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ABSTRACT 
 

Background: Genital chlamydial infection is the most commonly reported bacterial sexually 
transmitted disease worldwide. It poses a public health problem of epidemic proportions. Untreated 
or poorly treated cases result in endosalpingeal damage and destruction of tubular architecture 
with multiple sequelae including tubal infertility and ectopic pregnancy.  
Aims: To determine serological evidence of prior chlamydial infection in patients with ectopic 
pregnancy and to investigate associations between prior Chlamydia infection, its risk factors and 
ectopic pregnancy in Port Harcourt.  
Materials and Methods: This was a case-control study carried out at the University of Port 
Harcourt Teaching Hospital, involving 64 women treated for ectopic pregnancy who served as 
subjects and the 64 women with normal intrauterine pregnancies drawn from the antenatal clinic 
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who served as controls. Information on their socio-demographic characteristics and sexual 
behaviour were obtained using a semi-structured questionnaire. Serological evidence of prior 
chlamydial infection was determined in both groups by testing for the presence of Chlamydia 
immunoglobulin G antibodies in their blood. Statistical analysis was done using SPSS 20 statistical 
software. 
Results: Chlamydia antibiodies were found in 53.1% of patients with ectopic pregnancy and 28.1% 
of the control (p=0.03). The presence of Chlamydia antibodies was associated with a two-fold risk 
of ectopic pregnancy with an Odd’s ratio (O.R 2.25; CI 1.02-5.03). Two-thirds of the patients with 
Chlamydia antibodies had pelvic adhesions at laparotomy. Early coitarche, previous history of 
pelvic inflammatory disease, history of induced abortion and single women were the risk factors of 
Chlamydia trachomatis infection found to be positively associated with ectopic pregnancy. 
Conclusion: There was a risk association between Chlamydia trachomatis infection and ectopic 
pregnancy. 
 

 
Keywords: Chlamydia trachomatis; antibodies; pelvic inflammatory disease; ectopic pregnancy. 
 
1. INTRODUCTION  
 
In Nigeria, in the last two decades, ectopic 
pregnancy has assumed epidemic proportion 
with significant maternal morbidity, mortality and 
fetal wastage [1]. The incidence of ectopic 
pregnancy is directly related to the prevalence of 
salpingitis. Endosalpingeal damage secondary   
to pelvic inflammatory disease caused by 
Chlamydia trachomatis infection has been found 
to be a major risk factor for the development of 
ectopic pregnancy [2,3]. Studies from Northern 
and South-Western Nigeria showed macroscopic 
evidence of pelvic inflammatory disease at 
laparotomy in over 60% of patients with ectopic 
pregnancy [4-6]. Both increased incidence of              
C. trachomatis infection and the efficacy of 
antibiotic therapy in preventing total tubal 
occlusion, after an episode of salpingitis, are 
related to increased incidence of ectopic 
pregnancy [7]. In females, up to 40% of 
chlamydial cervicitis may ascend to the 
endometrium and is responsible for the aetiology 
of endometritis and salpingitis [8,9].  Fallopian 
tube samples of patients with ectopic pregnancy 
have also been found positive for C. trachomatis 
deoxyribonucleic acid using the polymerase 
chain reaction. The frequent association between 
chlamydial cervicitis and the presence of vaginal 
clue cells or gram stain abnormalities indicative 
of an overgrowth of anaerobic bacteria has led to 
the speculation that C. trachomatis alters the 
normal vaginal ecology thereby setting the stage 
for a complex polymicrobial upper genital tract 
infection9. Untreated or poorly-treated chlamydial 
infection of the genital tract can therefore have 
serious long term reproductive consequences. 
Late sequelae of the disease include chronic 
pelvic inflammatory disease, tubal blockage and 
infertility, chronic pelvic pain and ectopic 

pregnancy [10-12]. Seroepidemiological studies 
have indicated that Chlamydial infections 
account for a large proportion of asymptomatic 
genital tract infection, by demonstrating a strong 
link between tubal pathology and the presence   
of chlamydial antibodies. The chlamydial 
immunoglobulin G antibodies are associated with 
the development of late sequelae and are 
markers for previous exposure. In chronically 
infected patients negative for endocervical                 
C. trachomatis, a positive serological test may be 
the only indication of chlamydial involvement. 
Serum immunoglobulin G antibodies to 
Chlamydia have also been associated with tubal 
factor infertility and ectopic pregnancy [13-16].   
 
