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Introduction
An increase in the incidence of gonococcal infections has been 

observed in Europe [1,2] during the past decade, primarily in the 
community of men who have sex with men (MSM) [3]. An increased 
incidence of gonococcal infections has also been confirmed in Spain, 
where the rate was 4.27 per 100,000 in 2010, exhibiting an increase of 
202% from 2002 [4]. An outbreak of gonococcal infections was detected 
in Madrid among men who have sex with men /bisexual males in 2004 
[5,6].

Due to its short incubation time, gonorrhoea is a strong indicator of 
high-risk sexual behaviours, which could also facilitate the transmission 
of other sexually transmitted infections (STIs). Furthermore, the 
gonococcal infection increases the risk of acquiring and transmitting 
HIV [7,8]. In turn, a higher prevalence of gonorrhoea has been 
reported in patients infected with HIV [9]. In addition to the HIV 
infection, there are several other factors that influence the transmission 
of the gonococcal disease in developed countries. In Spain, these factors 

include alcohol and drug use, a large number of sexual partners, and 
being an immigrant from a region with a high incidence of gonococcal 
disease, such as Africa or Southeast Asia [10-12]. 

The Spanish system for Diseases of Mandatory Declaration 
(Enfermedades de Declaración Obligatoria – EDO) constitutes one of 
the basic pillars of epidemiological monitoring. This system provides 
information concerning the incidence of infection, but it does not 
describe the socio-demographic and epidemiological characteristics of 
the infected population [13]. 

The objective of the present study was to describe gonorrhoea 
patients and their sexual behaviours at the Sandoval Centre, referral 
centre for sexually transmitted infections in Madrid and to study the 
factors associated with HIV co-infection in gonorrhoea patients in 
order to contribute to improve the knowledge of the epidemiological 
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situation and proposing adequate preventive measures that meet the 
needs of the population.

Materials and Methods
A retrospective descriptive study was performed, including all the 

cases of gonococcal infection (located in the urethra, cervix, pharynx, 
and anus) that were diagnosed in 2010 at the Sandoval Health Centre 
in Madrid. 

The Sandoval Health Centre is specialized in the study and 
treatment of STIs and its main characteristic is the confidentiality of the 
patients. No personal identification is requested to be tested and treated 
in the Sandoval Health Centre. Any person suspected of having a STI 
can anonymously ask for medical assistance regardless their nationality, 
legal status in the country or their coverage in the Public Social Security 
System. Testing and treatment are free of charge for the patients. These 
particularities of the Sandoval Health Centre make of it a reference 
STI centre in the Region of Madrid that is very well known in some 
collectives in social exclusion, such as MSM, bisexuals, transsexuals, 
non-regularized immigrants or commercial sex-workers. More than 
30000 patients are seen annually in the Centre; most of them are young 
adults that belong to all levels of socio-economic and educational status. 
Some patients are derived to Sandoval Health Centre from primary 
health centres in the Region of Madrid.

This investigation was conducted using socio-demographic and 
risk-evaluation information regarding STIs. This information was 
obtained using a specific questionnaire that collected information 
about high-risk sexual practices, comorbidities with other STIs, and 
harmful habits such as smoking, drug use and regular intake of alcohol. 
These questionnaires were filled in by nurses through interview during 
the first visit of the patient. No identification data (name, social security 
number) were collected. Data are included in a de-identified data base 
to ensure patient confidentiality. Only authorized professionals of the 
Sandoval Health Centre have access to the data.

All of the patients who attended the centre in 2010 and were 
diagnosed with gonococcal infection were included in the study. 
Patients (n=7) who attended the centre a second time in the same month 
after gonorrhea diagnosis and who displayed the same gonococcal 
infection, as they had at the previous consultation, were excluded from 
the analysis.

The microbiological diagnosis of the gonococcal infection was 
performed using gram staining and was subsequently confirmed by 
culturing on Thayer-Martin selective agar. All patients presenting 
urethral, rectal and/or cervical purulent discharge were tested for 
gonorrhoea and CT. Serologies to test for HIV, hepatitis and syphilis 
were also performed. Tests for other STIs, such as HPV, were performed 
only in suspicious cases.

