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Gonorrhoea incidence in Sweden continued to increase
during 2007-2011, while for syphilis, there was a
very minor decrease, but no clear trend. Gonorrhoea
incidence increased most among heterosexually
infected men and women while for syphilis, the major
burden was among men who have sex with men.
Neisseria gonorrhoeae resistance to first-line antimi-
crobials increased annually. Surveillance of infection
and antimicrobial resistance along with continuous
analysis are needed, to develop prevention activities
to reduce risk behaviours.

Recent reports from several European Union (EU) coun-
tries have revealed increases in gonorrhoea incidence,
particularly in populations with higher frequency of
spread of sexually transmitted infections (STls), such
as men who have sex with men (MSM) and young het-
erosexual individuals of both sexes (under 25 years
of age), and stable or increasing syphilis incidence in
MSM [1-4].

During the past couple of decades, Sweden has
observed an increased incidence of gonorrhoea (since
1996) and syphilis (since 1999) [5-7]. MSM have been
shown to be at increased risk of acquiring and spread-
ing both gonorrhoea and syphilis [5,6]. Heterosexually
infected men, especially those aged 25-34 years,
also have a high gonorrhoea incidence compared
with women [6]. During the last 10 years, women
have constituted only approximately 20-30% of all
gonorrhoea and syphilis cases in the country [5,6].
Disquietingly, during the past five years, gonorrhoea
and syphilis incidences in heterosexually infected men
and women, including those in younger age groups
(under 25 years of age), have increased. Furthermore,
as observed worldwide, antimicrobial resistance of
Neisseria gonorrhoeae in Sweden has increased annu-
ally during this time, including to the recommended
first-line cefixime and ceftriaxone [6,8,9]. One instance
of treatment failure of pharyngeal gonorrhoea with cef-
triaxone has been verified in Sweden [10].
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In this report, we describe the trends from 2007 to 2011
for gonorrhoea, including antimicrobial resistance, and
syphilis in Sweden, in order to identify recent changes
in the epidemiology of the diseases and groups at risk.

Surveillance of gonorrhoea

and syphilis in Sweden

The aetiologically based surveillance systems of the
mandatorily reported gonorrhoea and syphilis in
Sweden have been described elsewhere [5,6]. The gon-
orrhoea and syphilis case definitions used in Sweden
are identical to those of the EU [11].

TABLE

Trends in gonorrhoea and syphilis in Sweden, 2007 and
2011

Gonorrhoea Syphilis

Item
2007 2011 2007 2011

Total number of cases 642 | 951 | 239 | 206

Total incidence (number of cases

. 7.1 | 10.0 | 2.6 2.2
per 100,000 population)

Percentage of male cases

80% | 69% | 82% | 82%
among all cases

Percentage of MSM among

all male cases 38% | 40% | 57% | 66%

Percentage of adolescents and
young adults of both sexes 34% | 41% | 8% | 11%
(aged 15-24 years) among all cases

Male-to-female case ratio 4.2:1 | 2.2:1 | 4.8:1| 5.1:1

Percentage increase/decrease
observed in heterosexual male cases +35% -52%
in 2011 compared with 2007

Percentage increase/decrease
observed in MSM cases in 2011 +35% -1%
compared with 2007

Percentage increase/decrease
observed in female cases in 2011 +147% -15%
compared with 2007

MSM: men who have sex with men.



FIGURE 1

Gonorrhoea cases by route of transmission, Sweden, 1997-2011 (n=8,626)*
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2 Cases with unknown or other transmission route were excluded (a total of 8,924 cases were reported during this time).

For this study, all reported cases were extracted
from the national surveillance database SmiNet [12],
which is maintained by the Swedish Institute for
Communicable Disease Control (Smittskyddsinstitutet.
SMI). Surveillance data since 1997 are also presented
as historical background of the gonorrhoea and syphi-
lis incidences in Sweden. Population data for Sweden
for the respective years were taken from Statistics
Sweden [13].

Gonorrhoea in Sweden

From 2007 to 2011, the number of gonorrhoea cases
increased by 48% (from 642 to 951 cases), reaching
an incidence of 10.0 per 100,000 population in 2011
(Table). This increase was partly due to an increase (of
147%) in the number of cases among women (Figure
1). We also observed an increase of 35% in the number
of cases among heterosexually infected men (Figure
1). The proportion of cases who were heterosexu-
ally infected men increased from 52% in 2007 to 57%
in 2011, while the proportion of MSM among cases
remained relatively stable (38-40%).

