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ABSTRACT

Infertility is a worldwide problem and tubal factor infertility important cause of infertility. One of most common cause of tubal 

factor infertility is pelvic inflammatory disease (PID). Chlamydia trachomatis (CT) is important cause of pelvic inflammatory 
disease, patient present to physician when complication of disease already occurs because most of the infections are 
asymptomatic. So we undertook this study to determine association of previous C.trachomatis infection and tubal factor 
infertility with the help of serology and PCR and also to determine the association of C.trachomatis infection and secondary 
infertility with previous history of spontaneous Abortion or ectopic pregnancy. 
Method -: The study group was recruited from women of reproductive age less than 35 years with primary and secondary 
infertility that came to the obstetrics and gynecology outpatient department. Hysterosalpingography (HSG) used to asses 
fallopian tube .CT-IgG done to fined previous CT infection and CT-PCR done to see current infection. Also CT-IgG compare 
with Hysterosalpingography to predict fallopian tubal blockage.
Result-: Total 116 patients involve in the study 60 patients of primary infertility and 56 patients of secondary infertility. Total 32 
patients show tubal obstruction on hysteronsalphyngrophy. Significant association was found between CT IgG positivity and 
secondary infertility. Significant association was found between CT IgG, CT PCR positivity and tubal factor infertility and also 
significant association find between CT-IgG positivity and secondary infertility patients with previous history of abortion and 
ectopic pregnancy. CT-IgG can predict tubal blockage in infertile patient.
Conclusion –: Chlamydia trachomatis infection is important cause of PID and infertility. Its early detection prevents its 
complication like infertility, abortion and ectopic pregnancy. CT-IgG can use for predicting tubal factor infertility so unnecessary 
invasive procedure can be avoided in these patients
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Introduction
Infertility is a worldwide problem. 15-20% married couples 
are childless though they want children. The tubal factor is 
the most frequent cause of female infertility. Tubal disease 
is responsible for 25–35% of female infertility.1 One of the 
most preventable causes of infertility is sexually transmitted 
diseases. Chlamydia trachomatis belongs to the most com-
mon sexually transmitted bacterial organisms, worldwide. 
The bulk of infections remains undetected and untreated 
because most infected people are asymptomatic and do not 
seek medical attendance. If untreated, chlamydiae may reach 
the upper genital tract of affected women and cause pelvic 
inflammatory disease (PID).2 Pelvic inflammatory disease 
(PID) is the most common cause of tubal disease, represent-
ing greater than 50% of cases 3,4 After one episode of PID, the 
rate of infertility has been estimated at 11%, which increases 
to 23% and 54% after two and three episodes, respectively.5 

Similarly, multiple studies have shown associations between 
previous chlamydial infection, both symptomatic and asymp-
tomatic, and abortions , ectopic pregnancy.6In some industri-
alized countries screening programs have been established 
to reduce the rate of PID and to prevent development of re-
productive sequelae.7,8,9

So we undertook this study to determine association of pre-
vious C.trachomatis infection and tubal factor infertility with 
the help of serology and PCR and also to determine the as-
sociation of C.trachomatis infection and secondary infertil-
ity with previous history of spontaneous Abortion or ectopic 
pregnancy. 

MATERIALS AND METHODS
Study was conducted over period of 1year from Jun 2009 to 
Jun 2010. 



Volume : 2 | Issue : 3 | March 2013 ISSN - 2250-1991

PARIPEX - INDIAN JOURNAL OF RESEARCH  X 261 

The study group was recruited from women of reproductive 
age less than 35 years with primary and secondary infertility 
that came to the obstetrics and gynecology outpatient depart-
ment of Government Medical College, Aurangabad, India. 
They had no genital anomaly, hormonal imbalance , galac-
torrhea, hirsutisum, diabetes, hypertension, thyrotoxicosis, 
spouse sperm count within normal limits and no contraceptive 
use. Detailed history and clinical features were recorded, and 
all relevant investigations were performed.