In this study, the term “concurrent STI” refers to the gonococcal 
infection that is concomitant with HIV, syphilis, CT, and/or HPV. 
Various techniques were used to study the other concomitant STIs. 
A polymerase chain reaction (PCR) (Abbott, Diagnostics Division) 
was performed to detect infections by CT. Syphilis was diagnosed 
via the direct observation of Treponema pallidum under a dark-field 
microscope in samples from ulcers that were indicative of primary 
syphilis and via the following serologies: the rapid plasma reagin (RPR) 
test (Alere Healthcare), Treponema pallidum particle agglutination 
assay (TPPA) (MB Kit), and ELISA (IgG + IgM, Alere Healthcare). 
Concomitant HPV was diagnosed using the HPV DNA detection test 
with hybrid capture 2 (Digene®). HIV antibodies were detected using 

the MEIA technique (AXSYM® Abbott Diagnostics Division) and were 
confirmed by western blot analysis (BIO-RAD). 

Statistical analysis

A descriptive analysis was performed of patients with a positive 
diagnosis of gonorrhoea. For analysis purposes MSM, bisexuals and 
one transsexual (male to female) were grouped. MSM/bisexual vs. 
heterosexual men was compared. Differences in counts of categorical 
responses by gender and sexual orientation as well as differences in 
HIV-comorbidity between independent groups were evaluated using 
the χ2 test. For the comparison of medians the Mann-Whitney U test 
was performed. A backwards stepwise logistic regression model was 
developed to identify the factors that were independently associated 
with HIV co-infections in gonorrhoea positive patients. The statistical 
analyses were performed using the Statistical Package for Social 
Sciences (SPSS) for Windows, version 19.0 (Chicago, Illinois, USA). 
For all of these tests, values of p<0.05 were considered to be statistically 
significant.

Ethics

This study was approved by the Rey Juan Carlos University Research 
Ethics Committee (Internal code 302012). This study complied in 
all respects with the ethical safeguards laid down by the Helsinki 
Declaration and its subsequent updates, and with Spanish legislation 
governing clinical research involving humans and protection of data of 
a personal nature (Data Protection Act: LO 15/1999 de 13 de Diciembre 
and RD 1720/2007 de 21 de Diciembre).

Results
There were a total of 30,193 STI consultations in the Sandoval 

Health Centre in 2010. Of those, 5,082 samples (16.8%) were collected 
for the diagnosis of gonococcal infections. A total of 2,134 (42%) of 
them corresponded to MSM/bisexuals patients. Of the total of MSM/
bisexual patients, 7% (n=152 and 3% of the total of samples tested) were 
commercial sex workers. Twenty-three percent (n=1,194) of the total 
tested samples corresponded to female commercial sex workers. 

The gonococcus was isolated from 323 (6%) of the 5,082 samples 
tested. Of those, 320 patients (response rate of 98.2%) responded to the 
questionnaire. The majority (92.5%, n=299) of the patients who were 
diagnosed with gonorrhoea were men. Of those, 268 (83% of the 323 
positive cases) were MSM/bisexuals, and 32 (10%) were heterosexual 
men. The remaining 7% (n=23) were heterosexual women and 1 (0.3%) 
was a transsexual male to female. A subset of patients (n=28; 8.7%) were 
commercial sex workers. Of them, 5% (n=16) were MSM/bisexuals, 
and 3.7% (n=12) were women.

The median age of the patients diagnosed with gonorrhoea was 29 
(IQR: 24-36) years, being significantly higher in MSM/bisexuals (33 
years; IQR: 24-36) than in heterosexual men (28.6 years; IQR: 22-32.5) 
and women (27 years; IQR: 22-33). The majority of the patients (56.3%) 
were Spanish, 32.9% came from Latin America and the Caribbean, 
3.8% were from Western Europe, 3.5% were from Eastern Europe, 
1.6% were from North America, another 1.6% were from Africa, and 
the remaining 0.6% were from Oceania. The majority (46.5%) of the 
patients had higher education, 36.1% had secondary education, 16.8% 
had primary education, and only one patient (0.3%) reported having no 
primary education. 

