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CHLAMYDIA TRACHOMATIS - INFEKCIJE KOD ZENA

CHLAMYDIA TRACHOMATIS INFECTIONS IN WOMEN

Vera Jerant-Patic, Medical Faculty Novi Sad, Institute of Public Health Novi Sad, Department of Virology

APSTRAKT

Prikazani su rezultati planiranog prospektivnog istra-
zivanja infekcija Hlamidijom trahomatis kod Zena.
Direktnim imunofluorescentnim testom (DIF) za dokazi-
vanje antigena Hlamidije trahomatis u endocervikalnom
brisu (pomoc¢u monoklonalnih antitela), ELISA testom
za dokazivanje IgG antitela protiv Hlamidije trahomatis
u serumima i RVK metodom za dokazivanje antitela pro-
tiv grupnog Hlamidija-antigena, pregledan je uzorak od
288 zena (starih od 19 do 67 godina) koje su prethodno
detaljno anamnesti¢ki i klini¢ki obradjene. Infekcija Hla-
midijom trahomatis utvrdjena je u 29,51% slucajeva, ujed-
naceno po starosnim grupama. Analizirana je ucestalost
Hlamidija pozitivnih nalaza prema klini¢kim dijagnoza-
ma, paritetu, relevantnim podacima iz ginekoloske ana-
mneze, kao i u odnosu na rezultate pregleda vaginalnog
sekreta i Papanicolau nalaz.

Kljucne reci:
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ABSTRACT

he authors present results of a planned prospective

study of infections induced by Chlamydia trachoma-
tis in women. The direct immunofluorescence test (DIF)
for proving Chlamydia trachomatis antigens in endocer-
vical smear (by means of monoclonal antibodies), the
ELISA test for proving IgG antibodies against Chlamy-
dia trachomatis in sera and the component fixation test
(CFT) for proving antibodies against group Chlamydia-
antigen were applied to test 288 women (aged 19-67), who
had undergone thorough clinical examination and who-
se history data had been analyzed in details. Chlamydia
trachomatis induced infection was found in 29.51% of the
cases, equally distributed through all age groups. The au-
thors analyzed the frequency of Chlamydia positive fin-
dings according to the clinical diagnoses, parity, rele-
vant data from their gynecological history as well as the
results of vaginal secretion tests and Papanicolaou sme-
ar findings.
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INTRODUCTION

hlamydiae form a specific group of prokaryotic mi-

croorganisms, adapted to the obligated intracellu-
lar parasitism, which makes them similar to viruses. This
group of microorganisms is clearly defined by their mor-
phology, the unique procreation cycle, with formation of
characteristic cytoplasmatic inclusions, antigen structu-
re, metabolic activity and sensitivity to antibiotics, whi-
ch also make them different from all other prokaryotes
and viruses as well. They were first described by Halber-
staedter and Von Prowazek in 1907 (1, 2). They used to be
called Bedsoniae, Myagawanelle, TRIC agents and mega

viruses. Today they are classified into bacteria (they have
both DNA and RNA, unlike viruses), specifically into the
species of Chlamydiales, the family of Chlamydiaceae, the
genus of Chlamydia, with the kinds: Chlamydia tracho-
matis, Chlamydia psittaci, Chlamydia pneumoniae and
Chlamydia pecorum (1,2,3).

Chlamydiae possess the common, group-specific an-
tigen and type-specific ones, characteristic of each Chla-
mydia. The group-specific antigen is used as the antigen
in the complement fixation test (CFT). The type-specific
antigen stimulates the production of neutralizing antibo-
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dies. It can be proved by the test of indirect immunofluo-
rescence (IIF), the DIF test as well as the ELISA test.

Sexually transmitted diseases are getting more and
more common both in the world and in our country. Con-
sequently, there are more and more studies in the literatu-
re, particularly in the last 10 year, dealing with these pro-
blems, and reporting Chlamydia trachomatis as the most
frequent cause of sexually transmitted diseases in En-
gland (3), the USA (4), Scandinavian countries (5), France
(6) as well as in our country (7,8,9,10,11).

