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Abstract

Introduction

Background: Sexually Transmitted Infections (STI) are a public
health issue, which should be promptly diagnosed and treated.

Sexually Transmitted Infections (STIs) are a growing public
health social and economic worldwide problem, mostly affecting
adolescent women and young adults [1,2]. According to the World
Health Organization (WHO), over 1 million people acquire an STI
every day [3]. Early diagnosis, timely and correct treatment is
as important in interrupting the chain of transmission, as in the
prevention of complications and serious sequelae [1].

Objectives: The objectives of this study were to characterized
Chlamydia trachomatis and Neisseria gonorrhoeae infections, namely
co-infections between the two and with other STI, and associated
demographic factors in population groups volunteering for screening.
Methods: C. trachomatis and N. gonorrhoeae infections were
diagnosed through a multiplex Real-Time PCR. The presence of N.
gonorrhoeae DNA was confirmed by RFLP technique. The presence
of antibodies against other STI and of antigens was performed with
recommended techniques.

Results: The overall prevalence of C. trachomatis and N.
gonorrhoeae infection was 3, 4%, and 1, 0%, mostly being
asymptomatic in 90% and 83, 3%, respectively. Syphilis, hepatitis C,
hepatitis B and HIV were diagnosed respectively in 2, 7%, 5, 1%, 4%
and 2%. The majority of infected participants were <25 years old and
those with N. gonorrhoeae males, from whom 50% had a co-infection
with C. trachomatis. N. gonorrhoeae infection was associated with a
diagnosis of gonorrhoea in the past. Most of the people infected had
more than one sexual partner in the previous 6 months (73, 7%) and
an inconstant condom use (80, 7%). Furthermore, most individuals
are not aware of their high risk sexual behaviour.
Conclusion: This study suggests that STI sexual health education,
decreasing barriers to health care and non-invasive STI screening are
essential in this population and in similar ones.

Symbiosis Group

STI are among the most common infectious diseases that
increase morbidity rate, with a high impact on sexual and
reproductive health throughout the world [1,3].
Chlamydia trachomatis and Neisseria gonorrhoeae urogenital
infections are the most prevalent bacterial STI worldwide and
have been increasingly reported in Europe [2,4].

The major challenge in the diagnosis and consequently in the
control of these infections is the high proportion of asymptomatic
individuals, which allows its uncontrolled spreading [5].
Moreover, these infections are an important co-factor in HIV
infection, increasing susceptibility to this virus [1].

The STI screening aims to control and stop transmission,
to decrease its incidence and thus preventing consequences of
these infections and reducing associated economic, physical and
psychological costs [6,7].

Screening for urogenital infection caused by C. trachomatis
and N. gonorrhoeae is simple, non-invasive and painless [5,8].
Nucleic Acid Amplification Tests (NAATs) are the recommended
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methodology and biological samples (urine in men and vaginal
swabs in women) may be self-collected [5,6,8].

Actually, screening for C. trachomatis and N. gonorrhoeae
infections is recommended annually for all sexually active
females aged <25 years, those with risk factors independently of
age and in all sexually active men who have sex with men (MSM).
All pregnant women should also be tested for all STI [8,9-11].

However, the prevalence of N. gonorrhoeae infections varies
among population groups (screening might be considered for
individuals in high-prevalence settings), and therefore screening
generalization must always be based on cost-effectiveness.8,12
The implementation of preventive measures and of an effective
screening program needs assessment of target groups attitudes,
as well an estimate of infection prevalence in those groups [2,7].
Taking that into account, the present study intends to
characterize C. trachomatis and N. gonorrhoeae infections
with respect to their prevalence, co-infections and associated
sociodemographic factors in populations volunteering for
screening.
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other STI were detected with a nontreponemal test (Rapid
Plasma Reagin – Macro-Veu™ RPR Card Test) and a treponemal
test (T. pallidum passive particle agglutination TPHA- assay).
An immunochromatographic assay was used for the detection
of antibodies against HCV and HIV-1/ HIV-2 (Hepatitis C Virus
– Abon and Determine HIV 1/2 - Alere, respectively) and HBs
antigen (Hepatitis B surface antigen – Abon), containing serum
controls. All patients found to be positive for any of these tests
were sent for confirmation tests.
Statistical analysis was performed with SPP-IBM version 18.0.
Pearson’s chi-squared and Fisher’s exact tests were used when
applicable: 95% confidence intervals were calculated for each
variable and C. trachomatis and N. gonorrhoeae infections using
a multivariate logistic regression analysis. p-values of <0.05 were
considered statistical significant.

