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�
Sexually transmitted pathogens, such as
Neisseria gonorrhoeae, Chlamydia trachomatis
and Treponema pallidum, are obligate human

pathogens with no other natural host. They are highly
adapted pathogens which either evade the host’s immune
response, causing repeated episodes of infection in 
the same host, such as N. gonorrhoeae, or can remain
undetected for many years during latent infection, such
as T. pallidum. Bacterial sexually transmitted infections
(STIs) are associated with increased acquisition of HIV
infection and intervention with effective therapy has
reduced the acquisition of HIV in some studies. Of 
all the bacterial STIs gonorrhoea has been used as a
marker for sexual activity of populations because it 
is unequivocally sexually transmitted and there is
generally a short duration before symptoms are evident.
The causative agent, N. gonorrhoeae, is antigenically and
genetically diverse, which is believed to result from its
extraordinary ability for horizontal gene exchange and
genetic recombination. In vivo this probably takes place
during mixed infections, which are most likely to 
occur in sexually active populations with high rates 
of partner exchange. Such groups of individuals 
have been considered ‘core groups’ and are believed to 
be responsible for the persistence of STIs in most
populations.

� Changing epidemiology of bacterial STIs
In England and Wales the number of new episodes of
STIs reached more than 1 million in the year 2000.
Bacterial STIs have doubled since 1990, chlamydial
infection has increased by 108 % since 1996, gonorrhoea
by 87 % and syphilis by 486 %. These dramatic increases
follow a period of decline subsequent to the advent of

HIV infection, the first fatal sexually transmitted
infection. Health promotion campaigns regarding safe
sex and fear of AIDS produced a change in sexual
behaviour, believed to be the primary cause of the
reduction in cases. Good diagnostic tests, effective 
first-line therapy and tracing of contacts also made 
a significant contribution. For example, prior to the
appearance of AIDS, approximately 50,000 cases of
gonorrhoea were reported annually, followed by a steady
decline between 1984 and 1994, resulting in a reported
10,216 infections in 1994. The decrease occurred in all
groups but was particularly marked among men who
have sex with men. Since 1994 the pattern of gonococcal
infection has changed. Initially small increases in the
number of cases were reported, followed by sustained
increases between 1997 and 2002. 

Syphilis also decreased dramatically, but has re-
emerged in outbreaks, first in Bristol and now in London,
Manchester and Brighton. Chlamydial infection has
increased but much of this has resulted from the use 
of nucleic acid amplification tests (NAATS), which 
has revolutionized the diagnosis of this infection,
particularly for use with non-invasive specimens, such as
urine, and has allowed the screening of asymptomatic
populations, such as women under the age of 25 years.

� Treatment and antimicrobial resistance
Chlamydial infection and syphilis, once correctly
diagnosed, are essentially treatable. N. gonorrhoeae was
also inherently susceptible to most antimicrobial agents,
but as successive therapeutic agents have been intro-
duced, resistant mutants have emerged under selective
pressure of continual usage or plasmids acquired from
other bacteria. Today antibiotic-resistant N. gonorrhoeae
presents a major therapeutic challenge.

Ciprofloxacin, a fluoroquinolone, is the treatment of
choice for gonorrhoea in the UK and was used by 74 % of
genitourinary medicine clinics in 2001. N. gonorrhoeae
was exquisitely sensitive to ciprofloxacin when it was
first used to treat gonorrhoea, but in the intervening
years high-level resistance has emerged due to misuse
and over-use of several generations of quinolones in 
other parts of the world. Resistance is now spreading to
the UK, and has been highlighted by the national
surveillance programme (GRASP). In the UK cipro-
floxacin-resistant N. gonorrhoeae has shown marked
variation according to geographical location, with high
levels in the North West (8.6 %) and the lowest level in
London (1.8 %) in 2001. A worrying increase has
occurred during the surveillance period of 2002 with
levels rising to 7.1 % in London and to 12.4 % out of
London. These levels are now above 5 %, the point at
which it is recommended that an alternative should be
used for first line treatment. Ciprofloxacin-resistant
gonococci were previously associated with infection
acquired through sexual contact abroad in areas where
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there is a high incidence of resistance, such as the Far East
and Indian subcontinent. However, with increasing
levels of resistance there is an apparent change to
infections transmitted from sexual contacts within the
UK. Amoxycillin is the second most commonly used
agent (17 % of clinics in 2001), but resistance to
penicillin, which can both be chromosomally or plasmid-
mediated and has remained relatively unchanged over
the last 5 years, is now also above the 5 % level. The
identification of risk factors associated with individuals
being infected with a resistant strain is necessary to
prolong the useful life of the current antimicrobial
agents as there is little evidence of new antibiotics on 
the horizon.

� Burden of infection and prevention
The greatest burden of bacterial STIs is in young people.
For instance, in the UK the highest incidence of
gonorrhoea is seen in men aged 20–24 years and women
aged 16–19 years. In 2001, 42 % of women with
gonorrhoea were under 20 years old. Gonorrhoea is
concentrated disproportionately in men and women of
black ethnic groups and there has been an increase in men
who have sex with men. 

In attempts to control and promote sexual health, the
recently published UK Government’s Sexual Health
Strategy has set what might appear to be an ambitious
target of reducing infections of gonorrhoea by 25 % 
by 2007. STI surveillance initiatives have been
developed, and various safer sex health promotion
campaigns have been launched, targeting different 
age groups and sexual orientations. There have been
specific intensive campaigns for the syphilis outbreaks
that have occurred over the past few years, but
unfortunately the outbreaks in Manchester and London
still persist, despite increased efforts in the tracing 

of sexual contacts, screening programmes and campaigns
increasing awareness of the infection.

� Behaviour or bacteria?
Sexually transmitted infections are a major international
problem. The most recent estimates from the World
Health Organization put the worldwide annual
incidence of gonorrhoea at 62.35 million cases in 1999.
The highest prevalence is in sub-Saharan Africa, the
Western Pacific region and other parts of the developing
world where resources for good diagnosis and treatment
are often not available. However, STIs continue to
increase in areas such as the UK where there is a unique
network of specialized clinics for sexual health, good
diagnostic tests and where effective therapy is available
to individuals presenting with symptoms. So what is
happening between the host and the bacteria? As
mentioned above there is evidence for behavioural
changes, but it may also be that these versatile pathogens
are adapting to a changing host environment. There 
is some evidence that there are greater levels of
asymptomatic infection, caused by particular pheno-
typic variants of N. gonorrhoeae, although the true level 
of asymptomatic untreated infection is unknown. It
could be that during the large decrease in incidence
during the mid-1980s to 1990s that the bacteria evolved
mechanisms to evade detection, thus ensuring their
survival. We propose that the increase in the incidence of
gonorrhoea in the UK is likely to be a balance of human
behaviour and the adaptation of the bacteria. Either way
increasing incidence and antimicrobial resistance pose a
serious challenge to improving sexual health.
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