are 6.5 times more likely to 
develop cervical cancer than those without 
infection (Anttila et al., 2001). In women with 
recentor invasive Chlamydia infection, 
increased rates of preterm delivery, premature 
rupture ofmembranes, low birth weight, and 
still birth have been observed (McGregor and 
French, 1991). Infection with C. trachomatis is 
also implicated in post-abortal, post-Cesarean 
section, and postpartum maternal infections. C. 
trachomatis in the cervix may be transmitted 
to a neonate during vaginal delivery, resulting 
in conjunctivitis and during vaginal delivery, 
resulting in conjunctivitis and neonatal 
pneumonia. Chlamydia infection develops in 60 
% of neonates born vaginally to infected 
mothers. Premarital sexual intercourse and 
intercourse with multiple partners have been 
shown to be significant risk factors for C. 
trachomatis as well as HIV infection (Hitchcock, 
1999).  C trachomatis infection can be 
transmitted through vaginal, anal, or oral sexual 
or all sexual intercourse and also vertically 
during childbirth. The greater the number of 
sexual partners, the greater the risk of infection 
(Williams et al., 2003). Young age and multiple 
sexual partners have been identified as risk  
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factors for chlamydial infection (Williams et al., 
2003). C. trachomatis infection is the major 
cause of mucopurulent cervicitis (MPC) and 
pelvic inflammatory disease (PID) in women 
(Rose et al., 2007; Ainbinder et al., 2007; 
Opaneye et al., 2003). Chlamydial MPC can lead 
to somecomplications  which  include  
ascending  intraluminal  spread  of  organisms  
from  the  cervix,producing PID, ascending 
infection during pregnancy resulting in 
premature rupture of themembrane, chorio-
amnionitis,  premature  delivery,  and  puerperal  
and  neonatal  infections (McCormack., 1994; 
Beem et al., 1977; Martin et al., 1982). An 
increasing proportion of cases with chlamydial 
PID are atypical or silent (Hiltunen et al., 1998). 
Chlamydial PID is the most important  
preventable  cause  of  infertility,  including  
tubal  factor  infertility,  and  adversepregnancy 
outcome (Weström, 1994). Studies have 
demonstrated an association between s erum 
ant ibodies  (A b)  to C .  trachoma tis  a nd 
tubal  fac tor  inferti l i ty  or ec topic  
pregna ncy  ( Cates  et  a l . ,1991).  Some 
studies  ha ve reveal ed that  the s everi ty 
of  tubal  dama ge found in  infer ti l e  
women isdirectl y  rel ated to s erum 
ant ibody t i ter  l evels  ( Punnonen et  a l . ,  
1979;  Mol  et  a l . ,  1997).   N ucl eicac id  
ampl if ica tion tests  (NA AT)  is  
considered the tes ts  of  choic e  for  
dia gnos ing  C.  trachomatis  infect ion  
(Puolakkainen  et   a l . ,   1998;   Black ,   
1997) .   Serol ogical   detect ion  of   
ant ibodies   to Chla mydia  trachoma tis   
const itutes   a   convenient  a nd  yet   
highly   s ensi t ive   approach   to  
thediagnosis  of  Chla mydial  infect ions  
(Johnson et  a l . ,  2008).  The mic ro -
immunofluoresc enc e (M IF)  assay ,  
which  detects  a ntibodies  to Chla mydial  
el ementa ry  bodies ,  is  a lso us ed for 
serodiagnosis  of  C .  tra c homatis .  A nti -  
 
 
chlamydial  IgG  a nt ibodies  a re  us ed as   

 
 
ma rk ers  for previous exposure to thes e 
mic roorganis ms  a nd the IgA  antibodies   
 
 
serve as  mark ers  for exis ting muc osal  
infect ion.  Inferti l i ty  is  a n emerging  
heal th  probl em in  ma ny c ountries  of  
the worl d  including  N igeria .  The 
inc reas e a ppea rs  to  c oinc ide with  the 
growing rol e pla yed by  C.  trachomat is  
as a  s exual ly  tra ns mitted  dis eas e.  
 
Fert i l i ty  c l inics  in  B enin C ity,  N igeria ,  
experienc e nowa da ys ,  inc reas e in 
infert i l e  coupl es  with  increa sing  
chal lenge to  meet their  heal th ca re 
needs.  Sinc e Chla mydia  has  been shown 
to  af fect  ferti l i ty  outc ome,  it  became  
secondary infertility and within the age group of 
36 to 40 years. Lack of symptoms often makes 
clinical diagnosis of Chlamydia infection 
somewhat difficult. Thus, routine screening is 
recommended to enable earl y imperat ive  to   
eval uate   the  preval enc e  of   C hlamydia 
trac homa tis  a mongs t  inferti l e c oupl es  
in  th is  res ea rch ,  s o  as  to  s uggest  wa ys 
of  improving  ca rea nd treatment  
outcome.  The f indings  from this  study 
would  be a n added a dva ntage for  
themana gement  of  inferti l e  women.  
 