Results

Materials and Methods

The study included 596 participants, from which 340 (57%)
were males and 256 (43%) females, with a median age of 40, 5
years (range: 17-87 years).

The study population consisted in individuals who
volunteered for STI screening at a mobile unit from Portuguese
League Against AIDS (Liga Portuguesa Contra a SIDA - LPCS)
and Oblata Sisters and Orientation Center for Women (Centro de
Acolhimento e Orientação à Mulher das Irmãs Oblatas - CAOMIO),
in the period between September 2013 and June 2015 in Lisbon.
Each volunteer was given a questionnaire including questions
about sociodemographic characteristics, sexual behaviour and
current STI symptoms, after informed consent was obtained.

With respect to nationality, 46,5% (275/591) of the
participants were Portuguese, 34,5% (204⁄591) from the African
Portuguese-speaking countries (PALOPS), 9,1% (54/591) South
Americans, 3,2% (19/591) Western Africans, 3% (18/591)
Eastern Europeans, 1,5% (9/591) Asians, 1,4% (8/591) Western
Europeans and 0,7% (4/591) Central Americans.

Vaginal swabs were obtained from females and first catch
urine and urethral swabs in males, the last one whenever
symptoms were present. Blood was drawn from every individual
who agreed to do so.

C. trachomatis and N. gonorrhoeae DNA was identified
through a Multiplex real-time polymerase chain reaction (PCR)
in accordance with Jalal et al.[13] and Whiley et al.,[14] using
the Rotor-Gene 3000 (Corbett Robotics, Australia). The presence
of N. gonorrhoeae DNA was confirmed by restriction fragment
length polymorphism (RFLP) using a technique described by Ho
et al. [15]. Positive controls were N. gonorrhoeae DNA extracted
from a culture of N gonorrhoeae ATCC 49226 and C. trachomatis
DNA extracted from a cell culture C. trachomatis of strain L2. All
primers and probes were from Nzytech, Lda. Antibodies against
Table 1: Condom use in relation with type sex

Reasons for participants to volunteer for screening were
opportunity/curiosity in 480/596 (80,5%), engaging in risk
behaviours for 103/596 (17,3%) and the presence of symptoms
in 13/596 (2,2%).

Not every individual answered to all questions of the
questionnaire. In relation to civil status, 58, 2% (334/573) of
the participants were not married/not cohabiting. Primary
school was completed by 80, 4% (439/549), while 4% (22/549)
attended high school and 16% (88/549) graduated from
university. Unemployment affected 65, 2% (356/546) of these
participants.

In this population, 92, 6% (528/570) were heterosexual. One
sexual partner during the last six months was reported by 48, 2
% (271 ⁄562) and two or more partners by 32, 6% (183 ⁄562)
of them. When asked about condom use, 19, 9% referred “always
to use it”, 53, 2% “sometimes” and 27% “never”; 12,1% “always”,
24,8% “sometimes” and 63,1% “never”; 26% “always”, 36,4%
“sometimes” and 37,7% “never” for vaginal, oral and anal sex,
respectively Table 1.

Type of sex

Always

Sometimes

Never

Vaginal

19,9% (123/619)

53,2% (298/619)

27% (167/619)

Anal

26% (42/162)

36,4% (59/162)

Oral

12,1% (34/282)

24,8% (70/282)

63,1% (178/282)
37,7% (61/162)
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The overall prevalence of C. trachomatis and N. gonorrhoeae
infections was 3, 4% (20/596) and 1,0% (6/596), respectively.
The rate of asymptomatic infection was 90% (18/20) for C.
trachomatis and 83, 3% (5/6) for N. gonorrhoeae. Symptoms
were shown to be independent of infections in the multivariate
logistic regression analysis.
Table 2, describes sociodemographic and behavioural
characteristics and clinical data of individuals with C. trachomatis
and N. gonorrhoeae infections. The rate of C. trachomatis infection

was 3, 5% (12/340) for males and 3,1% (8/256) for females,
being 1,5% (5/340) in males and 0,4% (1/256) in females for N.
gonorrhoeae. Differences between genders were not statistically
significant. C. trachomatis-infected participants were statistically
significantly younger (median age: 25,5 years; Mann-Whitney
U-test, p=0.001), the majority being ≤ 25 years of age, while in
those with N. gonorrhoeae infection there was no association
with age, with five in six infected individuals (83,3%) having
more than > 25 years of age.