This study therefore evaluates prior exposure to 
C. trachomatis in patients treated for ectopic 
pregnancy by determining the presence of 
immunoglobulin G antibodies in their sera. By 
comparing same with women carrying normal 
intrauterine pregnancy, it seeks to determine the 
risk association between prior C. trachomatis 
infection and ectopic pregnancy in the University 
of Port Harcourt Teaching Hospital, South-South, 
Nigeria. 
 
2. MATERIALS AND METHODS  
 
This was a case-control study carried out in the 
University of Port Harcourt Teaching Hospital 
between 1st January and 30th September 2014. 
The study involved 128 subjects comprised 64 
patients in the gynaecological ward who had 
laparotomy for tubal ectopic pregnancy and 
served as cases, while 64 women with 
intrauterine pregnancy randomly selected from 
the antenatal clinic on the date of admission of 
each patient served as controls. All patients who 
underwent laparotomy for tubal ectopic 
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pregnancy and gave consent were eligible for 
this study. Excluded from this study were 
patients who conceived through in-vitro 
fertilization and embryo transfer or any other 
form of assisted fertilization, patients with ectopic 
pregnancies while on intrauterine contraceptive 
device or progesterone only contraceptives, 
patients who had had previous tubal surgery or 
patients with ectopic pregnancy who had had a 
previous history of abdomino-pelvic surgery with 
peritonitis. 
 
The sample size for this study was calculated 
using the formula for calculating sample size for 
case-control study [17]. After computing for the 
expected 10% attrition, the sample size was 
calculated to be 64 cases and 64 controls giving 
a total sample size of 128. All patients who had 
laparotomy for tubal ectopic pregnancy, who 
consented to this study and satisfied the 
inclusion and exclusion criteria, were recruited 
until the minimum sample size was obtained. 
Ethical approval was obtained from the 
University of Port Harcourt Teaching Hospital’s 
ethical committee. 
 
After obtaining informed consent, the socio-
demographic characteristics of both cases                      
and controls were documented. A structured 
questionnaire was administered to both                          
groups to enquire for sexual behaviour and risk 
factors for chlamydial infection. Serological 
evidence of prior chlamydial infection was 
determined in both groups by examining for the 
presence of Chlamydia immunoglobulin G 
antibodies in their blood using the                      
Immunocomb Chlamydia IgG (C. trachomatis) kit 
by (Orgenics of Israel); a rapid, semi quantitative, 
solid phase enzyme immunosorbent assay (EIA). 
After obtaining informed consent, the author 
collected 2 millilitres of blood from the              
antecubital veins of each study subject. The 
sample was allowed to clot and the serum 
transferred into a cuvette and covered. It wss 
stored in the freezer compartment until it was 
ready for use.   
 
The sample was analysed for chlamydia 
immunoglobulin G antibodies using the 
Immunocomb Chlamydia IgG (C. trachomatis) kit 
by (Orgenics of Isreal). This was a rapid, semi 
quantitative test and a solid phase enzyme 
immunosorbent assay (EIA). It was very sensitive 
in detecting immunoglobulin G Chlamydia 
trachomatis for the analysis, the serum was 
added to the diluent in the well of row A of the 
developing phase (the test spot was divided into 

rows). The attached card was inserted into the 
well of this row. Chlamydial antibodies if present 
in the specimen specifically bound to the 
respective chlamydial antigens on the lower 
spots on the teeth of the card. Simultaneously 
immunoglobulins present in the specimen were 
captured by the antihuman immunoglobulins 
present in the upper spot which served as the 
internal control. In the lower row (row C), the 
captured human IgG reacted with alkaline 
phosphatase-labeled anti human IgG in the next 
two rows, while the unbound component was 
removed by washing. The results were visualised 
as grayish-blue spots on the surface of the teeth 
of the card. 
 
