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ABSTRACT

Objective: Determining the prevalence and ae-
tiology of sexually-transmitted infections and en-
dogenous infections in women of childbearing age
having lower genital tract infection symptoms and
describing the pertinent risk factors.

Materials and methods: This cross-sectional
study was carried out at three outpatient healthcare
centres in Bogotd, Colombia. Etiologic diagnosis
was made using Nugent’s criteria for bacterial vagi-
nosis, blood agar culture for Candida and wet mount
for T. vaginalis. The In-pouch culture technique was
used for T. vaginalis, the polymerase chain reaction
for C. trachomatis and N. gonorroheae and serological
tests for syphilis (RPR, TPHA) and HIV on a sample

of the aforementioned population.
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Results: 1,385 females were recruited in 2010. 115
(8.3%) were sex workers. An LGTI was confirmed
in 731 (52.7%); 560 (40.4%) had an endogenous
infection and 170 (12.3%) a sexually-transmitted
infection (STT). The most frequent aetiology were
bacterial vaginosis (39.6%), candidiasis (11%), C. tra-
chomatis (9.7%) and N. gonorroheae (1.4%); Trichomo-
na was detected by wet mount (0.8%) and culture
(1.2%), as were syphilis (0.8%) and HIV (I case).
Sex workers had a higher risk of having an STT (2.0
OR; 1.2-.3 95% CI), as were younger females (28
+ 7.8 ¢f32 + 8.9) (p = 0.001) and alcohol users
(2.6 OR; 1.4-4.5 95% CI).

Conclusions: Aetiology was identified for 52.7%
of the females who consulted for lower genital tract
infection symptoms; bacterial vaginosis was the
most common and Chlamydia the most frequent
sexually-transmitted infection. No specific aetiol-
ogy was identified in almost the same number of
females (47.3%), even when using gold-standard
diagnostic technology for each microorganism.
Key words: Sexually-transmitted disease, cervi-
citis, vaginitis, bacterial vaginosis, epidemiology,

risk factor.

RESUMEN

Objetivo: estimar la prevalencia y etiologia de las
infecciones de transmisién sexual, y de las infec-
ciones enddgenas en mujeres en edad reproductiva
con sintomas de infeccién del tracto genital inferior
sintomaticas, y describir los factores asociados.

Materiales y métodos: estudio de corte transver-
sal en tres centros de atencién en Bogota. Se reali-
z6 el diagnéstico etiolégico mediante puntaje de
Nugent para vaginosis bacteriana (VB), cultivo para
Candida, y frotis en fresco para trichomonas. Enun
subgrupo de pacientes se realizé cultivo In Pouch™
para T. vaginalis (TV), PCR para C. trachomatis (CT)
y N. gonorroheae (NG), y pruebas seroldgicas para
sifilis y VIH. Los factores de riesgo fueron evaluados
comparando los dos grupos por medio del Odds
Ratio (OR) y el intervalo de confianza del 95%.

Resultados: 1385 mujeres fueron incluidas, de ellas
115 (8,3%) eran trabajadoras sexuales. Se confirmé
la presencia de alguna infeccién del tracto genital
(ITG) en 731 (52,7%) de las mujeres; 560 (40,4%)
presentaron infecciones endégenas y 170 (12,3%)
infecciones de transmisién sexual (ITS). La etiologia
més frecuente fue la VB en 549 (39,6%), seguida por
candidiasis en 153 (11%). CT fue detectada en 134
(9,7%) y NG en 19 (1,4%). TV fue detectada por
frotis en fresco en 11 (0.8%) y por cultivo en 8 de
634 (1,29), sifilis en 12 (0.8%) y VIH en 1 (0,07%).
Las mujeres trabajadoras sexuales tuvieron mayor
riesgo de presentar cualquier I'TS (OR: 2.0; IC 95%
1,2-3.3). Las mujeres con ITS tuvieron una edad
promedio de 27,9 (£ 7.8), y aquellas que no tenfan
ITS de 31,9 (%= 8,9) afos. El consumo de licor con
frecuencia entre diaria y semanal fue mayor en las
mujeres con I'TS (OR: 2.6; IC 95%: 1,4-4,5).
Conclusiones: se identificé la etiologia en el 52,7%
de las mujeres que consultaron por sintomas de
infeccion del tracto genital inferior. Las infeccion
mds frecuente fue vaginosis bacteriana, y clamidia
dentro de la infecciones de transmisién sexual. No
se identific6 ninguna etiologia infecciosa especifica
en el 47,3% de las mujeres aun cuando se utilizé el
patrén de oro diagnéstico para los diferentes mi-
Croorganismos.

