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Abbreviations

CI Confidence interval

CM Case management

DALY Disability-adjusted life year

EP Ectopic pregnancy

EU/EEA European Union and European Economic Area
NAAT Nucleic acid amplification test
OR Odds ratio

PID Pelvic inflammatory disease
PN Partner notification

RCT Randomised controlled trial
STI Sexually transmitted infections
TFI Tubal factor infertility

WHO World Health Organization

Glossary

Asymptomatic testing

Case management

Case finding

Clinical audit

Clinically-indicated testing

Evaluation

Opportunistic testing

Partner notification

Primary prevention

Tests performed in people with no symptoms of chlamydia. Used as a method of case
finding; can also be used for opportunistic testing or in a screening programme.

The care of people diagnosed with chlamydia that is supported by clinical guidelines.
Clinical guidelines should be evidence-based and cover history-taking and clinical
examination, diagnostic tests, treatment, partner notifications, health promotion
advice, follow-ups and surveillance [1,2].

Actively seeking people who are thought to have been exposed to chlamydia infection
[1,3] (e.g. sexual partners of people diagnosed with chlamydia). The people identified
through case finding may be symptomatic or asymptomatic but have not sought
healthcare independently. This differs from opportunistic testing because it requires
the healthcare practitioner to make contact with the person they want to offer a test
to.

An ongoing process used to monitor and improve the quality of a service compared to
pre-defined objective criteria.

Chlamydia testing that is offered during a healthcare consultation where symptoms of
chlamydia infection or risk factors for the acquisition of an STI are present. This
includes people who have been exposed to, or diagnosed with, other STIs.

An ongoing activity that compares the performance and impact (including unintended
events) of an intervention to its anticipated benefit. Evaluation is an essential
component of quality management in healthcare and should be planned before an
intervention is implemented. The findings of an evaluation may be used to determine
future healthcare provision.

Chlamydia testing that is offered to one or more specified groups of asymptomatic
people in a healthcare or outreach setting [1]. The person who is offered the test is
not required to undertake any specific activity related to seeking a test.

The practice of notifying the sexual partners of people who were diagnosed with
chlamydia about their potential exposure to infection. Ideally, the management of
partners is supported by evidence-based clinical guidelines and is likely to include
testing and treatment. It is a method of case finding [1].

Activities that aim to prevent new cases of chlamydia, e.g. the promotion of sexual
health (health education, sex and relationship education in schools, condom promotion
and distribution).



Screening programme

Secondary prevention

Surveillance
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A continuous organised service where chlamydia tests are regularly offered to a
defined population at a high enough coverage to benefit the population while
minimising harms [1,4]. Screening programmes can be register-based, i.e. people are
invited from a maintained register (e.g. population register or healthcare register) to
take a test, or opportunistic, i.e. professionals offer a test to eligible people in a
predetermined setting. Nationally managed screening programmes have shared
organisational characteristics.

Activity that aims to reduce the risk of complications following infection and the risk of
transmission to sexual partners. It involves the detection and treatment of chlamydia
in infected individuals. Individuals with chlamydia can be detected through
symptomatic presentation, partner notification (or other case finding) and other
asymptomatic testing (e.g. opportunistic testing or screening programme).

The systematic and continuous collection, analysis and dissemination of information
about chlamydia testing, diagnosed cases of chlamydia, or the complications of
infection. It is used to monitor the epidemiology of infection and evaluate the impact
of control interventions.
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Executive summary

This evidence-based guidance updates the 2009 ECDC Chlamydia control in Europe guidance [5]. It was developed
by a technical expert group using evidence gathered by the Chlamydia control in Europe programme of work,
which ECDC commissioned in 2011 and presented in three accompanying technical reports in 2014 and 2015. The
work included a critical review and update of the scientific evidence on the epidemiology and natural history of
chlamydia and the clinical and cost-effectiveness of screening programmes, an update of information about
chlamydia prevention and control activities in EU/EEA Member States, and a review of the impact of the 2009
ECDC chlamydia control guidance. In 2014, an expert consultation provided in-depth information about the use of
the 2009 guidance within countries and made suggestions for the revision of the guidance.

The aim of this guidance is to support Member States to develop, implement or improve national or local strategies
for chlamydia control. This guidance sets out the current evidence base behind the proposed options, highlights
key gaps in knowledge, and suggests effective options for national chlamydia control strategies. It is directed
primarily at policy advisors but should be useful for programme managers and experts in sexual health, especially
those at the European or national levels.