Hysterosalpingography (HSG) was done in all cases subse-
quent to enrollment. Tubal infertility was said to be present 
if bilateral tubal occlusion with or without hydrosalpinx was 
seen on HSG. They were further categorized on the basis of 
whether they presented with symptoms suggestive of uro-
genital tract infection or had no symptoms. Secondary in-
fertile patients were further divided into whether patient had 
previous history of spontaneous Abortion or ectopic preg-
nancy or not. 

Specimen collection- After cleaning the cervix, two cervi-
cal swab Specimen were taken in HDPE tube from HiMedia 
Laboratories. Swabs were immediately transported to mi-
crobiology department in CT transport medium from Sacace 
biotechnology (18 San Carlo str.,81100 Caseta,Italy) for Chla-
mydia trachomatis specific polymerase chain reaction (PCR). 
Blood Specimen was collected in a plain tube and sent to mi-
crobiology department for detection of Chlamydia trachomatis 
specific antibody by ELISA. 

Laboratory diagnosis of C trachomatis.
DNA was extracted from the swab specimen in the molecular 
biology section of microbiology department using DNA-Sorb-
A extraction kit from Sacace Biotechnologies (18 San Carlo 
str.,81100 Caseta,Italy) as per the manufactures instruction.

C. trachomatis was amplified using Seeplex HPV/STD4 ACE 
Screening Multiplex PCR kit (Taewon Bldg.65-5, Bangyi-
Dong, Songpal-Gu, Seoul 138-050, Korea) as per the manu-
facture instruction. It amplifies Chlamydial 711bp plasmid 
DNA with amplification program as follows; initial denaturation 
94 ºC for 15 min, followed by forty cycles of denaturation 94 
ºC for 30 sec, Annealing 60 ºC for 1min 30 sec, Elongation 72 
ºC for 1min 30 sec and final step of elongation 72 ºC for 10 
min. Electrophoresis of amplified product was run on 2% Aga-
rose gel , observed under UV transilluminator and the results 
were documented.(figure 2)

Duplicate cervical swabs were sent to National Institute for 
Research in Reproductive Health, Indian Council of Medical 
Research, Mumbai, India as part of quality control program, 
where. DNA was extracted from the swab specimen using a 
rapid non-enzymatic method.10 Polymerase Chain Reaction 
(PCR) amplification of in-house β-globin gene was carried out 
to identify sampling errors and to monitor the absence of PCR 
inhibitors in the extracted genomic DNA.PCR was performed 
on extracted DNA using a primer pair selected from the con-
served region of the Major Outer Membrane Protein (MOMP) 
gene of C. trachomatis 11 following a standardized PCR pro-
tocol.12 This primer pair amplifies an 180bp DNA fragment, 
which is common to all serotypes of C. trachomatis. Elec-
trophoresis of the amplified products was carried out on 2% 
agarose gel containing Ethidium bromide and observed un-
der an UV transilluminator and the results were documented. 
Standard protocol for southern blotting was then carried out 
for transfer of PCR products to nylon membrane, which was 
further processed for hybridization using a C. trachomatis 
specific probe. PCR dig-labeling reagent (Roche diagnostics 
G

mb
H, Mannheim, Germany) was used to synthesize probe. 

Immunodetection was carried out using dig-luminescence 
detection reagents (Roche diagnostics G

mb
H, Mannheim, 

Germany). (figure 3) All our PCR results co-related with the 
NIRRH PCR results. 

Detection of C. trachomatis IgG Antibodies 
Commercially available enzyme-linked immunosorbent as-

say (ELISA) kit was used to detect C.trachomatis specific 
IgG antibody. (NovaTec Immunodiagnostica, G