Palabras clave: enfermedades de transmision se-
xual, cervicitis, vaginitis, vaginosis bacteriana, epide-

miologia, factores de riesgo.

INTRODUCTION

Sexually-transmitted infections (STI) are still (in
the 21" century) a leading problem in all regions
around the world. It has been estimated that 448
million new cases of STI occur around the world
in 15- to 49-year-old adults every year; these are
especially caused by syphilis, gonohorrea, chlamydia
and trichomoniasis, without including cases of hu-
man immunodeficiency virus (HIV) and/or other
STI (1). As well as STI, reproductive-aged females

may come into contact with other endogenous in-
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fections such as bacterial vaginosis (BV) and vaginal
candidiasis (2). The US Centre for Disease Control
(CDC) has calculated that 19 million new cases of
STI occur in the USA every year, costing the US
health system 16 billon dollars, without taking long-
term consequences into account (3).

Both types of infection (endogenous or STT) are
frequently manifest by symptoms such as increased
vaginal secretion, pruritus, irritation, odour or pel-
vic pain (4, 5), these becoming frequent motives for
consulting a general practitioner and/or a gynaecol-
ogist (6). The symptoms and signs of infection have
been grouped into recognised clinical syndromes,
assuming that different syndromes are caused by
groups of specific aetiological agents and that such
grouping of syndromes will lead to greater effec-
tiveness in diagnosing and treating infection. This
should ideally occur during a patient’s first contact
with the healthcare services, especially if there is
no access to laboratory diagnosis services (7). Such
syndromic management approach has been recom-
mended by the World Health Organisation (WHO)
(7), as well as by the Colombian Ministry of Health
(8) and the Bogota Local Health Service (9).

The proposed syndromes in females (10) include
vaginal discharge syndrome which includes vaginitis
caused by Candida sp, bacterial vaginosis (BV) and
Trichomonas vaginalis (TV) and cervicitis syndrome
which is mainly caused by Neisseria gonorroheae (NG),
Chlamydia trachomatis (CT) and herpes simplex virus
(HSV). Less frequently reported microorganisms
would be Mycoplasma hominis, Ureaplasma urealitycum
and U. genitalium (11). Lower abdominal pain syn-
drome caused by NG, CT and Mycoplasma (12) and
anaerobic germs entering the upper genital tract
(13) and genital ulcer syndrome caused by T. pal-
lidum, H. ducreyi, C. trachomatis, Klebsiella granulomatis
and HSV are also included (10).

However, using syndrornic management involves
some problems. Some STI, such as CT and NG
infections, are frequently asymptomatic, thereby

hampering an STI’s diagnosis and treatment (1).

On the other hand, syndromic management could
lead to over-diagnosis and unnecessary treatment
in situations involving low or unknown prevalence
regarding the causal agents for a particular STI (14,
15, 16, 17). In fact, some management guidelines
recommend complementing syndromic manage-
ment with specific laboratory tests (10).

Publications about STI prevalence and that of

other endogenous infections of the genital tract in
Colombia and Latin-America do not give sufficient
coverage (18, 19, 20, 21) as they are mostly directed
towards studying HIV or have been carried out on
selected populations, frequently sex workers (22,
23, 24, 25), thus limiting inferences being made
regarding the base population.
As the Colombian Ministry of Health has consid-
ered developing guidelines for managing STI/GTI
based on syndromic management, then GTT’s ae-
tiological prevalence must be defined more reliably,
as must the germs causing the different syndromes,
not just because this will serve as the base-line
for determining the effect of future population
interventions in this field but will also provide in-
formation for making a more rigorous evaluation
of the pertinence and cost-effectiveness of using
syndromic management in Colombia and other
Latin-American countries.

This study was aimed at providing the most pre-
cise description possible of the prevalence of germs
causing genital tract infections (GTT) in reproduc-
tive-aged females having symptoms of lower genital
tract infection (LGTTI), using gold-standard diag-

nostic tests and describing STI-associated factors.