The most common localization of the gonococcal infection was 
urethral (54.5%), followed by rectal (32.2%), oropharyngeal (5.9%), and 
cervical (3.7%). In men who have sex with men the main localizations 
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frequency of several unprotected sexual behaviours between MSM/
bisexuals and heterosexual men is displayed in Table 1. A high 
percentage of high-risk sexual behaviours (unprotected sexual contacts) 
were observed both in MSM/bisexuals and in heterosexual men, the 
differences were not significant (p=0.16). 

Sixty per cent (n=194) of the patients who were diagnosed 
with gonorrhoea had a history of STIs (32% had a previous case of 
gonorrhoea, 24.7% had syphilis, 24.7% had HPV, 17.3% had HIV, and 
15.7% had CT). At the time of the consultation, the STIs that were 
concomitant with the gonococcal infection were predominantly CT 
(19.7%), HPV (18.8%), HIV (11.9%), and syphilis (7.4%). The HIV 
serology was positive for 29% (n=94) of the cases (12% (n=39) were 
new diagnoses, and 17% (n= 55) were already known). The patients 
with a positive HIV serology had had a higher number of partners 
within the past year (p<0.001). The MSM/bisexuals group comprised 
the majority of those patients who were infected with HIV (92.9%); 
they also had a higher STI and HIV histories (p<0.001). 

Thirty-six per cent (n=116) of the patients exhibited a positive 
serology for the hepatitis virus; of these patients, 50.6% were positive 
for hepatitis A (HAV), 20.2% for hepatitis B (HBV) (positive anti-HBc), 
21% for HAV and HBV, and 2.2% for hepatitis C. The remaining 6% 
reported a history of hepatitis that was not specified in the clinical 
history. Almost two third (61.8%) of the patients reported that they 
had been vaccinated against HBV, and 32.8% reported being vaccinated 
against HAV. Vaccination coverage both for HAV and HVB was 
significantly higher (0.001 and <0.001, respectively) in MSM/bisexuals 
than in heterosexual men and heterosexual women.

The risk factors for the HIV co-infection in patients with gonorrhoea 
according to the bivariate analysis were the following: having a stable 
partner with a positive HIV serology, being MSM/bisexual, having a 
history of STIs, having a concomitant syphilis diagnosis, practicing 
unprotected insertive anal intercourse and/or receptive anal intercourse, 
having sexual contacts while under the influence of alcohol or drugs, 
and self-reported high consume of alcohol and drugs (Table 2). The 
prevalence of HIV co-infections was higher among the patients who 
practiced anal intercourse without a condom than among the patients 
who reported that they always used one (Table 2). 

The multiple logistic regression model showed that the factors 
associated with co-infection with the human immunodeficiency virus 
in men diagnosed with gonorrhoea in the Sandoval Health Centre of 

were urethra (51.3%), followed by rectum (37.1%), oropharynge 
(6.2%) and mixed locations (5.5%). In heterosexual men the most 
common localizations of gonococcal infection was urethral (73.6%), 
rectal (20.7%), oropharyngeal (3.8%) and mixed localizations (1.9%), 
whereas in heterosexual women the most common localization was 
cervical (63.6%), oropharyngeal (18.2%) and cervical plus rectal 
(18.2%). The majority (87.6%) of the patients displayed clinical signs 
or symptoms, 90.5% from MSM, 96.2% from heterosexual men and 
54.5% from heterosexual women. The most common manifestations 
of the urethral gonococcal infections were purulent urethral secretions 
(present in 100% of the cases) and dysuria (present in 12% of the cases). 
The most common symptoms of the rectal gonococcal infections were 
proctitis (present in 54.8% of the cases) and purulent rectal secretions 
(present in 19.1% of the cases). In men who have sex with men the 
most common symptomatology presented were purulent urethral 
secretions (53%), proctitis (23%) and purulent rectal secretions 
(8.3%). In the heterosexual men the most common manifestations 
of gonococcal infection were purulent urethral secretions (71.7%), 
proctitis (11.3%), purulent rectal secretions (5.6%), pharyngitis (3.7%), 
pain in rectum (1.9%) and pruritus urethral (1.9%); whereas the most 
common manifestations in heterosexual women were purulent cervical 
secretions (27.3%), cervicitis (18.2%) and dysphagia (9.1%). 