MATERIAL S  AND METHODS  
 
Sample coll ection and  processing  
 
The study populat ion c ompris ed of  a l l  
infert i l e woma n attending  ferti l i ty  
c l inic  for  the f irs t  t ime from Ja nua ry  to 
Marc h  2015,  who c ons ented to  the 
screening proc es s .  In this  stud y,  a  total  
of  f i fty  women with prima ry  a nd 
sec onda ry  inferti l ity  were invest iga ted .  
Deta iled  c l inical  his tory  of  eac h pa tient  
was  recorded.  F ive  mil l i l i ter  of  bl ood  
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was  c ol l ected from ea ch pa tient  a nd 
serum was s epa ra ted by c entri fugat ion  
at  2 ,500  rpm for 15  minutes  fol l owed  by 
subs equent  sc reening  for Chlamydia .  
The s era  were tested for  Chla mydia  
ant ibodies  us ing  EL ISA  IgG  k its  
(Dia gnos tic  A utoma tion,  Inc . ,  Cal i fornia  
United Sta tes) .  One mil l i l i ter  of  the  
Chlamydia  a nt is erum was a dded to 0.5 
ml  of  pa tient  s erum ( tes t) ,  whil e 0 .5 ml  of  
pat ient  s erum was  added  to 1 ml  of  
Chlamydia  sta nda rd sol ution (sta ndard)  
fol l owed by incubat ion  for  30 minutes  at  
37oC and measurement  with the 
spectrophotometer  a t  a  wa vel ength  of  
370 -  450 nm.  The Chla mydia  l evel  (Chl)  
was s ubs equently  deduc ed  as  
fol l ows:chl  =  Test  absorba nce            X  
10.4                                           
          St a ndard a bsorba nce  
 
Interp retation of  resu lts :  IgG index of  
0 .90 or l ess  were  s ero- nega tive for IgG  
ant ibody,  whil e  IgG index of  1 .00 or 
grea ter  were posi t ive for IgG a nt ibody.  
 
RESULTS AND DISCUSSION 
 
As indicated by the confidence interval (Table 1), 
24 % to 52 % of the patients that attend the 
fertility clinics in Benin City, Nigeria were most 
likely to be infected with Chlamydia; with the 
primary infertile patients accounting for 32 % of 
the cases and secondary infertile patients for 68 
% of the cases. The findings in the present study 
revealed a high prevalence of Chlamydia 
infection which agreed with the work of Sturm-
Remirex et al., 2002.    
 
Table 1   Prevalence of Chlamydia infections in 
infertile women attending fertility clinics in Benin 
City, Nigeria 
 

 
 
N: the total numbers of infertile women from who blood 
samples were collected for screening. P: the total number 
of positive cases. S: standard. CI: confidence interval. 

 
There was a wide variation in the prevalence of 
C. trachomatis which may be dependent on the 
age, marital status, clinical condition, 
sensitivities of the methods used, and various 
other factors (Buye et al., 2001; Verkoyeen et al., 
2002). C. trachomatis infections have been 
shown to be asymptomatic with undetected or 
multiple infection in up to 70% women 
population who are at risk of developing asevere 
reproductive sequelaeinfection which agreed 
with the work of Sturm-Ramirex et  al.  (2002). 
including pelvic inflammatory disease and tubal 
infertility (Carey and Beagl y, 2010), indicating 
that the infection was a silent epidemic. In most 
part of Nigeria, C. trachomatis are not routinely 
screened for, and hence relative information 
about frequencies ofthe organisms is scarce. 
There is need therefore for routine screening of 
women for Chlamydiaand subsequent treatment 
to protect them from prolonged infection which 
could have effect on fertility due to tubal 
blockage. History of infertility and pelvic 
inflammatory disease, other sexually 
transmitted diseases and spontaneous 
abortion have been associated with the of 
infection with C. trachomatis (Geisler, 2006). 
The distribution of positive cases of Chlamydia 
infection amongst the different age groups, as 
presented in Table 2, ranged between 37 % in the 
36 – 40 years age group and 5 % in the 25 – 30 
years age group. 
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Table 2 Distribution of positive cases 
among the different age groups of infertile 
women. 
 

 
 
P: the total number of positive cases. S: standard 
error. CI: confidence interval. 
 

From the results obtained in thisstudy, it can be 
seen that the prevalence of Chlamydia infection  
 
 
was quite high amongst women aged between 36 
and 40 years old. This may indicate higher sexual 
activity and low or no use of barrier (condom) 
method of contraception in this age group 
(Alarape et al., 1998). This presentfinding 
agreed with the views by Kotchick et al. (2001), 
that C. trachomatis can be transmittedthrough 
sexual intercourse. It can be deduced that the 
females must have contacted the infection 
through sex or contact with contaminated 
surfaces such as toilet seats (Parks et al., 1997; 
Kotchick et al, 2001). Widespread utilization of 
more accurate tests like nucleic acid 
amplification fordetection of infected genital 
secretions in those attending the sexually 
transmitted infection or generalgynecological 
clinics for infertility are presently nonexistent in 
Nigeria and many developing countries, and 
their use should be encouraged since this is 
perhaps a better way of detecting and treating 
asymptomatic C. trachomatis, which is still highly 
prevalent in apparently healthy population, 
especially the more sexually active population. 
Measures such as the use of barrier method 
during sexual intercourse, limiting the number 
of sexual partners, public awareness, school 
involvement, and peer educators may help in 
reducing the disease prevalence. 

 
CONCLUSION 
 
A relatively high frequency of Chlamydia 
infections was observed in infertile patients in 

Nigeria, especially in patients with secondary 
infertility and within the age group 
of 36-40 years. Lack of symptoms 
often makes clinical diagnoses of 
chlamydia infection somewhat 
difficult. Thus routine screening is 
recommended to enable early 
therapeutic interventions. 
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