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Prevalence and risk factors of genital Chlamydia trachomatis infection
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Summary. The aim of the study was to provide a survey and generalization of litera-
ture data on the epidemiological situation of Chlamydia trachomatis infection in vari-
ous countries, preventive screenings and risk factors of the infection.

We performed a survey of articles published during 1998—2005 and selected from
bibliographical medical search databases presenting data on the prevalence of Chlamy-
dia trachomatis and the main risk factors for this sexually transmitted infection.

Chlamydial infection is the most common among sexually transmitted genital infec-
tions worldwide. It has been found that the main risk factors for Chlamydia trachomatis
infection are age, irregular and/or accidental sexual relationships and change of sexual
partners, failure to use or erratic use of barrier contraception during intercourse, and
insufficient knowledge about sexual life and care for one’s sexual health. Most coun-
tries do not have national preventive screening programs or exhaustive information
about the prevalence of Chlamydia trachomatis infection.

The comparison of the prevalence and incidence of Chlamydia trachomatis infec-
tion among different countries is complicated due to the different diagnostic methods
and sample selection techniques applied; however, in order to decrease the prevalence
of chlamydial infection and its impact on the reproductive health of the society, signifi-
cant attention should be paid to sexual education, preventive screening of people in

high-risk groups, as well as to early diagnostics and timely treatment.

Introduction

The diagnostics of Chlamydia trachomatis in-
fection (CI) is based on laboratory techniques. Safe,
publicly acceptable, sensitive and specific diagnos-
tic tests have been created for the detection of this
pathology. Unfortunately, information about the
prevalence of chlamydial infection (CI) in many
countries of the world is insufficient, since popula-
tion-based studies are rarely performed, preventive
screenings of people attributed to high-risk groups
are lacking, and thus numerous asymptomatic cases
of this infection remain undetected (1-3). Asymp-
tomatic course of CI complicates early detection
and causes delayed diseases of reproductive pelvic
organs, which deteriorates the reproductive health
of the society and entails significant expenditures

for the treatment of this pathology. It has been de-
termined that by the amount of costs related to the
treatment of CI complications, this infection is sec-
ond only to HIV. In the United Kingdom, this amounts
about 50 million pounds per year (4). In the US, the
costs of CI diagnostics and treatment exceed 2.7
billion US dollars (5). CI and other sexually trans-
mitted infections (STI) facilitate the transmission
of human immunodeficiency virus (HIV) (6). Ac-
cording to the findings of the most recent studies,
CI may be a risk factor for cervical cancer (7).

Methods of the study

The survey included articles that presented data
on the prevalence and incidence rate of CI in dif-
ferent countries, preventive screening, and the risk
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factors for the infection. Articles analyzing CI di-
agnostic techniques and their advantages and draw-
backs, as well as those analyzing CI treatment meth-
ods and complications were excluded from the sur-
vey.

We used computerized bibliographical medical
databases Medline (PubMed), HINARI, EBSCO
Publishing, and BioMed Central. The search for the
articles was performed using the following key-
words: Chlamydia trachomatis, epidemiological
situation, prevalence, incidence rate, and risk fac-
tors. Using the aforementioned keywords, we se-
lected articles published during 1998-2005. Addition-
ally, we scanned through the following journals:
"Medicina", "Lietuvos bendrosios praktikos
gydytojas" (The Lithuanian GP), "Sexually Trans-
mitted Infections," "European Journal of Clinical
Microbiology and Infectious Diseases," "Journal of
the European Academy of Dermatology and Ve-
nereology," and "World Journal of Urology." In to-
tal, over 150 articles were studied, but we tried to
include only the findings of the most recent studies
in the survey.

Epidemiological situation. Etiopathogenesis.
Chlamydia trachomatis is an intercellular gram-
negative microorganism that infects the columnar
epithelium of male and female lower genital tract
(8, 9). The infection transmitted sexually may also
involve upper genital tract (10). CI causes urethri-
tis (inflammation of the urethra), epididymitis (in-
flammation of the epididymis), and conjunctivitis (in-

450 -
400 -
350 -
300 -
250 -
200 -
150 ~
100 +
50 +
0 ‘

100 000 population

Number of cases per

flammation of the conjunctiva). Left untreated, CI
in females eventually results in pelvic inflammatory
disease (PID), ectopic pregnancy, and infertility and
in males - chronic prostatitis (inflammation of the
prostate gland) and infertility. Newborns infected
during birth develop conjunctivitis or pneumonia (11).