Seventy per cent of the patients had had more than 50 partners 
during their lives, and more than 50% had had 10 or more partners 
within the past year; this latter figure was higher among the MSM/
bisexuals (p< 0.001). The average age at the first sexual intercourse 
was 17 years, and it was higher for the MSM/bisexuals than for the 
heterosexuals (p=0.003) (Table 1). An important proportion (40.6%) of 
the patients either currently or previously had a stable partner during 
the past year (4.1% of the MSM/bisexuals and 60.7% of the heterosexuals 
men); furthermore, 6.9% of the patients had a stable partner with a 
positive serology for HIV, and 90.4% kept a stable partner along with 
other, casual partners at the same time.

Of the 281 patients from whom information was obtained regarding 
high-risk sexual practices and harmful habits, 38.1% reported being 
habitual users of recreational drugs, 38.4% drank regularly alcohol, and 
36% reported having sex while under the influence of drugs or alcohol 
both with stable partner and with casual partners.

Two thirds (67.2%) of the patients used condoms both with stable 
partner and with sporadic contacts, and there were no significant 
differences between the MSM/bisexuals and heterosexuals. The 

Variable (statistic test used) Overall (n=323) MSM/Bisexuals (n=268) Heterosexuals men (n=32) Women (n=23) p

Frequency of unprotected sexual practices with a stable 
partner 

OGS (χ2) 93.9% 97.9% 21.8% 81.8% <0.001
VI (χ2) 12.8% 0.0% 0.0% 70% NA
IAI (χ2) 44.5% 71.6% 3.1% 0.0% <0.001
RAI (χ2) 39.6% 56.6% 0.0% 33.3% <0.001

Frequency of unprotected sexual practices with casual 
partners

OGS (χ2) 88.4% 96.2% 56.25% 75.1% <0.001
VI (χ2) 5.4% 2.4% 0.0% 37.5% <0.001
IAI (χ2) 36.5% 39.6% 6.25% 0.0% <0.001
RAI (χ2) 10% 43.4% 0.0% 6.7% <0.001

Median number of partners within the past year (IQR) (MWU test) 10 (4.25-30.0) 10 (5-40.0) 3.5 (2.7-10) 3.0 (1.3-362.0) <0.001
Median number of partners within the lifetime (IQR) (MWU test) 100 (30-210) 100 (32.5-300) 11.5 (8.75-287.5) 3.0 (1.5-12.0) <0.001
Frequency of unprotected sexual contacts during the past 3 months (%)(χ2) 82.8% 78.6% 83.9% 68% 0.16
Median age at the first sexual activity (IQR) (MWU test) 17 (15.0-18.0) 17.0 (16.0-18.0) 16 (14.0-18.0) 15 (14-18) 0.003
Serology positive for HIV (χ2) 29% 33.5% 3.2% 4.3% <0.001

MSM: Men who have sex with men; OGS: orogenital sex; VI: vaginal intercourse; IAI: insertive anal intercourse; RAI: receptive anal intercourse; IQR: interquartile range; 
MWU: Mann Whitney U. 

Table 1: Characteristics of the sexual behaviours of patients diagnosed with gonorrhoea. 
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Madrid in 2010 were as follows: having a history of STIs (OR=57.44; CI 
95% (6.78-486.50)); having an HIV-positive stable partner (OR=23.13; 
CI 95% (2.44-219.36)); having a concomitant syphilis diagnosis 
(OR=8.88; CI 95% (1.90-41.37)); the practice of unprotected, insertive 
anal intercourse (OR=6.10; CI 95% (2.52-14.76)); and the practice of 
high-risk sexual contacts while under the influence of alcohol or drugs 
(OR=2.73; CI 95% (1.13-6.62)) (Table 3). 

