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Abstract:  

 Background: Chlamydia trachomatis is the most prevalent bacterial sexually transmitted infection 

globally and is associated with serious reproductive complications, including ectopic pregnancy. The 

presence of anti-chlamydial immunoglobulin G (IgG) antibodies has been linked to a higher risk of 

ectopic pregnancy. This study aimed to compare the frequency of Chlamydia trachomatis infection in 

women with ectopic pregnancy versus those with normal intrauterine pregnancies.  

 Methods: A case-control study was conducted over 10 months (February–December 2019) at the 

Department of Obstetrics and Gynecology, Azadi Teaching Hospital, Kirkuk, Iraq. A total of 86 

pregnant women were enrolled: 43 with confirmed ectopic pregnancy (case group) and 43 with early 

normal intrauterine pregnancies (control group). Women with a history of ectopic pregnancy, 

infertility, tubal surgery, smoking, or intrauterine device use were excluded. Serum anti-chlamydial 

IgG titers were measured in all participants.  

 Result: There were no statistically significant differences between the groups regarding age, 

gestational age, body mass index, or parity. Anti-chlamydial IgG was positive in 39.5% of women 

with ectopic pregnancy compared to 16.3% in the control group. The mean antibody titer was 

significantly higher in the ectopic pregnancy group. A titer above 9.98 NTU may predict the risk of 

ectopic pregnancy. No significant correlations were found between antibody titer and demographic or 

clinical parameters.  

 Conclusions: A higher frequency and titer of anti-chlamydial antibodies were observed in women with 

ectopic pregnancy. These findings suggest a potential role of chlamydial infection in the pathogenesis 

of ectopic pregnancy. 
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INTRODUCTION 

 

An ectopic or extrauterine pregnancy is one in which the blastocyst implants anywhere other 

than the endometrial lining of the uterine cavity. Nearly 95 percent of ectopic pregnancies (EP) 

implant in the fallopian tube. Bilateral EPs are rare, with an estimated prevalence of one in 

every 200,000 pregnancies (1). In the United Kingdom, the estimated maternal mortality 

associated with EPs is 0.2 per 1000 cases (2). Over 95% of EPs are tubal in origin, with 80% 

located in the ampullary portion of the fallopian tube (3). 

Only about 50% of women diagnosed with an EP have identifiable risk factors (4). These 

include a previous history of EP, pelvic surgery, pelvic inflammatory disease (PID), Chlamydia 

trachomatis infection, smoking, intrauterine contraceptive device use, in-utero exposure to 

diethylstilbestrol, assisted reproductive technology, and maternal age. Chlamydia trachomatis 

infection is the most common sexually transmitted bacterial infection worldwide (5). It often 

causes milder symptoms compared to other sexually transmitted diseases (6), allowing it to go 

unnoticed until secondary or tertiary complications develop. 

Serious consequences such as acute salpingitis and PID are frequently associated with repeated 

or persistent infections (7). Despite widespread screening and treatment efforts, the Chlamydia 

epidemic persists, with a continual increase in reported cases. Urogenital chlamydial infection 

can result in adverse outcomes in women, including PID, which may lead to tubal factor 

infertility, ectopic pregnancy, and chronic pelvic pain. Notably, chlamydial infections do not 

confer lasting immunity (8). 

Infections caused by C. trachomatis induce the formation of serum-detectable antibodies. While 

"chlamydia antibodies" broadly refer to antibodies against the Chlamydia genus, they 

specifically target C. trachomatis in human infections (9). In cases of lower genital tract 

infections, the detection of these antibodies in a single serum specimen is of limited value, as 

they may be present even in women without active infection. However, there is considerable 

evidence linking the presence of these antibodies—particularly at high titers—with upper 

genital tract infections (10). 

Acute inflammation is implicated in the tubal damage that predisposes to EP. Conditions such 

as chronic salpingitis and salpingitis isthmica nodosa also contribute. Recurrent chlamydial 

infections lead to intraluminal inflammation, fibrin deposition, and tubal scarring. Persistent 

chlamydial antigens may provoke a delayed hypersensitivity response, perpetuating damage 
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despite negative cultures. Inflammation within the fallopian tube may disrupt embryo transport 

and produce premature implantation signals (11). 

As the fallopian tube lacks a submucosal layer, a fertilized ovum can easily implant within the 

muscularis layer. Rapid proliferation of trophoblasts can erode the muscularis, allowing 

maternal blood to fill surrounding spaces, leading to rupture (12). 

Several studies have shown a higher proportion of women with EP have serologic evidence of 

past C. trachomatis infection compared to women with intrauterine pregnancies. Among those 

with EP, seropositive patients had a higher prevalence of pelvic adhesions compared to 

seronegative patients. Furthermore, increasing antibody titers were significantly associated with 

both the presence and severity of tubal damage (13). 

