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Abstract

As an obligate intracellular, Gram-negative microorganism, Chlamydia trachomatis represents a
prevalent sexually transmitted pathogen. It disproportionately impacts women of reproductive
age, resulting in a spectrum of reproductive health complications. Despite the significant public
health implications of this infection, its epidemiological characteristics in India remain inadequately
documented, with a limited number of studies conducted. Endocervical swabs and serum samples
were collected from 75 participants. A solid-phase immunochromatographic assay was employed for
the detection of antigens within the endocervical specimens. In accordance with the manufacturer’s
protocols, an enzyme immunoassay was utilized to ascertain the presence of IgM, IgG, and IgA antibodies
in the serum specimens. For the purposes of this investigation, we recruited 75 patients exhibiting
various symptoms indicative of lower genital tract infections. Among the symptomatic cohort, thirteen
cases tested positive for chlamydia antibodies. Notably, two of these thirteen patients exhibited the
presence of both IgG and IgA antibodies. Chlamydia antibodies were identified in 17.3% (13/75) of
the symptomatic patients, as determined by the results of the antibody detection assays. In relation
to patients diagnosed with cervicitis, 61.5% tested positive and 19.4% tested negative for chlamydia
antibodies (P value = 0.0040).
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INTRODUCTION

As one of the most frequently reported
sexually transmitted infections, Chlamydia
trachomatis (CT) represents a considerable
public health challenge, predominantly affecting
reproductive-aged women and causing diverse
reproductive complications.*? In India, limited
studies have reported CT prevalence rates of
3%-45% among pregnant women attending
antenatal clinics and 18%-30% among individuals
with sexually transmitted diseases.>®* A proportion
of CT-infected women remain asymptomatic,
symptomatic cases may present with urethritis,
cervicitis, or acute salpingitis and are more likely
to experience serious reproductive complications,
including ectopic pregnancy, infertility, and pelvic
inflammatory disease (PID).”® Negative obstetric
outcomes, such as preterm labor, low birth weight,
and premature rupture of membranes, have
been linked to CT infection in pregnant women.*°
Despite long being considered the diagnostic gold
standard, the efficacy of endocervical swab culture
is sensitive to variables. These include collection
technique, transport and storage conditions, and
swab material, with some (e.g., calcium alginate
and dacron-on-plastic) proving toxic to cells and
others (e.g., cotton-on-wood) being less inhibitory.
A shift has occurred towards the more common
use of non-culture-based diagnostic techniques for
CT detection, notably direct immunofluorescence,
enzyme immunoassays, and PCR.™ Early diagnosis
followed by appropriate treatment can effectively
prevent long-term complications,? highlighting the
need for timely identification and management of
at-risk individuals using anti-chlamydial therapy.*
This study was conducted to address the scarcity
of data on the epidemiology of CT infections in the
Indian context.

MATERIALS AND METHODS

This prospective cohort investigation
was rigorously executed within the Department
of Microbiology at Mahatma Gandhi Medical
College and Research Institute, Puducherry, over
the period from December 2010 to June 2012.
Institutional Human Ethics Committee (IHEC)
approval was obtained. The primary objective
of the study was to yield comprehensive data

regarding the prevalence and immunological
response to Chlamydia trachomatis among
symptomatic women, thereby addressing a
notable deficiency in regional epidemiological
literature.

Participants

A total of 75 women presenting clinical
manifestations suggestive of lower genital
tract infection were recruited subsequent to
thorough informed consent protocols. Each
participant underwent an exhaustive interview
and clinical examination, during which intricate
demographic data, extensive medical and sexual
histories, risk factor evaluations for C. trachomatis
infection, obstetric histories (when applicable),
and any pertinent comorbid conditions were
meticulously recorded utilizing a structured
proforma. Findings from the physical examination,
encompassing general, systemic, pelvic, and
speculum evaluations, were systematically
documented to facilitate the correlation of clinical
presentations with laboratory results.

Specimen collection and processing

Endocervical swabs were procured by
initially removing excess mucus from the exocervix
with a sterile swab. Subsequently, a second sterile
swab was introduced into the endocervical canal
beyond the squamocolumnar junction, gently
rotated for 15-20 seconds to ensure adequate
sampling, and withdrawn with care to avert
contamination from vaginal or exocervical cells.
The obtained swabs were immediately placed in
sterile transport tubes and preserved at ambient
temperature for a duration of up to one hour prior
to processing. This standardized methodology
ensured the optimal preservation of antigen
integrity for subsequent testing.