The evidence-based options presented here should be interpreted and applied according to clinical,
epidemiological, healthcare and resource environments: there is marked variation in current chlamydia control
strategies across EU/EEA Member States which reflects differences in available resources, health priorities and
uncertainties in the evidence-base for chlamydia control interventions. The evidence base for primary prevention
activities is still deficient but expert opinion is that it is prudent to offer these interventions to all at-risk individuals.
Diagnosing and treating cases of chlamydia can improve the health of the affected individual, and there is good
evidence that offering young women (under 25 years of age) a chlamydia test can reduce the risk of developing
pelvic inflammatory disease. Partner notification is an effective way of identifying infected individuals. At present,
there is no strong evidence that widespread testing reduces the prevalence of infection or the incidence of long-
term reproductive complications. There are also no randomised controlled trials of the impact of a screening
programme in an antenatal setting to prevent adverse pregnancy outcomes.

ECDC recommends that EU/EEA Member States have a national strategy or plan for the control of STIs (including
chlamydia), especially in the light of the forthcoming WHO Global Strategy on STIs, due to be adopted in May
2016. The strategy should include the provision of primary prevention interventions to at-risk individuals and
groups, evidence-based case management guidelines (that include partner notification) for each setting in which
chlamydia may be diagnosed, improved systems for the surveillance of diagnosed infections, and an evaluation
plan for the strategy. At present, widespread opportunistic testing or a screening programme is only recommended
if resources are available and suitable monitoring and evaluation is in place. A screening programme offered in
pregnancy (with the aim of preventing adverse pregnancy outcomes) can only be recommended in the context of
research. There are marked gaps in the evidence base underpinning population-level chlamydia control activity.
The focus of future research should include strengthening knowledge of the natural history of infection and the
impact of interventions at the population level. Any future randomised controlled trials of screening programmes
should explore the potential adverse consequences of the intervention.

This guidance is limited to the common sexually transmitted form of Ch/amydia trachomatis (serovars D to K) and
does not cover Lymphogranuloma venereum. Clinical or diagnostic guidance is also outside the scope of this
document.
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1 Introduction

The aim of this guidance is to provide support to European Union and European Economic Area (EU/EEA) Member
States to develop, implement or improve evidence-based national or local strategies for chlamydia control. It is
written primarily for policy advisors but it may also be useful for programme managers and experts in sexual health
at the European or national levels.

This guidance updates the ECDC chlamydia control guidance published in 2009 and reflects advances in knowledge
described by ECDCs recent Chlamydia control in Europe programme of work [1,4-6] which had three overarching
aims: to critically review and update the scientific evidence on the epidemiology and natural history of chlamydia
and the clinical and cost-effectiveness of screening programmes; to update information about chlamydia prevention
and control activities in EU/EEA Member States; and to review the impact of the 2009 ECDC chlamydia control
guidance on policy. The findings from this work stream are reported in a series of technical reports [1,4,6].

This guidance outlines the case for chlamydia control in Europe in Chapter 2. A description of the development of
this guidance is presented in Chapter 3, and the proposals to Member States are described in Chapter 4. Chapter 5
considers the issues around the implementation and evaluation of a chlamydia control strategy, while Chapter 6
looks at the current gaps in the evidence base for chlamydia control.

This document updates the 2009 guidance in one significant area: it reinforces ECDC's proposal that chlamydia
control activity in Member States should focus on effective primary prevention, case management that includes
partner notification, and robust surveillance of diagnosed cases. Published research to date (after 2009) has not
definitely demonstrated an impact of population-based approaches (e.g. opportunistic testing programmes or
screening programmes) on the prevalence of infection. Therefore ECDC's previous proposal remains unchanged:
widespread opportunistic testing or screening programmes should be considered on the basis of individual benefit
in those tested, but only if sufficient resources are available and suitable monitoring and evaluation is in place [1].
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2 Background: The case for chlamydia control
in Europe

Overview of chlamydia and chlamydia control

Genital infection with Chlamydia trachomatis (chlamydia) is the most commonly reported sexually transmitted
infection (STI) in Europe. Chlamydia is often asymptomatic in both women and men. It is straightforward to
diagnose and there are cheap and effective antibiotic treatments. However, chlamydia is a public health concern
because it can progress to damage the upper reproductive tract and cause serious reproductive tract complications
(including pelvic inflammatory disease, ectopic pregnancy and tubal factor infertility) in some people. Chlamydia
can also be transmitted from mother to baby during labour leading to disease in the neonate.

Early clinical studies demonstrated that treating chlamydia reduced women'’s risk of pelvic inflammatory disease
[7-9]. Ecological studies from the 1990s reported a decline in the hospitalisation rates for pelvic inflammatory
disease (PID) and ectopic pregnancy following the introduction of chlamydia control [10-12]. This led many
settings to introduce widespread chlamydia testing for asymptomatic people [4]. The rationale for this was that
identification and treatment of asymptomatic infections would reduce transmission and reduce the probability of
infection progressing to upper reproductive tract damage [1,13].