MATERIALS AND METHODS

This was a cross-sectional study including 14-to
49-year-old women who consulted due to LGTI
symptoms during 2010 at three healthcare atten-
tion centres in Bogotd. One of them is a private
family planning and sexual and reproductive health
institution, where patients affiliated to the Co-

lombian social security contributory regime and
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private middle-class patients are seen. The other
two institutions were general public hospitals at-
tending patients from the state-subsidised insu-
rance scheme. Patients had to sign the pertinent
informed consent form to become included in the
study Exclusion criteria included having medical
conditions requiring management at another at-
tention level, being pregnant, having had a previous
hysterectomy, menstruating at the time for the
gynaecological exam and using systemic or local
antibiotic treatment during the 7 days before the
enrolment visit. A 1,400 participant sample size was
calculated; this was based on 40% expected preva-
lence for the presence of any endogenous infection
or STI (3% margin of error and 95% confidence
interval). Sequential sampling was carried out. The
study was approved by the Universidad Nacional de
Colombia’s Medicine Faculty’s ethics committees
and by the participating institutions’ appropriate

ethics committees.

Procedure

Patients attending consultation due to LGT symp-
toms who complied with the inclusion/exclusion
criteria were included. A previously used, modified
risk survey (26) was individually filled in with each
patient in a private setting.

The patients were then seen by a GP who had
been trained in syndromic management in line with
WHO 2005 guidelines (6) and in taking samples
for isolating the microorganisms being studied.
Samples were taken as follows. The first sample
was taken from the lateral wall of the vagina with
a polyester swab and smeared on a slide for Gram
staining and reading the Nugent score; this was
done by two bacteriologists who had received train-
ing using the Global Network for Perinatal and Re-
productive Health’s atlas. The swab was preserved in
a test-tube with 0.5 to 1 mL sterile isotonic saline
solution at 37°C for mounting to enable microscopic
visualisation of Trichomonas, mycotic structures
(blastoconidia and pseudomycelia) and clue cells. A

second sample was obtained from the contralateral

wall of the vagina using a polyester swab; this was
then grown in blood Agar medium for detecting
and identifying Candida species. A parallel sample
was taken from a subgroup of patients and grown
in InPouch medium (BioMed Diagnostics, Inc.,
White City, Oregon, USA) for trichomona culture.

The first endocervical sample was obtained
with a polyester swab for Gram stained smear for
presumptive diagnosis of Neisseria gonorrhoeae. The
second sample from the endocervix was taken using
the swab as both means of preservation and trans-
port with a CT and NG polymerase chain reaction
(PCR) detection kit (Amplicor, Roche). A 5 ml
blood sample was taken in the clinical laboratory
for serological detection of anti-HIV antibodies and
serological tests for syphilis. These samples were
immediately taken from the laboratories at the three
outpatient institutions where the consultation was
held to the bacteriologist working on the study;
she packaged the samples for the complementary
and confirmatory tests which were carried out in
the Bogotd District Department of Health’s (SDS)
Public Health Laboratory.

Nugent’s criteria (27) were used as gold standard
for diagnosing bacterial vaginosis; it was considered
that a Nugent score higher than 7 or having more
than 20% clue cells meant BV. Yeast colonies were
isolated in 5% trypticase-soy broth agar (Biobacter)
for diagnosing Candida, followed by automated iden-
tification of Candida species by biochemical profil-
ing using VITEK yeast (YST) cards. Trichomoniasis
was diagnosed by fresh reading of the wet mounts
from all patients by optical microscope and InPouch
culture in a subgroup of 634 patients.

CT and NG were detected by PCR test using a
Cobas Amplicor kit (97.1% sensitivity, 98.1% speci-
ficity). Syphilis was initially diagnosed by presump-
tive test in sera (rapid plasma reagin (RPR) human
syphilis) having 1:2 to 1:64 dilution titres, this being
confirmed by Treponema pallidum haemagglutination
assay (TPHA - human syphilis). The VIDAS HIV
DUO Ultra immunoanalysis test (bioMérieux,

Grenoble, France) was used for diagnosing HIV as
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this led to the combined detection of anti HIV-1
immunoglobulins (M and O groups) and anti-HIV
2 and -HIV-1 p24 antigen in human sera or plasma
by enzyme-linked fluorescent assay (ELFA - two
immunoenzymatic reactions with final detection
by fluorescence) (> 99% specificity and >95%
sensitivity). The INNO-LIA HIV confirmatory
assay (Innogenetics, USA) (96.7% specificity and
100% sensitivity) was used for all positive tests. All
analytical tests were carried out following the pro-
tocols, procedures and recommendations regarding
the inserts supplied with each kit.