Chlamydia trachomatis causes non-gonococcal uret-
hritis, epididymitis and acute proctitis in men; while in
women it causes cervicitis, bartholinitis, endometritis,
salpingitis, inflammation of organs in the pelvis minor
(3,7,8,12,13,14,15) and pneumonia and inclusion conjun-
ctivitis in newborns. Inclusion conjunctivitis may appear
in all age groups, in both sexes if the infection is transmi-
tted onto the eye (3,17).

Chlamydia trachomatis can have an important role
in inducing sterility in women (9,18,19,20) and extra-ute-
rine pregnancies (29,20). Chlamydia induced infections
in pregnancy are non the less important because of possi-
ble complications at delivery and in peurperium (3,16,21).
The infected pregnant women are at a higher risk of ha-
ving a pre-term delivery, spontaneous miscarriage, po-
stpartal endometritis, as well as pre-term rupture of the
amniotic sac (16,21).

There are no certain clinical signs suggesting an in-
fection induced by Chlamydia trachomatis.

Most Chlamydia trachomatis induced infections are
localized on the mucous membranes (involving predomi-
nantly the cylindrical and transitional epithelium), whi-
ch results in the absence of a stronger antigen stimulation
with the subsequent rather low humoral immune respon-
se. Specific antibodies may sometimes be proved only by
very sensitive serological tests, such as the immunoflu-
orescence and the ELISA test 12, 3). Chlamydia tends to
stay among the cells in the organism for a long time after
the primary infection, thus resulting in a long-lasting la-
tent infection. Elementary corpuscles (infectious agents)
may be found outside the cells, even in the presence of
a high blood antibody titre. Therefore, these infections
require energetic and long-lasting treatment (I, 2).

The etiological diagnosis of C. trachomatis induced
infections cannot be made clinically, because clinical si-
gns are different and uncertain, even absent in some ca-
ses. The diagnosis can be made in laboratory by the direct
demonstration of the presence of inclusions in the epit-
helial cells of the conjunctiva or genital mucous membra-
nes (by Gimzi staining technique, by staining with iodine,
and the immunofluorescence technique), by the isolation
and identification of causative agents from the patient’s
material, usually in the cell culture (Hela 229, or Mc Coy)
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having previously been given radiation or treated with
5-iodine-2-dioxyuridine i. e. cytochalasine B. After the
infection, cyclohexamide is added to the cells, as the inhi-
bitor of the protein synthesis of the host cells.

In the cell culture, Chlamydiae are identified by de-
monstrating the presence of inclusions by some of the
above mentioned techniques.

Chlamydia induced infections can also be diagno-
sed by techniques for the direct detection of Chlamydia
antigens in the patient’s samples by means of monoclo-
nal antibodies (usually the fluorescence microscopy tests
or the ELISA test) as well as by methods for demonstra-
ting specific antibodies in patients’ sera (IIF, ELISA, CFT)
(1,22,23,24,25). While doing so, it is of the primary im-
portance to detect the causative agent or the antigen of the
agent in the patient’s material, and serology itself is com-
plementary (3,26).

The purpose of this prospective controlled study was
to examine random samples of pregnant and non-pre-
gnant women in order to determine not only the frequen-
cy of the genital infections induced by Chlamydia tracho-
matis in women but also the level of the immune response
to the presence of Chlamydia in the examined women.
Another purpose of this study was to use our own sam-
ples to analyze diagnostic possibilities of methods applied
in making etiological diagnoses of these infections along
with the recommendation for the choice of diagnostic
procedures which would provide the best results in rou-
tine detection of Chlamydia trachomatis induced infecti-
ons in our country.

MATERIAL AND METHODS

he random sampling method was applied to choose

288 women, aged from 19 to 67, who were then thoro-
ughly clinically examined and their history data analyzed
over the period of one year. The mean age of the exami-
ned women was 32.8 years. Of 288 examined women, 16
(5.56%) were pregnant, 27 (9.38%) had the diagnosis of the
primary or secondary sterility, while the others came to
the gynecological surgery for the examination or check-
up under the diagnosis of cervicitis, colpitis, erytropla-
kia portio vaginalis cervicis uteri, acute and chronic ad-
nexitis, myoma uteri, tumor ovarii, etc. Of 288 women, 22
(7.64%) had complications in previous pregnancies. Only
8 women (2.78%) were free of any subjective discomforts
or pathologic findings at examination.