 

PATIENT and METHOD 

This case-control study was conducted in the Department of Obstetrics and Gynecology at 

Azadi Teaching Hospital, Kirkuk, over a 10-month period from February 1st to December 1st, 

2019. Verbal consent was obtained from all participants prior to enrollment. 

A total of 90 pregnant women were initially recruited from both the outpatient clinic and 

emergency/labor wards. Four participants were excluded due to invalid or missing anti-

chlamydial antibody titer results, leaving 86 women eligible for final analysis. The 

participants were categorized into two groups: 

 Case group: 43 women diagnosed with tubal ectopic pregnancy. 

 Control group: 43 women with early normal intrauterine pregnancies (first trimester), 

matched for age and gestational age with the case group. 

The diagnosis of ectopic pregnancy was based on the following criteria: 

 Serum beta-human chorionic gonadotropin (β-hCG) level > 1500 IU/mL. 
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 Transvaginal ultrasound findings showing an empty uterine cavity and cervical canal, 

but with a gestational sac located in the adnexa or fallopian tube. 

 All scans were performed by an obstetrician and reviewed by a radiologist. In some 

acute presentations, diagnosis was confirmed intraoperatively and supported by 

histopathological findings. 

Control participants were selected based on clinical signs of early pregnancy (e.g., menstrual 

delay), positive pregnancy test, and ultrasound confirmation of a normal intrauterine 

gestational sac. 

Exclusion criteria included: 

 Use of intrauterine contraceptive devices (IUCD) at the time of conception 

 Previous ectopic pregnancy 

 History of infertility or tubal surgery 

 History of in vitro fertilization (IVF) 

 History of smoking 

 Other types of ectopic or heterotopic pregnancies 

All participants completed a structured questionnaire to obtain demographic and clinical data. 

General examination including measurement of body mass index (BMI) was performed. 

Laboratory and imaging investigations included: 

 Full blood count 

 Serum pregnancy test 

 β-hCG titer 
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 Serum anti-chlamydial immunoglobulin G (IgG) antibody levels 

 Transvaginal ultrasound to assess gestational sac location, size, and presence of free 

fluid 

A positive anti-chlamydial IgG result was defined as a titer > 11 NTU. 

 

 

 

RESULTS 

A total of 86 pregnant women were included in the study. They were equally divided into two 

groups: the case group consisted of 43 women diagnosed with tubal ectopic pregnancy, while 

the control group included 43 women with early normal intrauterine pregnancies. 

As shown in Table 1, there were no statistically significant differences between the two 

groups in terms of age, body mass index (BMI), gestational age (GA), or parity (P ≥ 0.05), 

indicating adequate matching between groups for these variables. 
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Table 1: Comparison between study groups by certain characteristics 

 

Variable 
Case 

Mean ± SD 

Control 

Mean ± SD 
P – Value 

Age (Year) 28.39 ± 5.8 27.72 ± 6.4 0.609 

GA (Week) 6.46 ± 0.66 6.76 ± 1.3 0.167 

BMI (kg/m²) 25.3 ± 2.6 25.67 ± 3.0 0.545 

Parity 1.97 ± 1.5 1.69 ± 1.0 0.313 

Anti-chlamydial 

antibody titer 

(NTU) 

11.72 ± 1.81 9.36 ± 2.05 0.001 

 

The comparison of anti-chlamydial antibody results between the groups is presented in Figure 

1 and Table 1. Among women with ectopic pregnancy, 17 (39.5%) tested positive for anti-

chlamydial IgG antibodies, whereas only 7 (16.3%) of the control group tested positive. 

Furthermore, the mean anti-chlamydial antibody titer was significantly higher in the ectopic 

pregnancy group compared to the control group (11.72 NTU vs. 9.36 NTU, P = 0.001). 

 

Figure 1 . Anti-chlamydial Antibody Results in Study Groups 
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A receiver operating characteristic (ROC) curve analysis was performed to evaluate the 

predictive value of anti-chlamydial antibody titer for ectopic pregnancy. As shown in Figure 2 

and Table 2, a cutoff value of 9.98 NTU was identified. An antibody titer above this threshold 

was significantly associated with increased risk of ectopic pregnancy, with an area under the 

curve (AUC) of 84.6%. 

 

Table 2: Diagnostic Accuracy for Test of Ectopic Pregnancy 

Anti-

chlamydial 

antibody 

titer 

(NTU) 

Cut-off 

value 

Sensitivity Specificity PPV NPV Accuracy 

9.98 88.4% 81.4% 82.6% 87.5% 84.9% 

 

 

 

Figure 2 : ROC curve for anti-chlamydial antibody titer as a predictor for the risk of 

ectopic pregnancy 
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These findings suggest that elevated anti-chlamydial antibody titers may serve as a useful 

predictive marker for ectopic pregnancy. 

No statistically significant correlations (P ≥ 0.05) were observed between anti-chlamydial 

antibody titers and participants’ age, BMI, or gestational age (Table 3). 