MB
H). In brief, 

Microtitre wells pre coated with C. trachomatis antigens were 
incubated with serum specimen at a 1:100 dilution so that 
any corresponding antibodies if present in the serum would 
bind to antigen to form complexes. After washing the wells 
to remove all unbound sample material, horseradish peroxi-
dase (HRP) labeled anti-human IgG conjugate was added 
which binds to captured Chlamydia specific antibodies. The 
immune complex formed by the bound conjugate was visual-
ized by adding Tetramethylbenzidine (TMB) substrate, which 
gives a blue colored reaction product. After terminating the 
reaction using a stop solution (sulphuric acid, 0.2mol/l), the 
absorbance of the end product, which is yellow in color, was 
read at 450 nm using an ELISA plate reader (μ Quant, Bio-
Tek Instruments, Inc.). The intensity of this product is directly 
proportional to the amount of Chlamydia-specific IgG antibod-
ies in the specimen. The specimens with O.D. higher than the 
cut off value (0.250-0.900) were considered positive for Chla-
mydia specific antibodies and used as an indicator of past 
Chlamydia infection.

Statistic analysis – Statistical analysis was performed using 
Epi info software version 3.2 Data was compared with the chi 
square test. A P value of <0.05 was considered statistically 
significant. 

RESULTS
Out of 252 infertile women total 116 fulfill the study criteria 
they were enrolled in the study. Among these infertile cas-
es, 54 (44.82%) were in the age group of 26-30 years,50 
(41.37%) were in 20-25 year age group and 12 (13.79%) 
were in 31-35 year age group. 68 (58.62%) women belonged 
to urban area and 48(41.37%) belonged to rural area. 60 
(51.72%) women had primary infertility and 56(48.27%) wom-
en had secondary infertility. 24(20.68%) women had history 
of previous abdominal pain and viginal discharge. Out of 56 
secondary infertile women 28(50%) had Spontaneous Abor-
tion and ectopic pregnancy, out of these 12(42.86%) women 
had history of 1st trimester abortion, 4(14.28%) women had 
history of 2nd trimester abortion,4(14.28%) women had history 
of recurrent abortion,6(21.42%)women had history of ectopic 
pregnancy, 2(7.14%) women had history of recurrent abortion 
with ectopic pregnancy. (Table1)
Table1 Patients with Spontaneous Abortion or ectopic 
pregnancy (n-28)
History No. patients

1st trimester abortion 12 (42.86%)
2nd trimester abortion 4 (14.28%)
Recurrent abortion 4 (14.28%)
Ectopic pregnancy 6 (21.42%)
Recurrent abortion with ectopic pregnancy 2 (7.14%)

32 (27.58%) women showed fallopian tube blockage on hys-
terosalpingography, out of which 24(75%) women had sec-
ondary infertility and 8(25%) women had primary infertility. To-
tal 40 patients come positive for C.trachomatis IgG (CT-IgG) 
of which 32 (57.14%) patients of secondary infertility and 8 
(13.33%) patients of primary infertility. A statistical significant 
association was observed when C.trachomatis IgG positive 
patients were compared with primary vs secondary infertil-
ity (Chi-square -10.44 P –Value- < 0.05) (Table 2) .Out of 32 
women with tubal factor infertility (TIF), 24 (75%) were posi-
tive for C.trachomatis IgG , of which 20 (83.33%) women had 
secondary infertility and 4(16.6%) women had primary infertil-
ity. A higher percentage of C.trachomatis IgG positivity was 
seen in patients with TIF which was statistically significant 
when compared to patients without TFI. (Chi-square-7.16 , P 
-Value -< 0.05). (Table 2). It was seen that out of 28 women 
of secondary infertility with spontaneous Abortion or ectopic 
pregnancy,24 (85.71%) were positive for CT IgG antibody. All 
6 women with previous history of ectopic pregnancy were CT-
IgG positive. (ref both table 1 and table 2) .A statistical signifi-
cant association was observed when C.trachomatis IgG posi-
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tive secondary infertile patients were compared with previous 
history of spontaneous Abortion or ectopic pregnancy vs with-
out history. (Chi-square-14.36, P –Value-<0.01) (Table 2) 

Total 16 infertile women come positive for C.trachomatis PCR 
of these 8 patients of secondary infertility and 4 patients of 
primary infertility positive for both C.trachomatis PCR and 