Discussion
The number of gonococcal infections at the Sandoval Health Centre 

in 2010 (323 cases) was one of the highest in several years; for example, 
in 2005, only 134 cases of gonococcal infection were diagnosed [11]. 
This increase in the number of gonococcal infections is in line with 
the increase of gonococcal infections reported in Spain and in other 
European countries in the last years [14-16]. Various factors could have 
influenced this phenomenon, including 1) the impact of highly active 
antiretroviral therapies (HAART) on high-risk sexual behaviours, 
which has minimised the perception of STI transmission and associated 

morbidity burden and thereby reduced safe sexual behaviours [17], and 
2) the possible increase of population of MSM [18].

Of the total patient population for whom gonorrhoea screenings 
were conducted at the centre, slightly more than 25% were MSM. 
However, the majority of the new diagnoses (83%) arose from this 
community. The proportion of the MSM among new gonococcal 
infections in this study was similar to the percentages that have been 
reported in other European publications [15,18]. 

It is well known that inconsistent condom use combined with a larger 
number of sexual partners is associated with STI diagnoses in MSM 
[19]. Low condom use among MSM has been observed in our study, 
given that approximately 80% of them have had unprotected sexual 
contacts in the past three months; moreover, this group has the highest 
number of sexual partners. Approximately 40% have had unprotected 
anal intercourse (insertive or receptive) with casual partners, which 
suggests a higher risk of acquiring gonorrhoea and other STIs. In the 
present study, it was observed that patients who had a higher number 

Dependent variable: current HIV (co-infection with gonorrhoea) Crude OR (95% CI) p

Gender 
Man (300) 4.76 (1.11-20) 0.036
Woman (23) -

HIV-positive stable partner
Yes (n=22) 13.56 (4.44-41.35)

<0.001
No (301) -

Sexual orientation (men)
MSM/bisexual (n=268) 6.39 (2.66-15.38)

<0.001
Heterosexual men (n=32)

Age (years) 0.97 (0,94-1) 0.48
Age at first sexual intercourse (years) 0.87 (0.78-0.96) 0.11

STD history 
Yes (n=193) 56.93 (13.68-236.99)

<0.001
No (n=130) -

Co-infection with Chlamydia trachomatis
Yes (n=62) 1.76 (0.98-3.14))

0.058
No (n=257)

Co-infection with syphilis
Yes (n=80) 3.68 (1.77-7.61)

<0.001
No (n=243) -

Frequency of sexual behaviour
IAI with SC

Unprotected (n=118) 5.17 (2.73-9.80)
<0.001

Protected (n=205) -

RAI with SC
Unprotected (n=32) 4.46 (2.39-8.31)

<0.001
Protected (n=291) -

Alcohol use
Yes (n=124) 2.35 (1.40-3.96)

0.010
No (n=199) -

Non-injection drug use
Yes (n=123) 3.22 (1.91-5.45)

<0.001
No (n=200) -

Sexual contacts under the influence of drugs or 
alcohol

Yes (n=116) 3.58 (2.1-6.12)
<0.001

No (n=207) -

OGS: orogenital sex; IAI: insertive anal intercourse; RAI: receptive anal intercourse; SC: sporadic contact.  
Table 2: Bivariate analysis. Factors associated with the human immunodeficiency virus co-infection in cases diagnosed with gonorrhoea. Sandoval Health Centre, Madrid, 
2010.

Dependent variable: current HIV (co-infection with gonorrhoea) adjusted OR(95% CI) p
Age 0.99 (0.93-1.06) 0.973

STD history 57.44 (6.78-486.50) <0.001
HIV-positive stable partner 23.13 (2.44-219.36) 0.003

Concomitant syphilis 8.88 (1.90-41.37) 0.005
Unprotected, insertive anal intercourse 6.10 (2.52-14.76) <0.001