Fifty-six women (19.44%) had more than 3 artifici-
al abortions in their history, and 37 (12.85%) had an intra-
uterine device. The examined women were from Novi Sad
and its surrounding.
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The following diagnostic methods were used at
the same time to detect Chlamydia trachomatis indu-
ced infections: the technique of fluorescent microsco-
py for direct detection of Chlamydia antigen in the pa-
tients’ sample by means of monoclonal antibodies; the
immuno-enzymatic (ELISA) test for demonstrating speci-
fic antibodies of IgG class against Chlamydia trachomatis
and the complement fixation test for detecting antibodies
in the serum, by group Chlamydia-antigen.

Endocervical smears to be examined for the presence
of Chlamydia trachomatis antigen by the fluorescent mi-
croscopy were taken at the gynecological surgery by the
original smear from the ,,Chlamydia set“ according to the
manufacturer’s instructions and were immediately put
on the plate to be examined by the fluorescent microsco-
py technique (Chlamyset-monoclonal antibodies — Ori-
on Diagnostica, Finland). The blood samples were also ta-
ken at the same time to detect antibodies in the patients’
sera. Serological reactions for demonstrating antibodies
against Chlamydia trachomatis were used to examine the
even sera of the patients and/or the sera taken after the
applied therapy. The following techniques were applied:
the ELISA test (micro-method) for the determination of
the IgG antibodies against Chlamydia trachomatis (Orion
Diagnostica, Finland); the IgG class antibody titre was de-
termined by spectro-photometry by the photometer ,,Stri-
preader Micro-elisa System, Orion“. The manufacturer’s
instructions were followed to determine the borderline ti-
tre of IgG antibodies as well as the negative, slightly posi-
tive and positive ones.

The complement fixation test was performed as a
macro-method by the group soluble Chlamydia-antigen
made by the procedure according to Terin et al (27,28).
When the titre antibodies finding was %2 and over it was
considered to be positive. The serological reactions with
the even sera of the patients were performed at the same
time.

Statistical significance was calculated by the X? test,
Yate’s reaction and Fisher’s exact test.

RESULTS

able 1 shows that Chlamydia trachomatis induced in-

fection was detected in 85 (29.51%) out of 288 exami-
ned women. It should be noted that all three applied di-
agnostic methods were positive in 20 examined women
(6.94%), two methods were positive in 26 (22 + 4-9.03%)
and in 39 examined women (25 + 14-13.54%) Chlamydia
induced infection was proved according to one positive
out of three applied diagnostic tests.

Table 1 - Frequency of Chlamydia positive findings in 288
examined women

Number of +
/ Number of % +
examinees
ELISA +, RYK + (CFT +), 20/288 6.94
Endocervical smear +
ELISA +, Endocervical 4288 1,39
smear +
ELISA +, RVK + (CFT +) 22/288 7,64
Endocervical smear + 25/288 8,68
ELISA + 14/288 4,86
TOTAL NUMBER: 85/288 29,51

Out of 85 women who were found to have Chlamydia
trachomatis induced infection, 24 women (28.24%) had
antibodies in the serum, along with the positive finding
in the endocervical smear; in 36 women (42.33%) only the
serum antibodies were found; and in 25 women (29.41%)
only the endocervical smear examined by the DIF test was
positive while the antibodies were not proved in the se-
rum. Therefore, the specific antibodies were proved in the
serum of 60 women (70.59%) out of 85 women who were
found to have Chlamydia induced infection.

Table 2 - Frequency of Chlamydia positive findings in examined
women by their age

50 and
Age 19-29 30-39 40-49 older
Chlamydia 19/66 32/99 18/74 16/49
trachomatis + (28,78) (32,32) (24,32) (32,65)
Number of +/ Number of examinees ( )=%+

Table 2, representing the frequency of Chlamydia po-
sitive findings by the age of the examined women, shows
that a significant percentage of Chlamydia induced infec-
tions was found in all age groups. Slightly more infecti-
ons were detected in women younger than 40, but that di-
fference is not statistically significant. However, it can be
seen that a very high percentage of Chlamydia induced
infections was found in women over 50 years of age.