Antigen detection

The identification of chlamydial antigen
was executed employing the SD BIOLINE Chlamydia
rapid immunochromatographic assay (Korea),
which utilizes a solid-phase chromatographic
technique predicated on antigen-antibody
interactions. The test apparatus detects the
presence of C. trachomatis antigen via the
formation of a coloured test line, signifying a
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positive outcome. A solitary control band indicates
a negative result, while the absence of a control
band renders the test invalid. Results were visually
interpreted with precision at 15 minutes to ensure
consistency and reliability across all samples.

Serum sample collection and antibody detection

Venous blood samples (5 ml) were
collected aseptically, subjected to centrifugation at
2000 rpm for 3 minutes, and the resultant serum
was aliquoted into labelled vials and stored at -20
°C until further analysis. Serological assessment
for antibodies against C. trachomatis (1gG, IgA,
IgM) was performed utilizing the NOVALISA ELISA
kit (Germany), adhering strictly to the detailed
manufacturer’s protocol. The assay operates on an
enzyme-linked immunosorbent principle wherein
microtiter wells pre-coated with chlamydial
antigen bind specific antibodies present in the
patient serum. Following incubation and washing
phases, bound antibodies were detected utilizing
horseradish peroxidase-conjugated secondary
antibodies, with colour development quantified as
optical density at 450 nm. Results were interpreted
relative to a calibrated cut-off value, facilitating
categorization into positive, negative, or equivocal
(gray zone), with equivocal results subjected to
retesting for confirmation.

Statistical analysis

Descriptive statistics were utilized to
aggregate clinical characteristics, laboratory
results, and demographic information of patients.
Absolute frequencies and percentages were
employed to clarify categorical data, while
the mean % standard deviation was utilized
to describe continuous variables. In order to
compare continuous variables across different
groups, Student’s t-test was applied when
the data conformed to a normal distribution;
conversely, suitable non-parametric alternatives
were employed when this assumption was not
met. The chi-square test, which is occasionally
referred to as Fisher’s exact test, was employed to
investigate the relationships between categorical
variables. To identify independent predictors and
control for confounding variables, multivariate
logistic regression was employed to further
explore potential risk factors that were identified

Table 1. Demographic details of the study patients

Parameter Symptomatic patients (n = 75)

29.4 £ 6.3 (20-48)
20.7 £ 3.5 (15-32)
9.17 £ 6.9 (0-26)

Age (mean + SD)
Age at marriage
No. of years after

marriage

Marital status

Married 68 (90.7%)
Second partner 1(1.3%)
Widow 2(2.7%)
Single 4 (5.3%)

Table 2. Results of Chlamydia antigen and antibodies
detection tests

Symptomatic patients (n = 75)
No. of positives

Antigen 0
Antibody

IgG 7
IgA 3
IgM 5

in the univariate analysis. All statistical analyses
were conducted using standardized software,
and a P-value of less than 0.05 was regarded as
statistically significant to ensure comprehensive
data interpretation.

RESULTS

The study comprised 75 cases in all, all
of which had different symptoms that pointed to
a lower genital tract infection. Table 1 provides a
summary of the research patients’ demographic
information.

Detection of Chlamydia antigen and antibodies

Table 2 provides a summary of the
antigen and antibody (IgM/IgG/IgA) detection
test results. None of the women with symptoms
tested positive for the Chlamydia antigen.
13 patients tested positive for chlamydia
antibodies. Of these 13 patients, two had both
1gG and IgA antibody positive results.

Prevalence of chlamydia infection
Patients positive for one or more types
of chlamydia antibodies were considered to be
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infected with chlamydia. Therefore, 17.3% (13/
75) of the symptomatic cases had a chlamydia
infection.

Comparison of the chlamydia antibody positive
and negative groups

The symptomatic patients were separated
into groups that were chlamydia antibody positive
and chlamydia antibody negative group based
on the findings of the antibody detection tests.
The primary diagnosis, risk factors, symptoms/
signs and investigations of these two groups were
compared subsequently.

Primary diagnosis

A comparison of the primary diagnosis
of the antibody positive and negative patients is
shown in Table 3. 61.5% of patients positive for
chlamydia antibodies had cervicitis, while only
19.4% of those negative for chlamydia antibodies
had cervicitis (P-value 0.0040). This suggests a

Table 3. Primary diagnosis of the symptomatic patients

significant association between cervicitis and
chlamydia infection.