Sexual contacts under the influence of drugs/alcohol 2.73 (1.13-6.62) 0.026

The backward selection procedure removed the following variables from the model: Alcohol use, Non-injection drug use, Co-infection with Chlamydia trachomatis, Age at 
first sexual intercourse (years) and sexual orientation.
Table 3: Multiple logistic regression model of the factors associated with co-infection with the human immunodeficiency virus of men diagnosed with gonorrhoea. Sandoval 
Health Centre, Madrid, 2010. 
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of sexual partners used condoms more frequently. However, the 
protective effect of condom use disappears in our study when patients 
have multiple sexual partners. This unexpected effect can be explained 
by the inconsistent use of condoms, which leads to a risk that is similar 
to not using any prophylactic methods against the gonococcal infection 
and other STIs (such as HIV). In fact, upon comparing the frequency 
of condom use, it was observed that the prevalence of HIV infections 
was higher in those subjects who did not always use a condom during 
anal intercourse, compared with those who consistently used condoms.

Having a previous history of gonorrhoea increases the risk of re-
infection [20]. In our study, the most frequent localizations of the 
gonococcal infection was urethral followed by rectal, oropharyngeal, 
and cervical; these findings may be influenced by the characteristics of 
our sample, patients presenting with active symptoms of infection, but 
are consistent with the results of an investigation conducted in eight 
western European countries for the detection of antibiotic resistance 
[21].

Furthermore, drug and/or alcohol use and sexual contacts under 
the influence of drugs and/or alcohol were independently associated in 
our sample with HIV and gonorrhoea co-infections, This relationship 
has also been reported in other studies in Spain, Great Britain, The 
Netherlands and Norway [22-25]. Other independent risk factors for 
HIV co-infections in our study were the presence of other STIs (such 
as syphilis) and having an HIV-positive stable partner, findings that are 
in line with those from studies in Western Europe [22]. Other authors 
have indicated that rectal gonorrhoea is an independent risk factor for 
HIV transmission [9].

The recent increase in new diagnoses of sexually transmitted HIV 
infections compared with the decrease in transmission by the use 
of injected drugs [26] along with the low frequency of condom use, 
highlights the persistence of high-risk sexual behaviours in the general 
Spanish population, as well as in other countries such as Australia [27-
29]. Our study supports this observation in a particular subset of the 
Spanish population living in the capital of Spain.

One of the main limitations of this study was the use of selective 
cultures for diagnosing gonorrhoea. These cultures have a low 
sensitivity for anal and pharyngeal samples; consequently, the number 
of diagnoses could be underestimated. It should be noted that the data 
were obtained from voluntary screening tests that were performed at a 
health centre specialising in STI/HIV; thus, these data were subject to 
selection bias. Asymptomatic infections may have been underreported 
in our study. The present study cannot provide information about 
the prevalence of gonorrhoea/HIV co-infections among the rest of 
the population in Spain. However, our results in a population that is 
usually underrepresented in health research suggest that certain high-
risk sexual behaviours (such as unprotected anal intercourse) lead 
to co-infections by HIV and the gonococcus. They also allow us to 
describe some characteristics of the patients that are affected by these 
co-infections such as previous STI history the HIV status of the partner. 
This type of information cannot be obtained through the current 
epidemiological monitoring systems.

The width of the confidence intervals from the logistic regression 
analysis indicates that the single effect estimates are imprecisely 
estimated. This is a direct consequence of the small sample size.

A review of STI prevention measures is necessary in addition to 
the implementation and improvement of sex-education campaigns that 
are especially directed to the MSM community. This proposal is similar 
to those measures that are currently conducted with notably positive 

results in other countries, such as the US [30]. These campaigns promote 
appropriate sex education (beginning in childhood) and condom use as 
a barrier method to STIs, and their messages provide warnings of the 
risk of engaging in sexual activity while under the influence of alcohol 
and drugs.

Furthermore, the creation of a greater number of STI clinics that are 
available for all citizens providing easy and widespread access without 
administrative barriers is crucial because these clinics are strategic 
health-assistance facilities that permit the early diagnosis of STIs, 
thereby breaking the transmission chain of infection and facilitating 
the early diagnosis and treatment of STIs, as well as tracing of contacts.

Conclusions
•	 A total of 83% of those patients who were diagnosed with 

gonorrhoea in 2010 at the Sandoval Health Centre were MSM. 

•	 It is necessary to implement sex-education campaigns that are 
especially directed to the MSM community. 
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