Table 2: Socio-demographic and behavioural characteristics and clinical data of C. trachomatis and N. gonorrhoeae infected participants
C. trachomatis

Selected variables

Gender (n= 596)
Age (n=588)
Nationality (n=591)

Male (n=340)

12 (3,5%)

< 25 years (n=77)

9 (11,7%)

Portuguese (n=275)

8 (2,9%)

Female (n=256)

Portuguese-speaking
Not Portuguese (n=112)

2 (1,8%)

Married/cohabiting

Marital status (n=573)

Professional

occupationa (n=546)
Education level
(n=549)

Sexual behaviour
(n=570)

Partners in

previous 6 months
(n=562)

Use of condom (n=569)

a

A

Past IST (n=541)
C.

trachomatis

4 (1,7%)

(n=239)

Not married/not
Yes (n=190)

Heterosexual (n=528)

16 (3,0%)

Bisexual (n=17)

2 (11,8%)

2-10 (n=135)

12 (8,9%)

Always (n=110)

4 (0,7%)

Homosexual (n=25)

2 (8,0%)b

1 (n=271)

6 (2,2%)

>10 (n=48)

3 (1,3%)

c

(n=459)

did

not

16 (4,0%)

respond

3 (0,7%)

to

this

0,961*

category;

* Pearson’s chi-squared test; ** Fisher’s exact test. Values in bold are statistically significant

0,098**

3 (2,7%)
6 (1,1%)
-

1,000**

1 (0,4%)

0,029**

-

5 (3,7%)
-

1 (0,2%)

0,049**

4 (2,6%)

1,000**

4 (1,1%)

0,008*

16 (2,8%)

Yes (n=154)

0,698**

2 (1,1%)

0,059**

2 (4,2%)

Sometimes/never

individual

-

0,571**

5 (4,5%)

University (n=110)

0,587**

2 (1,0%)

0,764*

15 (3,4%)

High school/

No (n=396)

4 (1,5%)

3 (0,9%)

13 (3,7%)

Primary school (n=439)

0,571**

5 (1,0%)

0,045*

6 (3,2%)

No (n=356)

infected

1 (1,3%)

16 (4,8%)

Cohabiting (n=334)

0,244**

1 (0,4%)

0,286*

10 (4,9%)

countries (n=240)

5 (1,5%)

0,000**

11 (2,2%)

p-value

positive

0,786*

8 (3,1%)

≥ 25 years (n=511)

N. gonorrhoeae

p-value

positive

0,424**

5 (0,9%)
3 (1,9%)
b

Female

3 (0,8%)

participants;

Male

c
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There was no significant statistically association between
each of these infections and nationality, professional occupation,
education level and sexual behaviour. For N. gonorrhoeae
infection, there was also no association for marital status and
use condom. On the contrary, there was a statistically significant
difference in the association between C. trachomatis infection and
marital status (p=0,045), number of partners (p=0,008) and use
of condom (p=0,049), while for N. gonorrhoeae infection this is
only true for the number of partners (p=0,029).

were also mostly heterosexuals (89.4%), but younger (mean age:
29 years) and attending a STI clinic, the overall prevalence was
8.4%.

Co-infection with both microbial agents (C. trachomatis and
N. gonorrhoeae) was observed in 3 patients. This association was
not statistically significant (Fisher’s exact test, p=0.001).

The overall prevalence of N. gonorrhoeae infection was
1.0%, slightly higher than in a Portuguese study performed by
Guedes et al. [28], in which it was 0.8%. This population was
also predominantly male and heterosexual. Many studies have
approached this subject with prevalences varying from 0.4% to
14% [12,19-22,29]. We found N. gonorrhoeae infection occurring
mainly in older males. However, statistically significant differences
between genders were not observed, as also described by Guedes
et al [28]. A high prevalence of N. gonorrhoeae infection in males
was also noted by Borges da Costa et al [26]. According to the
data reported in Europe and the United States of America (USA),
most N. gonorrhoeae cases are in males between the ages of 2024 years [2,30]. In this study, all infected male were above 25
years of age. This is consistent with a previous study presented
by Bayette et al. (2014) [31] in France, where the prevalence of N.
gonorrhoeae infection was higher in males aged between 25-30
years.

When individuals with any one of these infections were
asked about past STIs, from those with gonorrhoea 3/6 (50, 0%)
have had it before, while 4/20 (20%) in which C. trachomatis
was detected, one remembered to have had hepatitis B, one was
infected with HIV and the remaining individuals did not know the
name. The only statistically significant association was a present
infection with N. gonorrhoeae a previous gonorrhoea diagnosis
(Fisher’s exact test, p = 0.047).