According to literature data, more than one-half
of infected males and about two-thirds of infected
females may be carriers of asymptomatic CI infec-
tion for 3 months and longer (4, 6, 7).

Incidence rate. According to the WHO data,
92 million new cases of CI are diagnosed globally
every year; of these, 5 million cases are diagnosed
in Western Europe, and 5 million cases — in Eastern
Europe and Central Asia. This is the most common
bacterial STI in the world, since gonococcal infec-
tion is detected in 62 million cases, and syphilis — in
12 million cases annually (12). CI and other
nongonococcal urethral inflammations are also the
most common STIs in the developing countries (13).

During the last decade, the incidence rate of CI
in the Nordic countries has increased significantly.
In Sweden, the incidence of CI is 364 per 100 000
population, and in Norway — 386 per 100 000 popu-
lation (14) (Fig. 1).

According to the data for 2004, in the United
Kingdom CI is the most prevalent among young
sexually active people — especially among 16—19-
year-old women (1310 cases per 100 000 females
detected) and 20-24-year-old men (1026 cases per
100 000 males) (15).
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Fig. 1. Incidence rate of genital chlamydial infection in Denmark, Finland, the United Kingdom
and Northern Ireland, and in Norway during 1995-2004 (14)
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Fig. 2. Incidence rate of genital chlamydial
infection in Eastern Europe in 1999 (1)

In an international meeting of CI Research So-
ciety in Helsinki, data on the CI epidemiological situ-
ation in 13 Eastern European countries were pre-
sented (1). The registration of incidence rate of CI
in Eastern European countries was started in the
last decade of the 20th century: in Estonia (1991),
in Latvia (1992), in Russia (1993), in Lithuania
(1994), in Slovenia (1995), and in Hungary (1998).
The highest incidence rate was registered in Belarus,
Estonia, and Russia (Fig. 2).

The rates of the application of various diagnos-
tic techniques for the detection of CI infection in
Eastern Europe differ. For instance, in Latvia and
Estonia, CI is most frequently diagnosed using the
direct immunofluorescence method (DIF) and less
frequently — using nucleic acid amplification tests
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(ligase or polymerase chain reaction), whereas in
Lithuania CI diagnosis is performed using direct im-
munofluorescence, nuclein acid tests, cell culture,
and enzyme-linked immunoassays (1). In 2005 in
Lithuania, there were 14.7 registered cases of CI
per 100 000 population (16). The changes in the
indices of incidence rate of CI in all three Baltic
countries during the last decade are presented in
Fig. 3. Although the number of newly registered
cases of CI in Lithuania is lesser, compared to other
Baltic countries and neighboring European coun-
tries, lower statistical indices in Lithuania may be
influenced by insufficient diagnostics (17) and in-
accurate registration (18). Thus, the data of the
Lithuanian registry may not reflect the real epide-
miological situation of CI in Lithuania (16). The
comparison of received information on newly reg-
istered cases of CI in different regions of Lithuania
revealed significant irregularities — the greatest
number of newly diagnosed cases of CI was in
Mazeikiai district (4.9/10 000 population), followed
by Vilnius city (4.3/10 000 population), Vilkaviskis
district (2/10 000 population), and Panevézys city
(1.4/10 000 population), whereas the number of
newly diagnosed cases in the second-largest city,
Kaunas, was only 1.1/10 000 population (19).

Prevalence. The prevalence of asymptomatic
CI in the US is 5% among suburban adolescent fe-
males (20), 12% — among all the studied adolescent
females (4), and especially high — up to 27% —
among poverty-stricken pregnant urban adolescents
(21) and in women's prisons (22).