Data collected were entered into a spread sheet 
using SPSS 20.0 for Windows® statistical 
software which was also used for analysis. 
Results are presented as means with standard 
deviations, rates and proportions in tables. 
Descriptive analysis was done for socio-
demographic data and tests of significance were 
done using Chi square (x2) test and Fisher’s 
exact test for bivariate statistical analysis. The 
regression logistic analysis was used to 
determine the association between risk factors 
for Chlamydia trachomatis and ectopic 
pregnancy. The level of statistical significance 
was set at P-value <0.05. 
 
3. RESULTS  
 
Mean age of the subjects was 27.8±5.3 and 
30.7±3.4 for controls. There were significantly 
more [20(31.3%)] single women among the 
subject population with ectopic pregnancy than 
the controls [2(3.1%)] [p < 0.01]. The nulliparous 
women in the subject group were more [30 
(46.9%)] than the controls [6(9.4%)], p=0.03.  
(Table 1). 
 
Chlamydia andibodies were found in 34(53.1%) 
and 18(28.1%) of the subjects and controls 
respectively [p = 0.03]. The presence of 
chlamydia antibodies is associated with a two-
fold risk of ectopic pregnancy; Odd’s ratio (O.R 
2.25; CI 1.02-5.03). 
 
Table 2 shows sexual behaviour of the 
participants. The subjects engaged in sexual 
intercourse at a significantly younger age than 
the controls (p<0.01). The mean number of 
sexual partners in the subjects and controls were 
3.53±2.4 and 3.11±1.96 respectively. Previous 
history of pelvic inflammatory disease was 
obtained in 28(43.8%) of the study group. This 
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was significantly more than 13(20.3%) among 
the controls (p= 0.03).  
 

The mean number of induced abortions in the 
subjects and controls were 2.85 ± 1.2 and 
1.6±1.02 respectively. This showed a statistical 
difference with a p value of 0.04. 
 

Out of the 34 subjects that were seropositive for 
Chlamydia immunoglobulin G antibodies, 23 
(67.6%) had peritubal adhesions at laparotomy; 
while 11(32.4%) had not. All the six patients who 
had dense pelvic adhesions were seropositive for 
C. trachomatis antibodies. 
 

Table 1. Sociodemographic characteristics of the subjects and controls 
 

Parameter Subjects Controls p 
No. % No % 

Age 
15-20 
21-24 
25-29 
30-34 
> 35 
Mean age 

 
7 
9 
22 
18 
8 
27.8±5.3 

 
10.9 
14.1 
34.4 
28 
12.5 
 

 
0 
17 
24 
20 
3 
30.7±3.4 

 
0 
26.6 
37.5 
31.3 
4.6 

 
0.13 

Marital status 
Single 
Married 

 
20 
44 

 
31.3 
68.8 

 
2 
62 

 
3.1 
96.9 

 
0.04 

Parity 
0 
≥1 

 
30 
34 

 
46.9 
53.1 

 
6 
58 

 
9.4 
90.6 

 
0.03 

Occupation 
Professionals 
Non-professionals 

 
8 
56 

 
12.5 
78.5 

 
10 
54 

 
15.3 
84.7 

 
0.18 

Education 
10 
20 
30 

 
2 
30 
32 

 
3.1 
46.9 
50.05 

 
 
26 
38 

 
 
40.6 
59.4 

 
 