The increase among women was mostly observed in the
age group 15—24 years, where the incidence increased
by 154% (from 12.4 to 31.5 per 100,000 population)
(Figure 2). During 2007 to 2011, a mean of 62% of all
female cases was reported in this age group.

Among male cases, the largest increases were reported
in the age groups 15-24 and 25-34 years (Figure 2),
which constituted a mean of 30% and 34%, respec-
tively, of all male cases during 2007 to 2011. During
this time, the incidence increased by 31% (from 23.3 to
30.6 per 100,000 population) in men in the age group
15—24 years and by 23% (from 30.9 to 38.0 per 100,000
population) in men aged 25-34 years (Figure 2).

During 2007 to 2011, about 70% of all the cases became
infected in Sweden: a mean of 74% of the 15-24 year-
olds and 70% of the 25-34 year-olds. In the remaining
age groups, more than a mean of 50% were infected
abroad. Of all cases infected abroad, the countries
where the infection was most commonly acquired were
Thailand, Philippines, Spain, Denmark and Germany.
Women and MSM were more frequently infected in
Sweden (@ mean of 79% and 80% of the respective
cases) than heterosexually infected men (@ mean of
50% of cases).

Neisseria gonorrhoeae resistance

to antimicrobials

Resistance to the previous first-line antimicrobials for
gonorrhoea treatment, ampicillin (24-44% of isolates
were resistant) and ciprofloxacin (55-75%) remained
high during 2007 to 2011. Azithromycin resistance
ranged from 6% to 13% (11% in 2011). Decreased
susceptibility or resistance to cefixime and ceftri-
axone increased from less than 1% to 8% and 0%
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FIGURE 2

Gonorrhoea incidence by sex and age group (from 15 to 44 years), Sweden, 2000-2011 (n=6,933)*
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2 Of the 7,908 cases reported during this time, 6,933 were aged 15-44 years.
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to 2%, respectively. All isolates were susceptible to
spectinomycin.

Syphilis in Sweden

From 2007 to 2011, the total incidence of syphilis
showed a very minor decrease. However, due to the
low number of cases and the large fluctuations in the
number of cases annually (Figure 3), no clear trend in
syphilis incidence could be observed. Thus the syphilis
incidence, which started to increase in late-1990s, may
now be stabilising. From 2007 to 2011, 172-277 cases
were reported annually (incidence: 1.9-2.6 per 100,000
population) (Figure 3, Table). Most cases (a mean of
79%) were reported among men. A slight decrease (of
15%) in incidence among women has been observed
since 2007. However, for women in age group 25-34
years, incidence increased particularly between 2009
and 2011 (by 94%). Among all female syphilis cases
during 2007 to 2011, a mean of 41% were reported in
this age group (25-34-years). In all other age groups,
the incidence in women decreased during 2007-2011.

Among the male cases, the largest increase inincidence
during the study period occurred between 2009 and
2011 and was mostly due to the increased incidences
in the age groups 35-44 (4.5 to 9.3 per 100,000 popu-
lation) and 55-64 years (2.5 to 3.8 per 100,000 popula-
tion). From 2007 to 2011, of all male cases, those aged

FIGURE 3

25-34 years constituted a mean of 27% and those aged
35—44 years a mean of 31%.

During 2007 to 2011, between 40% and 52% of all
syphilis cases became infected in Sweden: a mean of
51% of the 15-24 year-olds and a mean of 51% of the
45-54 year-olds. In the remaining age groups, a mean
of more than 50% were infected abroad. Of all cases
infected abroad, the countries where the infection was
most commonly acquired were Somalia, Iraqg, Thailand,
Germany and Denmark. Women and MSM were more
frequently infected in Sweden (a mean of 45% and 67%
of the respective cases) than heterosexually infected
men (a mean of 34% of cases).