Other STI were diagnosed in 2, 7% (16/594), 5, 1/ (30/594),
4% (24/594) and in 2% (2/594) respectively syphilis, hepatitis
C, hepatitis B and HIV.
A relationship between C. trachomatis or N. gonorrhoeae
and other STI was also looked for. Ten percent (2/20) of
the participants in whom C. trachomatis was detected were
concurrently infected with HIV and hepatitis B virus. However,
no other co-infections were observed. When N. gonorrhoeae
was present no other infections were detected. Regarding coinfections there were no statistically significant differences.

Discussion

Recently, the incidence of STI is increasing with the total
number of chlamydia, gonorrhoeae and syphilis cases reaching
the highest number ever reported [16]. This has been mainly
attributed to high risk sexual behaviour in conjunction with
increased sensitivity and easy to perform diagnostic tests [2,5].
STI numbers will only decrease if screening and treatment are
part of STI prevention and control programs. Otherwise, many
STI will not be diagnosed and treated. Screening programs also
need to be cost effective and for that it is necessary to know the
prevalence of STI in specific populations, since we know that the
prevalence of those infections depends on heterogeneity of the
populations studied [2,7].

The population of the present study was similarly of
Portuguese origin and from PALOPS and other African countries,
mostly heterosexuals, unemployed and of primary school level.

The prevalence of C. trachomatis infection is variable (0,
1 to 30%) depending on the population studied [17-23]. We
found that 3.4% of individuals in this study were infected with
these microorganisms, similar to Pedrosa et al. [24] findings,
who reported a prevalence of C. trachomatis infection of 4.0%.
In another publication by Santo et al. [25] in which participants

In the present study and when relating C. trachomatis
infection with gender, this was similar (3.5% in males and 3.1%
in females) and statistically associated with < 25 years of age for
both genders. This was also found in a meta-analysis study, which
concluded that although C. trachomatis prevalence is highly
variable between different countries of the world, it is similar
between genders and in other Portuguese studies [17,24,26-27].
Most STI guidelines, however, recommend annual screening of all
sexually active women under 25 years of age, based in the fact that
infection is frequently in this age group; it is a frequent cause of
infertility and also on the basis of being frequently asymptomatic.
More studies should be performed on this subject to confirm
these results and to establish screening cost effectiveness also in
men of that age, independently of being MSM.

Only 10% of C. trachomatis-infected participants reported
symptoms, an expected finding, since it has been described that
the majority of these patients do not report any symptomatology
[17,24,26,28,32]. Differently from publications where N.
gonorrhoeae infection is said to be frequently symptomatic,
especially in males we found that only 16.7% of patients with
gonorrhoea presented symptoms [5,8,10,26,28].
As expected, the analysis of the sociodemographic and
behavioural characteristics of our participants showed that
having two or more sexual partners during the previous six
months was a risk factor for C. trachomatis and N. gonorrhoeae
infections.

Non-consistency in the use of condoms was identified
as a risk factor in the acquisition of C. trachomatis and N.
gonorrhoeae infection, although non-significant for the latter, in
the multivariate analysis.

According to several studies, STI increase HIV transmission,
which is considered a useful marker for risk sexual behaviours.
The CDC then recommends screening other STI in people
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diagnosed with HIV and vice-versa8. This study found no evidence
of links between HIV infection and the presence of C. trachomatis
and N. gonorrhoeae, what is probably due to the small number
of participants. However, a previous episode of gonorrhoeae was
statically associated with a new N. gonorrhoeae infection, with
quite a number of individuals infected with C. trachomatis (20%)
having a past STI, 50% of individuals with gonorrhoea also having
clamidiosis, while 15% with C. trachomatis had N. gonorrhoeae
infection.
Limitations of this study were the relatively small sample size
of infected patients which may have influenced the analysis of
some individual characteristics.
There is also a risk, as in all studies based on questionnaires
that some participants may have answered according to what is
more accepted socially.

In conclusion, it should be noticed that although the majority
of participants volunteered for screening out of curiosity and
not because they were aware of their risk sexual behaviour,
unprotected intercourse and multiplicity of sexual partners in a
short period of time was very frequent. Therefor it seems that
most individuals are not aware that they are engaging in high risk
sexual behaviour.
It should also be highlighted that most infected participants
did not show symptoms, which emphasizes the importance of
screening, as asymptomatic individuals constitute a reservoir of
infection.

In view of the lack of awareness about engaging in risk factors
that promote the acquisition of STI, as well as the absence of
symptoms in most infected individuals that prevents them from
seeking health services or adjust their risk practices, sexual health
education, decreasing barriers to health care and non-invasive
STI screening are essential in this population and in similar ones.
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