According to the findings of cross-sectional stud-
ies, the prevalence of CI in Australia (23) among
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Fig. 3. Incidence rate of genital chlamydial infection in Latvia, Lithuania, and Estonia during
1993-2005 (14, 16)
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women who apply to a gynecologist ranges between
2.8% and 5%. In Africa, the prevalence of CI among
male and female students ranges between 3.78%
and 6.9% (24, 25) and amounts to 38.3% among
female prostitutes in Central Africa (26). In Japan,
the prevalence of CI among female students and
adolescents ranges between 4.6% and 13.5% (27,
28).

The prevalence of CI among women attracts sig-
nificant attention of the researchers for the preven-
tion of the reproductive health sequelae in the pres-
ence of asymptomatic CI. In Boston (US), the
prevalence of CI among 16-25-year-old sexually
active females who underwent prophylactic
gynecological examinations and had no complaints
was 22% (29).

The data on the prevalence of CI among Euro-
pean women in different countries are presented in
Table 1.

According to the findings of the researchers, the
prevalence of CI among asymptomatic females who
applied for consultation about contraception varied
from 4% to 17% (the highest prevalence of CI was
detected in France). The prevalence of CI among
those who underwent prophylactic examination for
cervical cancer ranged between 1% and 12%, and
the highest prevalence was found in the United
Kingdom. Still, the comparison of the findings is com-
plicated since researchers used different diagnos-
tic techniques, and there were differences in the
subjects' age, reasons for application, and the sub-
jects' response (Table 1).

The comparison of the prevalence of CI in the
Eastern European population is especially compli-
cated. The information presented in the majority of
articles on the prevalence of CI in a number of East-
ern European countries was obtained during exami-
nations of women who applied to a gynecologist (Fig.
4). The studies lack information on the applied di-
agnostic methods, the studied contingent, and the
response rates. The prevalence of CI in Eastern
Europe can relatively be distributed into three lev-
els — low (the prevalence of CI <10%), moderate
(the prevalence of CI 11-20%), and high (CI de-
tected in more than 21% of gynecologic patients).
The area of low prevalence of CI includes Slovenia,
Hungary, Lithuania, Poland, and Novosibirsk, and
the area of moderate prevalence — St. Petersburg
region and Bulgaria (Fig. 4). The area of high preva-
lence of CI includes Sverdlovsk region and Ukraine.
However, studies performed in these countries are
poorly standardized and involve application of rea-

gents of uncertain quality, which makes the evalua-
tion of the real incidence of this infection impossi-
ble (34).

According to the findings of studies performed
in Lithuania (35-39), the prevalence of CI ranges
between 5% and 19.2%, depending on the age of
the studied contingent, selection methods, exami-
nation techniques, and region (Table 2).

When evaluating the prevalence of CI among
Lithuanian men and women, we found that differ-
ent authors present different findings of their stud-
ies. For instance, certain authors indicated that de-
pending on the studied contingent, the prevalence
of CI among males ranged between 2.5% and 12%.
CI was more frequently detected among high-risk
groups of males, i.e. among those who applied to
the dermatovenereologist for certain disorders or
complaints (40). The prevalence of CI among
Lithuanian military recruits was only 2.5% (40). The
prevalence of CI among sexually active students of
secondary and vocational schools in Kaunas city
was also only 2.5% (41).

Peculiarities of preventive screening. A ma-
jority of countries do not have national STI preven-
tion and control programs and do not perform pre-
ventive screening for CI. According to the WHO
data, national STI prevention and control programs
are operational in only one-third of European coun-
tries (12). Knowledge about the prevalence of CI
in high-risk groups allows for the planning of
purposive CI prevention measures.
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Fig. 4. Prevalence of genital chlamydial infec-
tion in women consulting outpatient gyneco-
logical clinics in Eastern Europe (1)
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Table 1. Prevalence of chlamydial infection among women in European countries according to
J. S. Wilson et al. (7)*