Discussion

The incidences of gonorrhoea and syphilis have been
increasing since the mid/late-1990s in Sweden, as
has also been observed in several other EU countries
with well-functioning testing and surveillance sys-
tems [1-4]. However, the general trend in the EU, which
contains many diverse countries, is a decline for both
infections since the mid-2000s [14,15]. In Sweden,
from 2007 to 2011 gonorrhoea incidence substantially
increased among men (from both hetero- and homo-
sexual transmission): in women, the increase was even
more striking (Table). Observations of increased gon-
orrhoea (as well as syphilis) incidence in females and

Syphilis cases by route of transmission, Sweden, 1997-2011 (n=1,647)*
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males (heterosexually infected and MSM) have also
been recently reported in some EU countries [1-3]. In
Sweden, since the late 1990s, a general increase in
syphilis incidence has been observed among hetero-
and homosexual men, and women. However, from 2007
to 2011, the total incidence of syphilis showed a very
minor decrease, but due to the low number of cases
and the large variation in the number of cases annu-
ally, no clear trend could be determined. Nevertheless,
the syphilis incidence in Sweden, which started to
increase in late-1990s, may now be stabilising.

Many different factors might contribute to the diver-
gent gonorrhoea and syphilis trends from 2007 to
2011 in Sweden. Firstly, the increase in risky sexual
behaviour in young predominantly heterosexual indi-
viduals, such as increased number of sexual partners
over time, increased number of new casual sexual part-
ners, and low level of condom use with casual sexual
partners [16,17], has presumably contributed to the
increase in gonorrhoea in these highly sexually active
young people. Gonorrhoea is also frequently imported
from abroad by heterosexual men, which allows further
spread of the infection domestically.

In these younger age groups of predominantly het-
erosexual individuals, syphilis remains relatively rare
and does not have the same speed of spread, as it is
mostly spreading among MSM in Sweden. In general,
MSM are a group in which both gonorrhoea and syphi-
lis are spread more easily due to more risky sexual
behaviour such as unprotected anal intercourse, which
makes them more prone to acquire STls [5,18]. Some
recent surveys among MSM in Sweden have demon-
strated that an increased number of sexual partners
during last year, unprotected anal intercourse during
the last year, last sexual contact with a casual part-
ner and sexual contact with an HIV-positive man are
significantly associated with being diagnosed with
chlamydia, gonorrhoea or syphilis during the last 12
months [18,19]. However, despite the large fluctuations
in the exact number of cases annually among MSM
in Sweden, the incidence of gonorrhoea and syphilis,
which both started to increase in mid/late-1990s, may
now be stabilising.

Other possible reasons for the observed trends is the
increased awareness of healthcare workers in Sweden,
which has contributed to increased uptake of testing,
especially by young individuals being screened both for
chlamydial infection and gonorrhoea [7] (an increasing
number of youth health clinics in Sweden are offering
screening for chlamydia infection and gonorrhoea from
the same biological samples, using sensitive genetic
tests for diagnosis). Syphilis testing is routinely only
offered to new migrants, MSM, symptomatic patients,
patients with unsafe sexual contacts with a syphilis-
positive patient, and HIV-positive patients. The epi-
demiology of syphilis in Sweden is also substantially
affected by importation of the infection as a result of
syphilis-positive individuals migrating from countries
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with a higher syphilis prevalence than in Sweden, as
well as importation of infection by Swedish travellers:
this accounts for the large variation in reported cases
annually [7].

The importation of gonorrhoea by heterosexually
infected Swedish men, predominantly after travel
in Asia, might also introduce multidrug-resistant
N. gonorrhoeae strains (defined in reference 8) in
Sweden. Treatment failures with cefixime have been
verified in Norway [20], England [21], Austria [22],
France [23] and Sweden (unpublished data). It is of
concern that the first gonococcal strains with high-
level resistance to ceftriaxone - the last remaining
option for single antimicrobial empirical treatment of
gonorrhoea - have been verified in Japan [24], France
[23] and Spain [25]. In addition, ceftriaxone treatment
failures of pharyngeal gonorrhoea have also been veri-
fied in Europe, in Sweden [10] and Slovenia [26]. In this
emergent situation, the World Health Organization
(WHO) has published a ‘Global action plan to control
the spread and impact of antimicrobial resistance
in Neisseria gonorrhoeae’ [27,28] and the European
Centre for Disease Prevention and Control (ECDC) has
launched a response plan for the European Union [29].

Continuous monitoring and thorough analysis of trends
in sexually transmitted infections in general and in
syphilis and gonorrhoea in particular, including anti-
microbial resistance, should be maintained in order to
identify risk groups involved in transmission of these
infections. Ideally, this analysis should include denom-
inators such as number of individuals tested (includ-
ing also negative individuals) and diagnostic method
(including specific tests) used. More knowledge is cru-
cial to better understand the changing epidemiology
of sexually transmitted infections and plan prevention
activities to better target particular populations at risk.
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