 

Table 3: Correlation between anti-chlamydial antibody titer and certain characteristics 

Variable r P – Value 

Age (year) 0.035 0.75 

BMI (kg/m²) 0.009 0.938 

GA (Week) - 0.059 0.592 

 

 

DISCUSSION 

Ectopic pregnancy (EP) remains a significant public health concern, particularly in many 

developing nations where it contributes considerably to pregnancy-related morbidity and 

mortality (14). This is supported by its increasing incidence worldwide (15). The primary risk 

factors for tubal EP include tubal damage from previous surgery or infection, smoking, and 

assisted reproductive technologies. Another proposed mechanism involves alterations in the 

transport mechanism or environment within the fallopian tube, leading to fetal retention (16). 

Numerous studies have investigated the antibody responses triggered by Chlamydia 

trachomatis infection, consistently showing a strong association between the presence of 

serum antibodies and the risk of EP. The risk appears to be especially elevated in women with 

repeated Chlamydia exposures. These findings emphasize that C. trachomatis infection is a 

major contributor to fallopian tube damage, which predisposes individuals to EP (17). 

Although the levels of C. trachomatis IgG antibodies decline over time following infection 

they may persist at detectable levels for several years—even after successful antibiotic 
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treatment. This persistence is more pronounced in women with repeated infections. Moreover, 

a correlation has been demonstrated between antibody titers and the severity of inflammation 

and tubal pathology (18,19). 

In this study, 86 women were enrolled—43 in the case group (tubal EP) and 43 in the control 

group (first-trimester normal intrauterine pregnancy). Anti-chlamydial antibody positivity was 

observed in 39.5% of the EP group, compared to 16.3% in controls. The mean antibody titer 

was significantly higher among EP patients (11.72 vs. 9.36 NTU, P=0.001). However, there 

were no statistically significant correlations between antibody titer and parity, age, BMI, or 

gestational age (P ≥ 0.05). 

These findings are consistent with those of Rantsi et al. (20), who reported a higher 

seropositivity for C. trachomatis IgG in EP cases (29.3%) compared to controls (15.0%, P < 

0.001). Similarly, Agholor et al. (21) found a significant difference in Chlamydia antibody 

positivity between EP patients (48.0%) and controls (16.3%, P < 0.001), though they also 

noted that the presence of antibodies was not significantly associated with parity (P > 0.05). 

In contrast, Bokhari et al. (22) observed no statistically significant difference between cases 

and controls in anti-chlamydial IgG prevalence (25% vs. 11.3%, P = 0.097), though a higher 

proportion was still seen among cases. They also reported no significant association between 

anti-Chlamydia IgG and parity or contraceptive method. 

Discrepancies among studies may be due to differences in sample size, disease duration and 

virulence, antibody titers, and histories of pelvic inflammatory disease (PID) or previous 

surgeries. Notably, antibody levels can wane over time, making detection difficult in some 

cases (23). 

In this study, ROC curve analysis identified a titer cut-off of >9.98 NTU as predictive for EP, 

with a sensitivity of 88.4%, specificity of 81.4%, and overall accuracy of 84.9%. The 

pathogenesis of C. trachomatis–related reproductive issues is believed to involve 
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inflammation-induced mucosal damage and scarring (24). Both innate and adaptive immune 

responses contribute to disease severity, with genetic variability possibly explaining why only 

some women develop complications (25). While some women may sustain tubal damage after 

a single infection, others only develop complications after repeated or chronic infections (26). 

Several differences may also influence immune response, symptom severity, and infection 

persistence (27). 

No significant differences were found between the groups regarding age, BMI, gestational 

age, or parity (P ≥ 0.05), aligning with findings from Abdullateef et al. (28), who reported no 

significant difference in gestational age between EP and control groups. 

 

CONCLUSION 

Significantly higher proportion of women diagnosed with tubal ectopic pregnancy tested 

positive for anti-chlamydial antibodies compared to those with normal intrauterine 

pregnancies. Furthermore, the mean antibody titer was notably elevated in the EP group, 

suggesting a potential role for anti-chlamydial antibody levels as a predictive marker for 

ectopic pregnancy. This association remained significant regardless of the patients' age, 

gestational age, or parity. The predictive value of the antibody titer may be particularly useful 

in women presenting with non-specific symptoms such as chronic lower abdominal pain or 

vaginal spotting, thereby aiding in the early identification and management of ectopic 

pregnancies. 

 

 

 

 



 

 

 

 

Kirkuk Journal of Medical Sciences - Volume 10/ Issue 1/ 2022 

 

115 

RECOMMENDATION 

It is recommended that future research includes larger clinical trials involving a greater 

number of participants and a longer study duration to further investigate key aspects of 

Chlamydia trachomatis infection and its relationship with ectopic pregnancy. Specifically, 

such studies should aim to evaluate the predictive value of anti-chlamydial antibody levels in 

identifying women at risk of ectopic pregnancy. Additionally, assessing whether a combined 

diagnostic approach using both PCR and ELISA methods offers superior accuracy in 

detecting active or past infections would be valuable for guiding clinical management. 

Moreover, routine screening for Chlamydia trachomatis is advised, particularly for sexually 

active women under the age of 25 and for women aged 25 and older who are at increased risk. 

Early detection and timely treatment in these groups can help prevent the long-term 

reproductive complications associated with undiagnosed or untreated infections, including 

ectopic pregnancy. 
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