The number of diagnosed cases of chlamydia in settings with widespread asymptomatic testing continues to rise
[14]. This is partly explained by the increased sensitivity of diagnostic tests and the increase in the numbers of test
performed. However, there is no good-quality evidence to suggest that widespread testing strategies have had an
impact on the transmission of chlamydia in the population [1]. Randomised controlled trials have demonstrated
that offering women chlamydia tests and treatment can reduce the risk of pelvic inflammatory disease at

12 months after testing by 35% [1]. The increase in diagnosed cases of chlamydia that has been seen over recent
decades in many high-income countries has been accompanied by a decline in the incidence of PID. However,
interpretation of trends in PID case reports is complicated by multiple aetiologies and variations in diagnostic and
coding practices across settings and over time. A cross-national comparison has found that at the level of the
population there is no consistent association between the rate of diagnosed chlamydia cases and the incidence of
diagnosed female reproductive tract chlamydia complications [1,15]. The important gaps in the evidence base for
chlamydia control policy include information about how easily the infection spreads, how long it can remain in the
body, the risk of progressing to complications, and the benefits of widespread testing at the level of the
population [6].

There is considerable variation in chlamydia control policy across EU/EEA Member States [4]. This is probably a
reflection of the differences in available resources, health priorities, and uncertainty in the evidence base for
chlamydia control interventions [6].

Epidemiology of chlamydia in Europe

A detailed description of the epidemiology of chlamydia in Europe is presented in the ECDC surveillance report
STI in Europe — 2013 [16]. A brief overview is presented here; please refer to the full report for further details.

The number of reported cases of chlamydia in Europe has gradually increased since 2004. Chlamydia is the most
commonly reported STI in Europe despite many countries not having nationally comprehensive reporting systems.
The continual increase in the number of diagnosed cases of chlamydia in Europe is in part due to the policy shift
towards more widespread testing of asymptomatic people and the introduction of diagnostic tests with greater
sensitivity (change from culture-based methods to nucleic acid amplification tests (NAATs)). These progressive
changes in chlamydia testing activity make it difficult to interpret trends over time.

In 2013, there were 384 555 reported cases of chlamydia from 26 EU/EEA Member States, with a total of

182 notified cases per 100 000 population [16]. However, as the majority of infections are asymptomatic, the true
incidence of infection is likely to be significantly higher. Two thirds (67%) of all reported cases in Europe in 2013
were in young adults aged 15—-24 years; the highest rate of reported infection was in women aged 20-24 years

(1 717 cases per 100 000) (Figure 1). These patterns are likely to reflect current testing practices in asymptomatic
people as well as the true underlying disease incidence and prevalence.

There are differences in chlamydia testing and reporting practices between the EU/EEA Member States. For a full
description of surveillance systems please refer to the ECDC STI surveillance report [16]. Chlamydia control
activities are described in an ECDC report entitled Chlamydia control in Europe —a survey of Member States [4]
(summarised in Table 1).
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In 2013, most countries (27/30) had a surveillance system in place. This system was considered comprehensive in
twenty countries. The reported rates of chlamydia infection tended to reflect the level of chlamydia control activity
(see Figure 2) [4]. This geographical variation in chlamydia testing activity (policy and practice) makes it difficult to
make cross-country comparisons.

Figure 1. Age- and gender-specific rates of reported chlamydia infections per 100 000 population
(n=383 793 cases), 2013, EU/EEA
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Source: Reproduced from ECDC Surveillance Report — Sexually transmitted infections in Europe, 2013 [16]

Note: Includes data from Bulgaria, Cyprus, Denmark, Estonia, Finland, Greece, Iceland, Ireland, Latvia, Lithuania, Luxembourg,
Malta, Norway, Romania, Slovakia, Slovenia, Sweden and the United Kingdom.

The estimated pooled average prevalence of chlamydia in sexually experienced young adults (aged 18-26 years) is
3.6% (95% confidence interval (CI) 2.4%—4.8%) in women and 3.5% (95% CI 1.9%-5.2%) in men [1]. These
figures, however, are based on a small number (n=5) of nationally representative cross-sectional surveys from
EU/EEA Member States or the USA [17].

In studies of the general population (i.e. without restrictions on age or sexual experience), the estimated
prevalence of chlamydia in women ranged from 1.1% in Norway to 6.9% in Estonia. In men, it ranged from 0.4%
in Germany to 6.2% in Norway [1]. These studies suggest that the prevalence of chlamydia varies by age,
geographic coverage and sexual experience. [1]. As outlined in the accompanying technical report, these estimates
are also subjected to selection bias from the population surveyed, which makes it more likely to overestimate the
prevalence of infection in studies with low response rate [1].
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Figure 2. Rate of chlamydia diagnosis per 100 000 population, by level of chlamydia control activity,
EU/EEA Member States in 2013
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Source: Adapted from Chlamydia control in Europe: a survey of Member States /4] (Table 21) and updated with 2013 surveiflance
data.