The patients received medical management
according to the GP’s syndromic diagnosis; they
were then seen 3 weeks later to check the definitive
diagnosis and for complementary treatment to be
prescribed if it was needed. Their partners were
counselled and treated when applicable.

Age, socioeconomic strata, educational level,
type of work engaged in, general Colombian health
social security system affiliation, civil state, having
a stable companion, alcohol consumption, taking
illicit drugs, age when sexual life began, sexual
tendency, number of sexual companions, condom
use, presence of abnormal genital discharge as

motive for the present consultation and definitive

diagnosis were measured/assessed according to the
aforementioned gold standard tests.

Stata software version 10.0 (College Station,
Texas, USA) was used for statistical analysis. Means
and standard deviations were used for summaris-
ing information regarding continuous numerical
variables and percentages for nominal and ordinal
variables. Overall GTI prevalence was determined
as being the number of participants having GTI/
number of participants. Prevalence was estimated
by type of GTI and aetiology. Stratified analysis of
specific prevalence dealt with whether the females
reported being sex workers or not being sex work-
ers, since these were considered to be two different
population bases. The risk factors were evaluated by
comparing both groups by means of odds ratio (OR)
and 95% confidence interval (95% CI).

RESULTS

A total of 1,475 patients fulfilled the selection cri-
teria between February and December 2010; 1,444
(98%) of them accepted an invitation to participate
in the study. PCR for Chlamydia and gonococcus
was inhibited in 59 of the 1,444 females (3.9%)
on whom this test was performed. Complete con-
firmatory tests were thus available for 1,385 (96%)

Table 1.
Overall prevalence of genital tract infections in symptomatic females attending three healthcare

institutions in Bogota, Colombia, during 2010

# cases (n=1,385) Prevalence % (95% CI)

39.6 (37.1-42.3)

Bacterial vaginosis 549

Trichomoniasis

InPouch culture ™ 1.2 (0.5-2.3)

Gonorrhoeal infection 19 1.4 (0.9-2.2)
HIV 1 0.07 (0-0.4)
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participants, 115 (8.3%) of whom reported being
sex workers.

At least one infection could be identified in 731
of the 1,385 participants (52.7%: 50.1-55.4 95%CI).
Endogenous GTI was diagnosed in 560 females
(40.4% prevalence; 37.8-43.0 95%CI) and STI in
170 females (12.3% prevalence; 10.6-14.1 95%CI).
Table 1 shows the specific aetiological cause of infec-
tion. On the other hand 581 of the 731 females hav-
ing infections (79.5%; 76.4-82.3 95%CI) had only
one infection and 170 (23.2%; 20.2-26.5 95%CI)
had two or more infections. The most frequent
associations were BV and CT in 78 cases (14% vagi-
nosis), BV and Candida in 41 (7.5%) and Candida
and CT in 17 (119%). Some type of STI was found
in 20.9% of patients in the sexual workers group,
C. trachomatis being the more frequent aetiology.
Regarding endogenous infection, BV prevalence was
similar in both groups (Table 2).

The participants’ average age in years was 31.3
(£ 8.9); average age on beginning sexual relation-
ships was 16,9 (£ 3.07) years old. The age was lower
in patients with STI. Table 3 lists the other social
characteristics. Regarding risk factors, a statistically
significant association with the presence of STI
was found in females who reported having had oc-

casional sexual relationships, being sex workers and

weekly alcohol consumption (Table 4). There were
no significant differences in STI frequency between
adolescents and older than 19-year-old females in the
female sex worker group and people other than sex
workers No association was found with the presence
of STI and condom use. Admitted condom use in
all relationships was very low (less than 7%); most

females reported not using one or only sometimes.