Risk factors for Chlamydia infection

Table 4 provides a summary of the
possible risk variables for chlamydia infections
that were examined in our investigation. The risk
of chlamydia antibody positive was found to be
13.25 times higher for those aged <25. Similarly,
it was shown that the first three years of sexual
engagement were linked to a higher chance of
testing positive for chlamydia antibodies.

Symptoms and signs

A comparison of the symptoms and signs
of the antibody positive and negative patients is
shown in Table 5. Cervicitis and mucopurulent
cervical discharge were the two symptoms found
to be significantly associated with chlamydia
antibody positivity.

Primary Chlamydia Chlamydia P-value
diagnosis antibody positive  antibody negative
(n=13) (n=62)

Cervicitis 8 (61.5%) 12 (19.4%) 0.0040

PID 3(23.1%) 31 (50.0%) 0.1425

Infertility 1(7.7%) 19 (30.6%) 0.1646

BOH 1(7.7%) 0 0.1733

Positivity %

m Cervicitis
= PID
= Infertility
= BOH

Figure 1. Positivity percentage based on primary diagnosis of symptomatic patients
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Table 4. Risk factors for Chlamydia trachomatis infection

No. Risk factor Positive Negative Relative risk (95% P-value
(n=13) (%) (n=62) (%) confidence limits)

1. Age <25yrs 11 (84.6) 11 (17.7) 13.25 (3.20-54.94) <0.0001

2. Age at marriage (mean % SD) 21.4+2.4 20.5+3.6 - 0.4050

3. Sexually active period <3 yrs* 11 (84.6) 10 (16.1) 14.14 (3.42-58.50) <0.0001

4.  Multiple sexual partners 1(7.7%) 0 6.17 (3.67-10.35) 0.1733

* Sexually active period was considered as the number of years after marriage

Investigations

Table 6 displays a comparison of the
results of several tests conducted on patients
who tested positive and negative for antibodies.
Chlamydia antibody positivity was shown to be
substantially correlated with the presence of
chronic cervicitis in USG.

DISCUSSION

The prevalence rate of CT infection
based on antibody detection among symptomatic
patients was 17.3% (13/75). Our findings were
consistent with another study, which found a
frequency of 14% in symptomatic people and
21.8% in symptomatic STD patients.?? According
to few other studies, the prevalence of CT in
women with PID, infertility, or STDs ranged from
15%-60%." With reference to Table 1, the mean
age group of symptomatic cases was 29.4 + 6.3

(range 20-48), age at marriage was 20.7 + 3.5
(range 15-32), number of years after marriage
9.17 + 6.9 (range 0-26). With reference to Table
3, 61.5% Patients positive for Chlamydia antibody
had cervicitis as shown in Figure 1, while only
19.4% of those negative for Chlamydia antibody
had cervicitis (P-value 0.0040) which suggests
significant association between cervicitis and
Chlamydia infection.

Another study confirmed the previous
results, citing CT infection as the primary cause of
mucopurulent cervicitis, which accounts for half
of the 1 million PID cases reported in the United
States annually.*

In our study, 23.1% of patients positive for
Chlamydia antibody had PID and 50% of patients
negative for Chlamydia antibody had PID. Another
study quotes CT as an important cause of PID and
the rate of untreated infection in short term PID
diagnosis ranging from 2%-4.5%.%

14 13 13 13
312
S 10
2 . 54%
(7]
£ 6 38%
E, 23%
2
; ]
0
1gG IgM IgA

Sub Class Positivity

B Total Positives

M Positives for Subclasses (Count)

Figure 2. Total positives, Positives for subclasses by immunoglobulins
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Table 5. Comparison of Symptoms and Signs

No. Symptoms/signs Chlamydia Chlamydia P-value

Antibody Antibody

positive negative

(n=13) (n=62)
1. Fever 0 2 1.0000
2. Presence of vaginal discharge 12 51 0.6790
3. Foul smelling discharge 4 6 0.0643
4. Dyspareunia 5 23 1.0000
5. Perineal itching 4 17 1.0000
6. Dysuria 3 1 0.7439
7. Abdominal/pelvic pain 5 23 1.0000
8. Mucopurulent Cervical discharge 5 6 0.0186
9. Cervical erosion 3 7 0.3637
10. Cervicitis 8 13 0.0059
11. Adnexa tenderness 1 11 0.6790
12.  Abnormal menstrual history 4 17 1.0000