C.trachomatis IgG. Out of 32 women with Tubal factor infertil-
ity 12(37.5%) were positive by PCR; 8(66.66%) secondary 
infertility 4(33.33%) primary infertility. Difference between 
positive for CT-PCR in patient with tubal factor infertility and 
patient with absent tubal factor infertility was statistically sig-
nificant. (Chi-square-4.82,P -Value -< 0.05). (Table 2) 

Table 2 – results of bivariant analysis to asses the association between CT-IgG, CT-PCR positivity and various charac-
teristics of women with infertility

Characteristics Total No. of 
patient CT-IgG positivity P value CT-PCR positivity P value

Type of infertility (n-116)
Primary infertility
Secondary infertility

60
56

8(13.33%)
32(57.14%)

 

< 0.05

8(13.33%)
8(14.28%) >0.05

Tubal factor infertility (n-116)
Present 
Absent

32
84

24 (75%)
16(19.04%) < 0.05 12 (37.5%)

4(4.76%)
<0.05

Spontaneous Abortion/ectopic
(n-56)
Present 
Absent 

28
28

24(85.71%)
8 (28.57%) < 0.01 4(14.28%)

4(14.28) >0.05

Considering HSG as marker of tubal blockage, sensitivity of Chlamydial IgG antibodies as a diagnostic marker for tubal factor 
infertility was 75%, and specificity 80.95%. (Table 3)

(Table 3)-Comparison of Chlamydia IgG antibodies and 
HSG as markers of tubal blockages.

CT IgG HSG-positive
cases,

HSG-negative
cases, Total

CT IgG positive cases 24 (75%) 16 (19.04%) 40

CT IgG Negative cases 8(25%) 68(80.95%) 76

Total 32 84 116

Sensitivity =75% specificity= 80.95% 

Positive predictive value = 60%, Negative predictive val-
ue=89.47%

DISCUSSION 
Upper reproductive tract infection with C. trachomatis is rec-
ognized to be a major cause of tubal-factor infertility and 
ectopic pregnancy among women. It is Important to eluci-
date the cause of tubal dysfunction in view of the problem.2 

In our study C trachomatis IgG and PCR positivity was 
significantly present in women with secondary infertility 
(p< 0.05). Women with secondary infertility also had more 
prevalence of tubal factor infertility (p<0.05). Findings of 
present study were similar to Malik et al13 from India where 
they reported that 55% of secondary infertile women were 
positive for Chlamydia trachomatis IgG antibodies. Several 
studies have documented association between infertility and 
tubal pathology and the presence of circulating antibody to 
C.trachomatis. 14,15,16,17

We found Chlamydia trachomatis IgG more frequently in 
patients with abortion and ectopic pregnancy. All the three 
patients with ectopic pregnancy were C.trachomatis-IgG 
positive. Several studies have documented association be-
tween spontaneous abortion and ectopic pregnancy with 
C.trachomatis infection. Malik et al18 found C.trachomatis 
IgG antibodies in 45%. Sharma et al19 50%. Quinn PA et al20 
57.6% and Shivananda P R et al2155.5% of bad obstetrics 
history patient respectively.

It has been seen that Chlamydia trachomatis courses inflam-
mation of fallopian tube and uterine cavity that results in in-
crease in concentration of cytokines in local region. Despite 
the unresolved nature of the disease etiology, persistent mod-
el of Chlamydial infection has been studied to provide insight 
into the nature of chronic disease.22, 23. 

Persistence is defined as a long-term association between 
Chlamydia and their host cell in which these organisms re-
main in a viable but culture negative state.22, 23 Chlamydial 
persistence is thought to be due in part to a failure to undergo 
secondary differentiation from RB to EB22.

When we correlate CT-IgG as predictor of infertility with HCG 
sensitivity and specificity of CT-IgG come out to be 85% and 
75% respectively. Hence CT-IgG detection can be used as rou-
tine procedure for infertility work up. As invasive procedures 
like Hystero Salpingography (HSG) and laparoscopy require to 
diagnose tubal-factor infertility, multiple studies evaluate sero-
logical testing of C. trachomatis to predict tubal factor infertility. 