0.07 

 
Table 2. Sexual behaviour of subjects and controls 

 
Parameter Subjects Controls p-value 

N % N % 
Coitarche 
13-17 
≥18 
Mean age 

 
38 
26 
17.03±2.58 

 
59.4 
40.6 
 

 
10 
54 
20.66 ±3.12 

 
15.6 
84.4 

<0.01 

No of sexual partners 
1or 2 
≥3 
Mean 

 
44 
20 
3.53 ±2.4 

 
68.8 
31.2 
 

 
41 
23 
3.11±1.96 

 
64.1 
35.9 
 

 
0.28 

History of PID 
Yes 
No 

 
31 
33 

 
48.4 
51.6 

 
13 
51 

 
20.3 
79.7 

 
<0.01 

Condom use 
Yes 
No 

 
62 
2 

 
96.9 
31 

 
59 
5 

 
92.2 
7.8 

 
0.78 

Induced abortions 
Yes 
No 

 
43 
21 

 
67.2 
32.8 

 
29 
35 

 
45.3 
54.7 

 
0.04 

Previous STI in partner 
Yes 
No 

 
2 
62 

 
3.1 
96.9 

 
1 
63 

 
1.7 
98.3 

 
 
0.55 

PID = Pelvic inflammatory disease, STI = Sexually transmitted infection 
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Tables 3 and 4 show further analysis of subjects 
and controls who were seropositive for 
chlamydial antibodies.  Those who were positive 
for chlamydial antibodies in the study group were 
more likely to be single 16 (47.1%) than the 
controls 2 (11.1%) [p < 0.01]. They were also 
more likely to be nulliparous 15(44.1%) than the 
pregnant controls 3 (16.7%) [p =0.04]. This 

analysis also shows the patients with ectopic 
pregnancy seropositive for chlamydia antibodies 
were more likely to have coitarche at an earlier 
age between 13–17 years [20 (58.8%)] than their 
pregnant controls [5 (27.8%)] [p < 0.01]. They 
were also more likely to have a history of pelvic 
inflammatory disease 18 (52.9%) and 5 (27.7%) 
[p<0.01]. A history of induced abortion was also 

 

Table 3. Socio-demographic characteristics of chlamydia seropositive women 
 

Parameter Subjects Controls p value 
Frequency Frequency 

N    % N   % 
Age 
15-20 
20-24 
25-29 
30-34 
≥35 

 
4 
5 
13 
8 
4 

 
11.8 
14.7 
38.2 
23.5 
11.8 

 
0 
4 
7 
7 
0 

 
0 
22.2 
38.9 
38.9 
0 

 
 
 
 
0.1 

Marital status 
Single 
Married 

 
16 
18 

 
47.1 
52.9 

 
2 
16 

 
11.1 
88.9 

 
<0.01 

Parity 
0 
≥1 

 
15 
19 

 
44.1 
55.9 

 
3 
15 

 
16.7 
83.3 

 
0.04 

Occupation 
Professionals 
Non professionals 

 
4 
30 

 
11.8 
88.2 

 
3 
15 

 
16.7 
83.3 

 
0.15 

Education 
Primary 
Secondary 
Tertiary 

 
0 
16 
18 

 
0 
47.1 
52.9 

 
0 
7 
11 

 
0 
38,9 
61.1 

 
 
0.11 

 

Table 4. Sexual behaviour of chlamydia seropositive women 
 

Parameter Subjects Controls p value 
Frequency Frequency 

N % N % 
Coitarche 
13-17 
≥18 

 
20 
14 

 
58.8 
41.2 

 
5 
13 

 
27.8 
72.2 

 
<0.01 

Number of sexual partners 
1or 2 
 ≥3 

 
23 
11 

 
67.6 
32.4 

 
12 
6 

 
66.7 
33.3 

 
0.78 

History of pelvic inflammatory disease 
Yes 
No 

 
18 
16 

 
52.9 
47.1 

 
5 
13 

 
27.7 
72.3 

 
0.03 

History of condom use 
Yes 
No 

 
33 
1 

 
97.1 
2.9 

 
18 
0 

 
100 
0 

 
0.50 

History of induced abortion 
Yes 
No 

 
21 
13 

 
61.8 
38.2 

 
7 
11 

 
38.9 
61.1 

 
0.04 

Previous sexually transmitted infections in partner   
Yes 
No 

2 
33 

6.1 
93.9 

1 
17 

5.9 
94.1 

0.90 
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significantly higher in the subjects than controls 
21(61.8%) and 7 (38.9%) [P=0.04]. There was no 
statistical difference between the two groups in 
terms of age, educational status and occupation, 
number of sexual partners, condom use and 
history of a partner with previous sexually 
transmitted infection. 
 