Table 3 - Frequency of Chlamydia positive findings by the groups of
vaginal secretion (VS)

Chlamydia trachomatis +
V.S. (group) I:;:r;biflregsf Number %
II 35 9 25,71
I 154 46 29,87
1A 46 14 30,43
\4 14 3 21,43
VI 39 13 33,33
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Table 3, representing the frequency of Chlamydia po-
sitive findings by the groups of vaginal secretion of the
examined women, shows that a considerable percentage of
those women who were found to have the II, IIIA, V and
particularly VI group of vaginal secretion had Chlamy-
dia induced infection at the same time. It also shows that
out of 35 examined women who were found to have the II
group of vaginal secretion (a normal finding), 9 women
(25.71%) had Chlamydia induced infection.

Table 4 - Frequency of Chlamydia positive findings by
Papanicolaou groups

Chlamydia trachomatis +
PA(group) | hmPErOl Nymper %
I 74 16 21,62
I 205 63 30,73
I 6 5 83,33

NB: Papanicolaou examination was performed in 285 women (but
not in 3) out of 288

Table 4, representing the frequency of Chlamydia
positive findings by Papanicolaou groups, shows more
Chlamydia induced infections in women having the II
and III Papanicolaou group. Out of 6 examined women
having Papanicolaou group III, as many as 5 had Chla-
mydia induced infection. Since the sample included only
a small number of women, this datum is of less signifi-
cance than when having a larger sample. However, it does
attract attention.

Table 5 - Frequency of Chlamydia positive findings
in women by parity

Chlamydia trachomatis +
Parity Numl?er of Number %
examinees
One or more birth 202 56 27,72
Nulliparae 86 29 33,72

Table 5 shows that Chlamydia induced infections
were more frequent in nulliparae than in other women,
but the difference is not statistically significant.

Table 6, representing the frequency of Chlamydia
positive findings by clinical diagnoses, shows that Chla-
mydia induced infections were found much more frequ-
ently in women diagnosed as having sterility than in all
other examined women (X* = 11.10). In addition, Chlamy-
dia positive findings were much more frequent in women
having various inflammations, such as colpitis, cervicitis,
adnexitis, etc. than in women with other diagnoses (X* +
7.20). In comparison with other inflammatory processes,
Chlamydia positive findings were much more frequent in
women with diagnosis of cervicitis and/or erythroplakia
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portio vaginalis cervicis uteri, as the single diagnosis or
associated with colpitis (X* = 3.80).

Table 6 - Frequency of Chlamydia positive findings
by clinical diagnoses

Chlamydia trachomatis +
Clinical diagnoses Numl?er of Number %
examinees
Colpitis 80 21 26,25
Cervicitis, Eryth. PVU 43 15 34,88
Colpitis, Cervicitis,

Eryth. PVU 40 16 40,00
Adnexitis 37 8 21,62
Sterility 27 16 59,25
Other 61 9 14,75

Out of 22 women having the history of pathological
pregnancies and deliveries, as many as 9 were Chlamydia
positive (40.9%). It is interesting to note that Chlamydia
trachomatis induced infection was detected in 2 out of 8
women who were free of any subjective discomforts and
objective findings. Out of 16 pregnant women included in
this study, only 3 were Chlamydia positive.

Table 7 - Frequency of Chlamydia positive findings by the applied
diagnostic method in 85 Chlamydia positive women

Numb.er + with % + with
specific test / specific test
Total number + P
ELISA + 60/85 70,59%
RVK + (CFT +) 42/85 49,71%
Endocervical smear + 49/85 57,65%

Table 7 shows that out of 85 women found to have
Chlamydia trachomatis infection, 70.59% had positive
ELISA test; 57.65% had positive endocervical smear and
the CFT finding was positive in 49.41% .