. Method of Response | Preva-

Source Country Reason _for Age Period of laboratory | Sample, n rate, lence,

(year) application | (years) study examination o, o,
J. Paavonen and| Finland | Contraception| 1840 | 1977-1980 Cell 298 Notindicated| 6
E. Vesterinen, PAP culture
1982
D. Chi Nguyen France | Contraception| 15-55 1987 Cell 306 Not indicated| 17
etal., 1989 culture
C.J. Meijer Netherlands PAP 3555 | 1983-1984 DIF 2470 33 44
etal., 1989
K. Persson Sweden | Contraception| 1225 | 1989-1990 Cell 306 77 6.0
etal., 1991 culture
J.R. Smith United PAP 15-58 | 1989-1994 Cell 197 Notindicated| 12
etal., 1991 Kingdom culture
L. O. Svens- Sweden Preventive | 1620 | 1991-1992 EIA 751 77 2.1
son etal., 1994 screening
Italian MEGIC Italy Contraception| 33 - DIF 1321 Not indicated| 3.9
Group, 1993 PAP
C. Thompson United PAP 1540 1992 DIF 287 Notindicated| 1.7
and E. Wallace, | Kingdom
1994
J.J. Marinas Spain Contraception| 15-35 | 1990-1993 Pace 2 2494 [Notindicated| 1
etal., 1997 PAP
T. Nyari et Hungary Prenatal 20-29 | 1994-1995 Pace 2 6161 Not indicated| 5.9
al., 1998 diagnostics
K. Tchoudo- Bulgaria Preventive | 1646 [ 1992-1995 EIA 231 Not indicated| 6.1
mirova et al., screening
1998
J. Hopwood and| United PAP 16-25 |Notindicated EIA 698 9 39
H. Mallinson, Kingdom
1999
K. Kirkwood United | Contraception| Less [Notindicated PCR 97 97 62
etal., 1999 Kingdom than 20
J.A.R.van GP 1540 | 1996-1997 LCR 2403 95.7 49
den Hoek et Netherlands
al., 1999
1. J. Bakken et Norway GP 16-24 | 1998-2000 Pace 2 898 Nenurodyta | 24
al.,2004 (30)
[.Klavs etal., Slovenia Preventive | 1849 | 1999-2001 PCR 903 709 1.6
2004 (31) screening
E. Filipp et Poland Not indicated | 16-19 | 2002-2004 PCR 249 Nenurodyta | 3.2
al.,2005 (32)
S. Levidiotou Greece Various 18-55 | 19982004 PCR 8834 Nenurodyta | 29
etal.,2005(33) LCR

*supplemented by authors. PCR — polymerase chain reaction, LCR —ligase chain reaction, EIA — enzyme immunoassay,
DIF — direct immunofluorescence, PAP — oncocytological smear according to Papanicolaou, GP — general practitioner,
Pace 2 —nuclein acid hybridization test.
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Table 2. Epidemiological situation of genital chlamydial infection in Lithuania
Source Studied contingent Studle;d Method of lgbo- Sample, Pre\galence,
material ratory studies n %
M. Domeika et | Sexually active 18—35-year-  |1.First voided PCR 283
al., 1999 (35) | old asymptomatic (group GO) urine sample G0:160 GO:5
and symptomatic (group G1) [2.Sample taken G1:123 Gl1:13
women who applied to the from the
gynecologist at Vilnius University| vagina*
M. Domeika et | Women who applied to the 1.Sample taken PCR 1008 8.4
al.,2000 (36) | gynecologists in 6 healthcare from the vagina
units in Kaunas 2.First voided
urine sample
3.Sample taken
from the cervix
M. Domeika et | Sexually active women Sample taken PCR 147 15.6
al.,2000 (37) |(mean age — 29 years) from the cervix
in Klaipéda
M. Domeika et | Sexually active women 1.Sample taken PCR 94 19.2
al.,2000 (38) | (younger than 35 years of age) | from the vagina™
in Klaipéda 2.Sample taken
from the urethral
3.Sample taken
from the cervix
I. Baseviciené | Sexually active 15—19-year- Sample taken PCR 24 18.2
etal., 2002 old girls in Kaunas, selected in | from the vagina
(39) schools according to the data
of an anonymous inquiry

*patient self-obtained sample. PCR — polymerase chain reaction.