Logistic regression model analysis of risk factors 
for ectopic pregnancy showed a four-fold 
increase in the risk of ectopic pregnancy in those 
with C. trachomatis antibodies when controlling 
for previous history of pelvic inflammatory 
disease (O.R 4.2; 95% CI 2.15-8.26). However, 
the association between Chlamydia antibodies 
and ectopic pregnancy was reduced (O.R 2.08; 
CI 1.43-4.87) when the effects of 
sociodemographic characteristics, previous 
history of pelvic inflammatory disease, marital 
status, number of sexual partners, condom use 
and partner with history of previous sexually 
transmitted disease were controlled for. With this 
control, early coitarche (O.R 5.28; CI 2.33-
12.06), previous history of induced abortion (OR 
4.14; CI 1.25-9.4), single women (OR 3.20; 
CI1.87-6.28) and previous history of pelvic 
inflammatory disease (O.R 3.22; CI2.28-8.40) 
were shown to be more likely to be associated 
with ectopic pregnancy than Chlamydia 
antibodies. 
 
4. DISCUSSION 
 
Serum immunoglobulin G antibodies have been 
associated with endosalpingeal damage and 
ectopic pregnancy resulting from pelvic 
inflammatory disease [13-16].  
 
In this study, the prevalence of chlamydial 
antibodies was significantly higher (53.1%) in 
patients with ectopic pregnancy than women with 
intrauterine pregnancy (28.1%). This finding 
confirms the report of other researchers that 
patients with ectopic pregnancy are more likely to 
have immunoglobulin G antibodies against                   
C. trachomatis when compared with women    
with intrauterine pregnancy [12,18,19]. This 
suggested relationship was further strengthened 
by the finding in this study of a two fold                  
increase in the risk of ectopic pregnancy in 
women with chlamydial antibodies. The 
prevalence of prior C. trachomatis infection, as 
evidenced by the presence of Chlamydial 
antibodies in this and other studies underscores 
the reason ectopic pregnancy has remained a 
major complication of reproductive health of 
women and why the incidence is increasing in 

parallel with the rise in the rate of chlamydial 
infection [20]. 
 
This study also found that women with ectopic 
pregnancy were more likely to be single, 
corroborating the findings in another Nigerian 
study [21]. This can be explained by the fact that 
single women are more likely to have multiple 
sexual partners than married women.  
 
In examining the risk factors for Chlamydia 
infection among patients with ectopic pregnancy 
and normal pregnancy this study looked critically 
at the sexual behaviour of both groups. The 
results of bivariate analysis showed that women 
with ectopic pregnancy engaged in sexual 
intercourse at a significantly younger age than 
women with intra uterine pregnancy. This finding 
is in keeping with previous studies which linked 
early coitarche with Chlamydia trachomatis 
infection [22]. Adolescents are prone to sexually 
transmitted disease (STD) because of high risk 
sexual behaviour. Biologically, the adolescent is 
particularly at risk of STD because the columnar 
epithelium, which is susceptible to Chlamydia 
and gonococcal organisms extend from the 
endocervical canal to the ectocervix making it 
fully exposed to pathogens.  They also have 
difficulties using barrier methods of contraception 
and may have less access to STD care because 
of limited facilities, negative peer pressure, 
concealment and restrictive policies especially in 
the developing countries [20]. 
 