Table 8 - Review of diagnostic possibilities when applying two
diagnostic methods

ELISA + Endocervical smear 85/85 (100)
ELISA + RVK (CFT) 60/85 (79,59%)
RVK (CFT) + Endocervical smear 71/85 (83,53)

No. Chl.+ by applying a certain combination of methods/ total Chl. +
(') =% Chl. + by applying a certain combination of methods

Table 8 shows diagnostic possibilities when using
two of the applied diagnostic methods. The best result in
the detection of Chlamydia trachomatis induced infecti-
on (100%) was achieved by the combination of the ELISA-
test and the DIF-test, whereas the combination of the CFT
and DIF test applied to examine the endocervical smear
gave the diagnosis of Chlamydia infection in 83.53% of
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cases. The poorest results in the detection of Chlamydia
trachomatis induced infection were obtained by the appli-
cation of the ELISA and CFT tests (70.59%).

DISCUSSION

he percentage of Chlamydia positive women here-

by determined to be 29.51 emphasizes both the pre-
sence and the relevance of this problem in our country.
The analysis of data regarding Chlamydia positive findin-
gs by the age of the examined women has not suggested
any special age groups to be at risk, since the percentage
of women infected by Chlamydia trachomatis was signi-
ficant in all age groups, even in women over 50 years of
age. However, bearing in mind possible consequences re-
sulting from these infections (sterility, complications du-
ring pregnancy and delivery) it should be said that women
of the reproductive age are certainly at special risk.

The obtained results point out to the fact that the cli-
nical signs of Chlamydia infection may be different, even
absent in some cases. (Two women, free of any subjective
discomforts and with no objective clinical finding, were
Chlamydia positive. Nine women with normal finding of
the vaginal secretion were Chlamydia trachomatis positi-
ve). The above data emphasize the necessity of having to
introduce the detection of Chlamydia induced infections
into the routine examination, on one hand and on the ot-
her one they corroborate the attitude that these infections
cannot be diagnosed clinically.

Hereby determined percentage of Chlamydia positi-
ve women, being 29.51, is in accordance with data found
in the world literature (4,7,19,21). Some authors have re-
ported higher percentage of Chlamydia positive women
(3,4,5,6,7,29); whereas some have reported lower percenta-
ge (8,10,30). The results vary in countries in which studies
have been performed (related to customs, habits, promis-
cuity, sexual freedom), they depend on the sample (ado-
lescents, women with diagnosed sterility and cervicitis,
etc) as well as on the methods applied to demonstrate the-
se infections (direct or indirect serological methods, their
sensitivity and specificity).

The choice of the diagnostic method is of the utmost
importance. thus, for example, if only the ELISA test had
been applied in this study, the percentage of Chlamydia
positive women would have been 20.83%; had only endo-
cervical smear been examined by the DIF test, the percen-
tage would have been 17.01 and if only the CFT method
had been used, the percentage of Chlamydia positive wo-
men would have been 14.58%. The analysis of diagnostic
possibilities of the applied methods have shown that the
ELISA test was positive in 70.59% of Chlamydia positive
women; the CFT was positive in 49.41% and the results of

the endocervical smear obtained by the DIF test were po-
sitive in 57.65% of Chlamydia positive women. The com-
bination of the ELISA test and the DIF test for the exa-
mination of the endocervical smear gave the best results
in the detection of Chlamydia trachomatis induced infec-
tion. Somewhat worse results were obtained by the com-
bination of the CFT and DIF test for the determination
of Chlamydia trachomatis antigen in the cervical smear.
The poorest results were obtained by the combination of
the ELISA test and the CFT, which can be explained by
the fact that both tests demonstrate the antibodies of IgG
class (the ELISA test) or predominantly of IgG class (the
CFT) against Chlamydia trachomatis in the patients’ sera.
Thus, the acute infections remain undetected.

Out of the total number of women with demonstra-
ted Chlamydia trachomatis infection, 70,59% were found
to have specific antibodies in their sera. The level of hu-
moral immune response to the presence of Chlamydia
trachomatis infection hereby demonstrated is in accor-
dance with the statements of a certain number of aut-
hors (2,3,6,7,26), but it is considerably higher than the re-
sults reported by some other authors (9), stating that only
43.6% of the infected women were found by the ELISA
test to have specific antibodies in the sera.