Malik et al13 from India reported sensitivity of Chlamydial IgG 
antibodies as a diagnostic marker for tubal factor infertility 
which was 72.7% and specificity was 77.7%

Veenemans et.al24 compared the results of C.trachomatis an-
tibody testing and HSG with respect to their predictive value 
of tubal factor infertility. He found results were comparable.

Dabekausen et.al25 reported that C.trachomatis antibody test-
ing is more accurate than HSG in predicting tubal factor in-
fertility.

Keltz et al26 reported sensitivity and the specificity of Chla-
mydia antibody testing to be 74% and 93% respectively.

Laparoscopy with tubal patency testing remains the most 
accurate method of diagnosing tuboperitoneal pathology at 
the moment .HSG is used for screening purposes. Patient 
tends to experience the procedure as painful and an annoy-
ing test. Furthermore, HSG has an infection risk of 1-3%. The 
Chlamydial IgG antibodies on the other hand, is a simple 
blood test and causes little inconvenience for the patient.24 

Malik et al13. suggested that in a resource-poor country such 
as India ELISA for Chlamydia IgG antibodies can easily be 
substitute for HSG as a screening test for detection of tubal 
occlusion and it should be maintained in infertility work- up. 

Keltz et al26 showed that high positive predictive value 
(94.8%) of Chlamydia serology makes it a good screening 
test before laparoscopy. However, its low negative predictive 
value of 69.8% necessitates the continued use of HSG to find 
tubal damage from causes other than Chlamydia. They also 
showed that HSG and Chlamydia serology when combined, 
their sensitivity and specificity for finding tubal pathology was 
increased to about 80%. Chlamydia serology is an inexpen-
sive, noninvasive test for screening of tubal factor infertility 
that may help directly in the management of infertile patients. 
Except to diagnose endometriosis in patients with menstrual 
dysfunction and lower abdominal pain, laparoscopy is unlikely 
to add to the diagnostic work-up for infertility. Likewise, when 
either the Chlamydia serology or HSG is abnormal, laparo-
scopic tubal assessment is indicated. 
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CONCLUSION
The present study finding show that specific antichlamydial 
antibodies are more frequently detected in infertile patient 
with Chlamydia infection as compared to direct method like 
PCR ,In present study, we could demonstrate that C. tra-
chomatis infection must be also considered as an important 
risk factor for infertility, ectopic pregnancy and abortionc his-
tory patients. Present study confirms the previous finding 
that tubal abnormalities are important cause of infertility in 

woman.2, 14 to 17 We also found that women with infertility or 
ectopic pregnancy associated with tubal diseases had much 
higher prevalence CT IgG antibody and its detection must be 
incorporated in infertility work up. 

Finally we should have screen strategies least in high risk 
group to detect Chlamydia infection early which will prevents 
its later development of reproductive sequelae.