In contrast to other studies [22-25], this study did 
not find any difference in the number of lifetime 
sexual partners. Majority of both subjects and 
controls in this study reported one or two sexual 
partners. This can be explained from a 
disadvantage of self-reporting where women will 
not want to be associated with multiple sex 
partners since it is an indicator of sexual 
promiscuity. 
 
Previous history of pelvic inflammatory disease 
was significantly higher in patients with ectopic 
pregnancy when compared with women with 
normal pregnant controls. This agrees with the 
findings of previous studies in this regard [13-16]. 
 
In terms of barrier contraception, many of the 
study subjects and controls reported condom use 
eliminating it as a significant risk factor for 
Chlamydia infection in this study. This finding is a 
departure from a wide variety of studies [22-24] 
where inconsistent condom use was recognised 
as a risk factor for Chlamydia infection. This 
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disparity could have resulted from the 
participants’ misconception of that aspect of the 
questionnaire or to identify with the current 
increased campaign in the media about condom 
use and its relationship with safe sex. 
 
Induced abortions were significantly higher in 
patients with ectopic pregnancy in this study. 
This finding agrees with a study done in                       
Kenya [25] but is at variance with another study 
done in Norway [26]. This discrepancy can be 
explained by the fact that in Norway which is a 
developed nation, abortion is legalised but 
Nigeria has restricted abortion laws                              
and terminations are carried out clandestinely in 
unsafe conditions resulting in an increased                  
risk of ascending infection and post-abortal 
sepsis.   
 
The characteristics of the participants who were 
seropositive for Chlamydia antibodies among the 
subjects and controls were critically examined.  
The bivariate analysis showed similar trends in 
terms of risk factors of Chlamydia infection and 
predictors of ectopic pregnancy. However, when 
these were subjected to logistic regression model 
(multivariate) analysis, patients with Chlamydia 
antibodies showed a four-fold increase in the risk 
of ectopic pregnancy when controlling for 
previous history of pelvic inflammatory disease. 
But when other factors like socio-demographic 
characteristics, history of previous pelvic 
inflammatory disease, marital status, number of 
sexual partners, condom use, partner with 
previous STD were controlled for, the strength of 
association between chlamydial antibodies and 
ectopic pregnancy was reduced by half (O.R 
from 4.2 to 2.08) while women with early 
coitarche, previous history of pelvic inflammatory 
disease and history of induced abortion became 
more associated with ectopic pregnancy. The 
effect of parity on ectopic pregnancy was no 
longer significant. This finding suggests that any 
effects of Chlamydia antibodies on ectopic 
pregnancy are probably modulated through 
combined effects of these factors.  
 
The relationship between Chlamydia sero-
positivity and the finding of peritubal adhesions at 
laparotomy among patients with ectopic 
pregnancy was also examined. Of the 34 women 
with ectopic pregnancy who were seropositive, 
23(67.6%) had peritubal adhesions at 
laparotomy. Specifically all the six patients 
whose pelvises were described as having dense 
adhesions were seropositive for Chlamydia 
antibodies. This finding is relevant because all 

other potential causes of peritoneal adhesions 
like previous tubal surgery, abdominal or pelvic 
surgery, peritonitis and previous history of 
tuberculosis formed part of the exclusion criteria 
for this study, thereby restricting the cause of this 
important finding to possibly Neisseria 
gonorrhoea or Chlamydia trachomatis. This 
finding is consistent with those of previous 
studies which had linked increased Chlamydia 
antibody titre with pelvic adhesions and tubal 
damage [14,27].  
 
5. CONCLUSION 
 
This study has shown that a greater proportion of 
women with ectopic pregnancy had serological 
evidence of prior C. trachomatis infection than 
women with intrauterine pregnancy. It also 
demonstrated a two-fold risk association 
between prior C. trachomatis infection and 
ectopic pregnancy. Furthermore, early coitarche, 
previous history of pelvic inflammatory disease 
and induced abortion are positively associated 
with ectopic pregnancy. There is therefore a 
need for a public enlightenment on safe sexual 
practices including barrier contraception. 
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