The fact that specific antibodies in the serum were
proved in 70.59% of women diagnosed as having Chlamy-
dia trachomatis infection in this study suggests the con-
clusion that, in order to improve diagnosing of these in-
fections, it is necessary to combine serological tests for the
determination of specific antibodies in the serum with
the methods for the detection of the causative agent or
the agent antigen in patients’ material. This is the way to
detect the entirely acute Chlamydia trachomatis induced
infection as well as those infections in which, due to the
absence of a stronger antigen stimulation, as stated in the
literature (1,2,3), the humoral immune response gets very
low. At the same time, such a combination of methods mi-
nimizes the possibility of not proving Chlamydia in the
patients’ material (material taken in an inappropriate ma-
nner or transported inadequately, errors in the interpreta-
tion of the obtained results, particularly of those obtained
by the DIF test, leaving the possibility of a certain subjec-
tivity in the assessment of results).

The results obtained in this study indicate that Chla-
mydia trachomatis induced infections were most frequ-
ent in women diagnosed as having primary or secondary
sterility as well as that a very high percentage of Chlamy-
dia positive (40.91%) women was found among those ha-
ving had pathological pregnancies and deliveries in their
history. These data are in accordance with the data repor-
ted by a great number of authors both from our country
and abroad (3,9,16,18,19,20,21). In comparison with ot-
her inflammatory processes, infections induced by Chla-
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mydia were most frequently diagnosed in women having
changes at the cervix (cervicitis and erythroplakia). The-
se results are in accordance with those of other authors
(3,8,10,29) and corroborate the fact that the cervical chan-
ges (an inflammation and erythroplakia) should lead the
gynecologist into examining the patient for the presen-
ce of Chlamydia trachomatis. The same holds true for the
cases in which previous routine examination of the vagi-
nal secretion proved the VS group indicating the presen-
ce of a certain infection, since the simultaneous infection
induced by Chlamydia trachomatis has been proved in a
considerable percentage of women (particularly those ha-
ving the VI group of the vaginal secretion).

The reference method in diagnosing Chlamydia tra-
chomatis induced infections is the isolation of Chlamydia
on Mc Coy cell culture, since this procedure identifies (af-
ter the reproduction) living and vital Chlamydiae; and as
the preparation is free of any admixture and ingredients,
the possibility of a false interpretation (either false positi-
ve or false negative) is minimized. The necessity to spend
several days waiting for the cytopathogenic effect to appe-
ar on the cell culture (due to the reproduction of Chla-
mydia in the cell culture) may be overcome by detecting
Chlamydia trachomatis in the culture by, e. g., the DIF
test using the monoclonal antibodies prior to the occu-
rrence of the cytopathogenic effect. Contrary to the cell
culture in which only living and vital Chlamydiae can be
proved, the technique of hybridization of Chlamydia trac-
homatis nucleic acid, alone or associated by the PCR met-
hod, show the presence of subminimal amounts of Chla-
mydia nucleic acid even when it is not living or vital, if it
is bound with antibodies, i. e. when it is present in quite
small amounts in the taken material, which does not sug-
gest the infection, since the infection implies a great num-
ber of certain causative factors.

CONCLUSIONS

he percentage of Chlamydia positive women found in

our study to be 29.51% indicates the necessity to in-
troduce such diagnostics into routine examination in our
country.

No age groups are at a specific risk as regards the
frequency of Chlamydia positive findings. However, bea-
ring in mind the consequences resulting from these infec-
tions (sterility, complications in pregnancy and delivery),
women of the reproductive age are certainly at a high risk.

Clinical signs of Chlamydia induced infection may
be different, even absent in some cases, and therefore the-
se infections cannot be diagnosed clinically.

The choice of diagnostic method is of the utmost
importance, since the infections induced by Chlamydia
trachomatis are most frequently localized on the muco-
us membranes, which is the reason for the absence of a
stronger antigen stimulation, so the humoral immune
response is often low.

The best results in the detection of Chlamydia tra-
chomatis induced infections have been obtained by the
combination of the ELISA test for demonstrating specific
antibodies and the DIF test for the examination of the en-
docervical smear against Chlamydia trachomatis antigen.
The cervical changes (an inflammation and erythroplakia)
should lead the gynecologist into examining the presence
of Chlamydia trachomatis in women diagnosed as having
primary and secondary sterility and those having had
pathological pregnancy and deliveries
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