DISCUSSION

This study reports that only half of the patients who
consulted regarding LGTI symptoms had an infec-
tion which could be identified, bacterial vaginosis
being the most frequently found endogenous infec-
tion and chlamydial infection the most frequent
sexually-transmitted one. In other words, close to
50% of the patients who consulted because of LGTI
symptoms had a high possibility of not actually
having an infection, such finding being extremely
relevant for individual patient’s healthcare attention
and local and national policy-makers.

Our data is consistent with the reported pre-
valence in symptomatic BV females (22% to 50%);
however, Candida infection prevalence in this study
was less than that already reported (17% to 39%) (28).

Our study’s results were consistent with regional

ones; however, it should be taken into account

Table 2.
Prevalence of genital tract infections in symptomatic females in sexual and non-sexual workers
t=} P

in three healthcare institutions in Bogota, Colombia, during 2010

Females other than sex workers
(n = 1,266)

Female sex worker
(n = 115)

# cases Prevalence % (95% CI)  # cases  Prevalence % (95% CI)

14.2 (7.1-19.1) 10.9 (9.3-12.7)

Candidiasis

Chlamydial infection 13.9 (8.4-21.1) 9.2 (7.7-10.9)
Syphillis 3.4 (1.1-8.1) 0.6 (0.3-1.2)
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Table 3.
Socio-demographic characteristics of
females suffering from symptoms of genital

infection in Bogota (Colombia) during 2010,

according to whether they presented
sexually-transmitted infection

Variable ITS Without ITS
(n = 170) | (n = 1,215)

94 (55.3) 622 (51.2)
Medium 65 (38.2) 557 (45.8)
High 2(1.2) 5(0.4)
Lack of data 9 (5.3) 31 (2.6)

Bducationallevl

Primary 24 (14.1) 180 (14.8)
Secondary 78 (45.9) 524 (43.1)
Technical 34 (20.0) 261 (21.5)
University 34 (20.0) 250 (20.6)

Contributory 52 (30.6) 433 (35.6)

. 3(1.8) 30 (2.5)

Subsidised 75 (44.1) 562 (46.3)

None 40 (23.5)  190(15.6)
Marialsawsn )

Single 89 (52.4) 504 (41.5)

Living with partner or

married 67(39.4) 574 (47.2)

Divorced, separated,

or widowed 14 (8.3) 137 (11.3)

that almost all Latin-American literature is mainly
orientated towards evaluating specific infections
in high-risk or vulnerable populations (23, 29, 30).
Sim&es-Barbosa et al. (31), have reported evaluation
by cytological criteria regarding 142,000 females
who had undergone cervical-vaginal cytology in
primary attention centres in Brasilia, Brazil, over a
6-year period. They reported 17% BV prevalence,
12.4% for candidiasis and 7.9% for trichomona.

Tamayo et al., who also used the pap smear as
diagnostic method, reported 30% prevalence for
BV, 5% for candidiasis and 1.4% for trichomo-
niasis (32). An STI prevalence study by De Codes
(33) in 2000 involving 486 females from a family
planning clinic, a public school and three slums in
Bahia, Brazil, reported 0.5% NG prevalence, 11%
CT and 2% syphilis in females attending planning
consultations, such data being similar to ours.
The group of students had 0.8% NG, 17.3% CT
and 3.9% syphilis prevalence, whilst the group of
females living in the slums had 3% NG, 12% CT
and 5% for syphilis. Codes used PCR and LCR on
urine for detecting DNA from CT and NG and for
non-treponaemal syphillis screening test confirmed
by treponaemal test. It is worth stressing that the
adolescent population (34) and having a low socio-
economic level (35) have been described as being
high-risk populations for STI. These results were
partially consistent with our previous findings in
131 women (27% sexual workers), where 469 BV
and 16% Candida prevalence were found. Regard-
ing STI, syphilis prevalence was 7%, C. trachomatis
6% whilst N gonorrhoeae was not identified (26).
The differences could have been based on different
population base and small sample size