In Western European countries, there are an in-
creasing number of preventive CI studies in high-
risk groups or randomly selected subjects. The aim
of these studies is to determine the prevalence of CI,
to evaluate the sensitivity and specificity of diagnos-
tic tests, and to determine the preventive screening
method for the diagnostics of asymptomatic CI, which
would be most suitable both to the physician and to
the patient. The data of the randomized population
study performed in Denmark showed that best re-
sponses of the subjects were achieved by sending
individual postal invitations to arrive for screening for
CI and to bring self-taken vaginal or urine samples
obtained using the indicated technique (42). Such
methods of the study allow for performing regular
check-ups in target age groups with the highest risk
of infection. Early diagnostics of CI prevents the de-
velopment of complications of asymptomatic CI and
reduces expenditures of healthcare institutions (42).
In Denmark, 270 000 tests are performed each year
corresponding to 5% of the total Danish population.

More than 85% of samples are obtained in general
practice. CI screening is performed in women who
apply for gynecological examination for any reason,
in women with genital symptoms, and as part of part-
ner notification. Despite active screening, the number
of detected infections in Denmark has remained sta-
ble during the last 10 years (42). In Sweden, preven-
tive screening is performed in sexually active 15—
29-year-old women who apply for contraception or
discontinuation of pregnancy. Men are screened if
they had contacts with an infected partner or have
symptoms of infection. In Austria, preventive screen-
ing for CI is performed in prostitutes and pregnant
women (43).

Risk factors

Demographic factors. Age. It must be noted
that age is very important for the prevalence of CI.
This infection is significantly more common among
young sexually active women, especially among ado-
lescents (7).
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The majority of researchers think that higher
prevalence of CI among female adolescents may be
due to anatomical factors. The cervix of adolescent
females is not sufficiently developed and is especially
susceptible to sexually transmitted infections (13).

According to the findings of the preventive
screening performed in the Netherlands, examina-
tion of urine samples showed that the prevalence
of CI was highest in the age group of 18-25 years
(5.3%); in the age group of 26-30-year-old women,
the prevalence of CI was 3.4%, and not a single
case of CI was detected among women aged 31—
40 years (44).

A large surveillance study performed in Germany
also showed an association of the prevalence of CI
with age — the highest prevalence of CI was found
among 15—19-year-old females, whereas it signifi-
cantly decreased after 25 years of age. According
to the findings of the same study, the prevalence of
CI among men also decreased with increasing age
(45).

Sex. According to the findings of some studies
(46, 47), the prevalence among males is lower than
that among females. These findings may not be ex-
act, since significantly fewer males are examined,
compared to females. In the United Kingdom, the
prevalence of CI among military recruits was found
to be 9.8% (47). However, compared to the other
Western European countries, the prevalence of CI
among males in the United Kingdom is significantly
higher, and thus preventive screening of men is as
important as that of women (48).

Race. The prevalence of CI or gonococcal in-
fection and both STIs (coinfection) among subjects
of different races is different. The greatest number
of cases gonorrhea and CI separately was detected
among individuals of the Black Caribbean race. STI
coinfection was less common among whites, com-
pared to blacks (49).

The study of 18-29-year-old women performed
in Northern California (US) showed that CI was
the most common among blacks and Asians (4.2%)
than among white subjects (1.4%) (50).

Occupation. Scientists did not find any signifi-
cant differences in the prevalence of CI among dif-
ferent occupational groups. The prevalence of CI
was similar among clerks and students (accordingly,
4.6% and 4.4%), among police officers and soldiers
(accordingly, 3.5% and 0.4%) (51), and among fe-
male and male sex workers (accordingly, 7.4%-
58.6% (52, 53) and 9.7% (54)).
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Sexual behavior. According to the findings of
epidemiological studies, the main risk factors for the
prevalence of CI are frequent sexual relationships
and failure to use or erratic use of barrier contra-
ception during intercourse, cervical ectopy, nega-
tive attitude of adolescent females and their sexual
partners to condom use, concomitant STIs, and un-
employment. Studies performed in the Netherlands
during different periods showed that the prevalence
of CI among asymptomatic pregnant women ranged
between 2.9% and 6.4% (55).

According to the findings of the study performed
in the United Kingdom (49), both STIs rather than
CI or gonococcal infection separately were more
frequently detected in heterosexual males, com-
pared to homosexual. This study showed that 3.8%
of all subjects were infected with gonococcal in-
fection, 8.1% — with CI, and 1.5% — with both STIs.
Patients who were infected with both STIs were
younger than those infected with only chlamydial
or gonococcal infection (45).