Table 6. Comparison of Investigations

No. Investigation Chlamydia antibody Chlamydia antibody P-value
positive (n =13) Negative (n = 62)

1. Papanicolaou smear
Inflammatory 12 51 0.6790
Normal 1 11

2. Trans Vaginal Sonogram
Chronic cervicitis 8 14 0.0170
PID 4 31
Normal 1 17

3. Hysterosalpingogram
Abnormal 0 1 1.0000
Normal 13 61

Regarding infertility, 30.6% of patients
negative for Chlamydia antibody had infertility
compared to 7.7% of Chlamydia antibody positive
cases. Study done by Kalantar et al. has similar
findings with no evidence of organisms in infertile
women.’ In contrary, few researchers report that
CT plays an important role in infertility, In a study
25.4%, 45.3% of seropositivity was seen in infertile
women indicating higher prevalence.'”*8

With reference to Table 4, Potential
risk factors studied were age <25 years, age at
marriage, sexually active period less than or equal
to three years and multiple sexual partners. In our
study, age <25 years was found to be associated
with 13.25 times increased risk for Chlamydia CT
antibody positivity.

Among the thirteen Chlamydia-positive
patients, 69.2% were between the ages of

20 and 30, and 30.8% between the ages of 30
and 40, with no cases older than 40, indicating a
substantial correlation with reproductive age. The
first three years of sexual activity was associated
with a 14.14 fold increased risk of Chlamydia
trachomatis (CT) antibody positivity (P < 0.0001)
and multiple sexual partners carried a 6.17-fold
higher risk. The average marriage age was not
significantly different between antibody-positive
(21.4 £ 2.4) and antibody-negative groups (20.5 +
3.6). These findings are in line with another study
that emphasizes young age, early sexual activity,
and multiple partners as key risk factors for CT
infection.®

With reference to Tables 5 and 6,
Cervicitis (P = 0.0059) and mucopurulent cervical
discharge (P = 0.0186) were significantly associated
with Chlamydia positivity, consistent with previous
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reports citing cervicitis and mucopurulent
discharge as common features. Menstrual
irregularities and other symptoms such as
fever, dyspareunia, and pelvic pain were not
significantly associated. With reference to Table 6,
on transvaginal sonography, chronic cervicitis was
significantly associated with CT antibody positivity
(P=0.0170). PAP smear results were inflammatory
in 12 individuals and normal in one in the antibody-
positive group; similar patterns were observed in
the antibody-negative group.

Antibody detection by ELISA showed
positivity for 1gG in 7 patients (54%), 1gM in 5
(38%), and IgA in 3 (23%), with two patients
positive for both 1gG and IgA (Figure 2).

According to several studies high titres
of 1gM and IgG are associated with recurrent
spontaneous abortion and preterm delivery.?
Another study reveals a correlation between a
high titre of IgG and tubal factor infertility, ectopic
pregnancy.?

Antigen detection using a rapid
immunochromatographic test (ICT) was negative
in all symptomatic patients, likely due to the
poor sensitivity of the kit used. Similar low
positivity rates with ICT have been reported in
other studies, emphasizing the need for good
quality assurance. Additionally, they may result
in false positives because of cross-reactivity with
other microorganisms.?®?” In cases of chronic or
persistent infection, Nucleic acid amplification test
(NAAT) was often positive while antigen detection
and culture remained negative, likely due to lower
bacterial load and viability.?®?°

CONCLUSION

The study outcomes revealed a
remarkably increased occurrence of Chlamydia
trachomatis infection in symptomatic individuals
(17.3%). Individuals aged 25 years or younger, as
well as those in the initial three years of sexual
activity, exhibited a significant correlation with an
augmented risk of chlamydia antibody positivity.
Cervicitis showed a significant association
with CT infection, and specifically, cervicitis
along with mucopurulent cervical discharge
were identified as the two symptoms most

strongly linked to chlamydia antibody positivity.
Additionally, the presence of chronic cervicitis on
transvaginal sonogram was significantly associated
with CT antibody positivity. In contrast, rapid
immunochromatographic tests (ICT) for detecting
CT antigen from endocervical samples were
found to be less sensitive compared to enzyme
immunoassays (EIA). Finally, antibody detection
by ELISA emerged as a convenient and practical
approach for diagnosing CT infection in this setting.
The primary constraint of this investigation is
the limited sample size. An expanded sample
size could not be acquired due to financial
constraints. The determination of antibody titre
was not achievable, as it was impractical within
this particular framework.
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