Regarding specific high-risk populations, Soto
et al. (20), reported 9.6% syphillis prevalence, 20%
CT, 8% NG, 8% TV and 549 BV in a sentinel STI
study involving 5 central-American countries and
a total of 2,466 sex workers studied between 2001
and 2002 using gold standard diagnosis methods
similar to ours; the frequencies reported by Soto
were greater than those reported by our group
regarding female sex workers. Alvis et al. (36),
studied STI prevalence in 69 female sex workers
and 16 housewives in Monteria, Colombia, using
fresh smears, Gram staining and DNA detection
for NG and CT with the Amplicor test, reporting
17.4% prevalence for Gardnerella vaginalis, 5.9% for
CT, 4.3% for NG and 2.9% for TV and Candida
albicans. Regarding the low-risk population, 56.3%
was found for Gardnerella vaginalis, 12.5% for CT,
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Table 4.
Risk factors for females having low symptoms of genital infection in patients
with and without STI, Bogota (Colombia), 2010

Variable STI Without STI (0)2% (95%CI)
n (%) n (%)

Yes 24 (14.1) 91 (7.5) 2.0(1.2-3.4)
146 (85.8) 1120 (92.5)
131 (77.1) 944 (77.9)
39 (22.9) 268 (22.1) 1.1 (0.7-1.6)
Heterosexual 166 (97.7) 1194 (98.5)
Bisexual/homosexual 4(2.4) 18 (1.5) 1.6 (0.4-4.9)
101 (69.2) 861 (76.9)
45 (30.8) 259 (23.1) 1.5 (1.0-2.2)
Never 59 (34.7) 483 (39.9)
Daily to weekly 23 (13.5) 73 (6.0) 2.6 (1.4-4.5)
Fortnightly, monthly and/or other 88 (51.8) 656 (53.5) 1.1 (0.8-1.6)

N 163 (95.9) 1184 (97.7)
Daily to weekly 3(1.8) 11 (0.9) 2.0 (0.4-7.6)
Fortnightly, monthly and/or other 4(2.4) 17 (1.4) 1.7 (0.4-5.3)

Always 11 (6.5) 84 (7.0)
Never 82 (48.2) 615 (50.9) 1.0 (0.5-2.2)
Sometimes 38 (22.4) 242 (20.0) 1.2 (0.6-2.7)
Not applicable 39 (22.9) 268 (22.2)

6.3% for NG and 12.5% for C. albicans. A notable
feature of this study was that ST rates were greater
in low-risk females. Rodrigues Baldim ez al. (22),
reported 20.5% CT prevalence, 4.0% for syphillis
and 3.0% for TV in 102 female sex workers in Sao

Paulo, Brazil.

Regarding possible associations between dif-
ferent infections, Yoshimura et al. (37), reported that
bacterial vaginosis patients had a greater perception
of infection with CT (26%) than females without BV
(99) and that females with CT, NT and TV infec-
tions had a high frequency of BV, meaning that it
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must be considered that such patients have a greater
risk of cervicitis, mainly caused by C. trachomatis.

The very low (< 7%) use of condoms could be
explained by the high percentage of our participants
who reported that they were in a stable relationship
(77.19% and 77.99%). Given that condoms reduce STT,
educational and public health campaigns should be
conducted for increase the adequate use of Condom

The strengths of this study lay in the use of
gold-standard diagnostic methods, such as PCR
for chlamydia and gonococcus, and the Nugent
score for BV. These methods reduced the risk of
misclassification bias (low false-negative and false-
positive rates). It also had low selection bias risk as
non-responder rate was close to 2%.

The results obtained using the InPouch culture
technique suggested that trichomona infection
prevalence could have been underestimated as such
culture was not used for all the patients in the study.
Future studies will also need to test for microorgan-
isms, such as mycoplasma and ureaplasma, which
could cause cervicitis, and for the human papilloma

virus and human herpes simplex (10).

CONCLUSIONS

Half of the patients consulting due to symptoms
related to lower genital tract infection had an infec-
tion which could be identified, bacterial vaginosis
being the most frequent endogenous infection and
chlamydial infection the most frequent sexually-
transmitted one. The other half of the patients con-
sulting due to having symptoms of LGTT had a high
probability of actually having no infection. Although
this information is useful in helping to characterise
LGTI infectious aetiology prevalence, it points to
the need to broaden the types of diagnostic tests
needed to better and correctly diagnose a LGTI in
symptomatic women. Other, non-infectious causes
for lower genital tract symptoms need to be con-
sidered and studied as they might explain a large

percentage of cases attending consultation.
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