REFERENCES

1. Serafini P, Batzofin J. Diagnosis of female infertility. J Reprod Med 1989; 34:29–40. | 2 Siemer J, Theile O, Larbi Y, Fasching P A, et.al. Chlamydia trachomatis 
Infection as a Risk Factor for Infertility among Women in Ghana, West Africa Am. J. Trop. Med. Hyg 2008;78 (2):323–327. | 3 Honore GM, Holden AE, Schenken RS. 
Pathophysiology and management of proximal tubal blockage. Fertil Steril 1999; 71:785–795 | 4 Grant A. Infertility surgery of the oviduct. Fertil Steril 1971; 22:496–503 
| 5 McComb PF, Rowe TC. Salpingitis isthmica nodosa: evidence it is a progressive disease. Fertil Steril 1989; 51:542–545. | 6 Westrom L, Bengtsson LPH, Mårdh PA 
Incidence, trends and risks of ectopic pregnancy in a population of women. Br. Med. J. 1981; 282:15–18. | 7 Peipert JF. Clinical practice. Genital chlamydial infections. | 
N Engl J Med 2003;349: 2424–2430. | 8 U.S. Preventive Services Task Force. Screening for chlamydial infection: recommendations and rationale. Am J Prev Med 2001; 
20: 90–94. | 9 Scholes D, Stergachis A, Heidrich FE, Andrilla H, Holmes KK, Stamm WE. Prevention of pelvic inflammatory diseaseby screening for cervical chlamydial 
infection. N Engl J Med 1996;334: 1362–1366. | 10 Lahiri D K Nurnberger J I, Jr A rapid non-enzymatic method for the preparation of HMW DNA from blood for RFLP 
studies. Nucleic Acids Res.1991 ; 19(19): 5444. | 11 Stephens R S, Mullenbach G, Sanchez-Pescador R, Agabian N Sequence Analysis of the Major Outer Membrane 
Protein Gene from Chlamydia trachomatis Serovar L2 American Society for Microbiology 1986, 168(3)1277-82 | 12 Pramanik JM, Potdar S, and Kerkar S.Diagnosis of 
Chlamydia trachomatis Infection Journal of Clinical Laboratory Analysis.2006; 20:8–14 | 13 Malik A, Jain S, Rizvi M, Shukla I, Hakim S. Chlamydia trachomatis infec-
tion in women with secondary infertility. Fertility and Sterility 2009;91(1):23-26 | 14 Moore DE, Spadoni LR, Foy HM, Wang SP, et al. Increased frequency of serum 
antibody to Chlamydia trachomatis in infertility due to distal tubal disease. The Lancet.1982; 2(8298):574-77. | 15 Conway D, Glazener CM, Caul EO, Hodgson J, et al 
Chlamydial Serology in fertile and infertile women. The Lancet. 1984; 1(8370): 191-193. | 16 Keyhani AH., Nazer M., Mirsalehian A. Evaluation of Serum Chlamydia IgG 
Antibody in Women with Tubal Factor Infertility Research Journal of Medicine and Medical Sciences, 2006; 1(4):150-153, | 17 Peivandi S, Moslemizadeh N, Gharajeh 
S, Ajami A, The Role of Chlamydia trachomatis IgG Antibody Testing in Predicting Tubal Factor Infertility in Northern Iran. International Journal of Fertility and Sterility 
2009; 3(3): 143-148 | 18 Malik A, Jain S,Hakim S, Shukla I & Rizvi M. Chlamydia trachomatis infection & female infertility Indian J Med Res.2006; 123:770-775 | 19 
Sharma K ,Arora U Seroprevalence of chlamydia trachomatis in women with bad obstetric history and infertility Year : 2002 ;56 (5) : 216-217 | 20 Quinn PA, Petric M, 
Barkin M,et al Prevalence of antibody to Chlamydia trachomatis in spontaneous abortion and infertility. Am J Obstet Gynecol. 1987 ; 156(2):291-6 | 21 Shivananda P 
R., Rao K .Antibodies to chlamydia trachomatis in sera of woemn with recurrent spontaneous abortion. J. Obst Gynaecol India 1993, 43, 199-200. | 22 Abdelrahman 
YM, Belland RJ. The chlamydia developmental cycle .FEMS Microbiology Reviews. 2005;29(5):949-59. | 23 Hogan RJ, Mathews SA, Mukhopadhyay S, Summersgill 
JT, Timms P.Chlamydial persistence : beyond the biphasic paradigm Innfection and immunity,2004; 72(4):1843-55. | 24 Veenemans LM, van der Linden PJ. The value 
of Chlamydia trachomatis antibody testing in predicting tubal factor infertility, Human reproduction. 2002; 17(3):695-98 | 25 Dabekausen YA, Evers JL, Land JA, Stals 
FS. Chlamydia trachomatis antibody testing is more accurate than hysterosalpingography in predicting tubal factor infertility. Fertil. Steril., 1994;61, 833–837. | 26 Keltz 
MD, Gera PS, Moustakis M. Chlamydia serology screening in infertility patients. Fertil Steril. 2006; 85(3):752-4.