According to other authors, the prevalence of
ClI is unrelated to either social status, the usage of
contraceptives, the number of sexual partners dur-
ing the last 6 months or the number of new sexual
partners during the last 2 months (56).

Conclusions

1. Genital chlamydial infection is the most com-
mon bacterial sexually transmitted infection world-
wide. In Europe, the prevalence of chlamydial in-
fection among young females ranges between 4.1%
and 25%, whereas among males - between 1.2%
and 12%.

2. Sporadic studies on the prevalence of
chlamydial infection performed in Lithuania do not
allow for a precise evaluation of the situation re-
lated to this pathology or for the planning of purposive
preventive measures on a national scale.

3. In various countries of the world, preventive
screenings are performed in high-risk groups, and
there is a lack of population-based studies aimed at
the identification of cases of asymptomatic
chlamydial infection.

4. The main risk factor for chlamydial infection
is age. Other risk factors are irregular and/or acci-
dental sexual relationships, frequent change of
sexual partners, failure to use or erratic use of bar-
rier contraception during intercourse, and insuffi-
cient knowledge about sexual life and care for re-
productive health.



892 Vesta Kucinskiené, Indré Sutaité, Skaidra Valiukeviciené et al.

Lytiniy taky Chlamydia trachomatis infekcijos paplitimas ir rizikos veiksniai

Vesta Kutinskiené, Indré Sutaité, Skaidra Valiukevi¢iené, Zemyna Milasauskiené!, Marius
Domeika®
Kauno medicinos universiteto Odos ir veneriniy ligy klinika, 'Biomedicininiy tyrimy institutas
?Upsalos universiteto Lytiskai plintanciy infekcijy centras prie Pasaulio sveikatos organizacijos,
Svedija

RaktaZzodZiai: lytiSkai plintancios infekcijos, Chlamydia trachomatis infekcija, paplitimas, sergamumas, rizikos
veiksniai.

Santrauka. Straipsnio tikslas. Apibendrinti literattiros duomenis apie Chlamydia trachomatis infekcijos
epidemiologing situacija jvairiose pasaulio Salyse, atlickamus profilaktinés patikros tyrimus bei $ia infekcija
salygojancius rizikos veiksnius.

Atlikta apZvalga straipsniy, publikuoty 1998-2005 m. bei atrinkty i$ bibliografinés medicinos literatiiros paieskos
duomeny baziy, kuriuose buvo duomeny apie Chlamydia trachomatis paplitima bei Sios lytiSkai plintancios infekcijos
pagrindinius rizikos veiksnius.

Visame pasaulyje tarp lytiskai plintanciy infekciju lytiniy taky Chlamydia trachomatis infekcija labiausiai
paplitusi. Nustatyta, kad pagrindiniai Chlamydia trachomatis infekcijos rizikos veiksniai yra amzius, nepastoviis
ir (ar) atsitiktiniai lytiniai santykiai bei partneriy kaita, barjeriniy kontraceptiniy priemoniy nenaudojimas arba
nepastovus ju naudojimas, nepakankamos zinios apie lytinj gyvenima ir ripinimasi reprodukcine sveikata. Daugelis
Saliy neturi nacionaliniy profilaktinés patikros programy ir i$samios informacijos apie Chlamydia trachomatis
infekcijos paplitima.

Lyginti Chlamydia trachomatis infekcijos paplitima bei sergamuma jvairiose pasaulio Salyse sudétinga dél
skirtingy diagnostikos metody ir tiriamuyjy atrankos metodikos, taciau, siekiant pristabdyti chlamidinés infekcijos
plitimg bei sumazinti jos pasekmes tiek motery, tick vyry reprodukcinei sveikatai, dideli démesj reikétu skirti
lytiniam $vietimui, zmoniy, priskirtiny padidéjusios rizikos grupéms, profilaktinéms patikroms, ankstyvai diagnostikai
ir laiku skiriamam gydymui.

Adresas susirasinéti: V. Kuéinskiené, KMU Odos ir veneriniy ligy klinika, Eiveniy 2, 50009 Kaunas
El. pastas: kvesta@delfi.It
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