Note: A country’s level of chlamydia control was defined based on a set of key indicators as presented in Appendix 1. Countries
not included: Poland, did not participate in the survey; Czech Republic, Germany, Liechtenstein and Portugal: no surveillance data
available; Austria, Belgium, France, Greece, Hungary, Italy, Netherlands and Spain: surveillance systems are not comprehensive

Complications of chlamydia

Figure 3 describes the progression from chlamydia to reproductive tract complications in non-pregnant women.
There is a lack of high-quality studies that report the risk of reproductive tract complications in women who have
had chlamydia. It was therefore not possible to present consensus estimates of the risk of progression along each
arrow in Figure 3 because marked uncertainties in the parameters remain [1]. For example, the duration from
infection to progression to the upper genital tract is not known, and the role of subclinical pelvic inflammatory
disease (i.e. pelvic inflammation in the absence of symptoms) in the progression from chlamydia to tubal pathology
is uncertain. For a full description of these risks and the gaps in the evidence, please refer to the ECDC technical
report [1].

PID, ectopic pregnancy and tubal factor infertility all have multiple aetiologies, including chlamydia and
gonorrhoea. The proportion of cases of PID, ectopic pregnancy and tubal factor infertility that are caused by
chlamydia has not been adequately described, which further complicates the estimation of the risk of progression.

Chlamydia is strongly associated with an increased risk of pelvic inflammatory disease; the risk, however, appears
to be lower in studies of women from the general population compared to studies of women presenting for
healthcare [1]. The most recent and robust estimate of the risk of pelvic inflammatory disease in untreated
asymptomatic women infected with chlamydia is 9% (95% CI 4-19%) at 12 months [1,18]. There are still no
direct estimates of the risk of ectopic pregnancy or tubal factor infertility following untreated chlamydia. This is
because it is not practical to follow a woman’s clinical progression for the potentially long time interval between
chlamydia infection and the diagnosis of these complications.
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Figure 3. Natural history and sequelae of chlamydia infection in non-pregnant women
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Source: Reproduced from Chlamydia control in Europe — literature review /1]

Mathematical modelling studies have been used to estimate the risks of progression because of the challenges of
studying this /n vivo. These have estimated risks of PID (10-15% after one year) and TFI (1% in lifetime) that are
lower than estimates used in some studies of the clinical and cost-effectiveness of chlamydia control

interventions [1].

There is growing evidence that repeated chlamydia infections increase the risk of reproductive tract complications
in women. It is not yet known if this is due to an increase in the cumulative time individuals with repeated infection
have been exposed to chlamydia or whether each subsequent infection carries a higher probability of progression
to complications [19]. The timing of tubal damage following chlamydia infection has not been determined therefore
it is not possible to estimate the most effective interval for repeat chlamydia testing [1].

Since the late 1990s there have been stable or declining rates of pelvic inflammatory disease, ectopic pregnancy
and infertility in high income countries [1]. It is difficult to determine the contribution of population-based
chlamydia control interventions to these trends because there have been several other major changes over the
same period including changes in lifestyle through the provision of widespread health promotion advice and
especially improved reproductive health services [1,20].

Impact on population health and financial cost of chlamydia
and its complications

The WHO Global Burden of Disease estimated 9 000 deaths from chlamydia in 2004 globally. All were in women
and all occurred outside of the WHO European Region (89% in the South-East Asia Region and 11% in the Eastern
Mediterranean Region) [21]. Also for 2004, chlamydia was estimated to have been responsible for 0.2% of the
global burden of disability-adjusted life years (DALYs), equal to 3.7 million DALYs lost (91% in women); 6.3% of
which were estimated to have occurred in Europe, corresponding to 0.2 million DALYs lost (both sexes) [21]. In the
WHO European Region, chlamydia ranked slightly below tuberculosis, with 1.7 million DALYs lost, and HIV/AIDS,
with 1.2 million DALYs lost. However, chlamydia had a higher disease burden than other sexually transmitted
infections like gonorrhoea and syphilis, with 0.1 and 0.02 million DALYs lost, respectively.

Accurate estimation of the cost-effectiveness of chlamydia control interventions requires the combination of
detailed information about the epidemiology and natural history of chlamydia and its complications (including the
contribution of chlamydia to complications and the risk of a progressing infection), the clinical effectiveness of
interventions (to prevent both complications and transmission), the financial costs of interventions, and the impact
of chlamydia and its complications on quality of life. Due to uncertainties in all of these parameters, it is difficult to
produce a robust economic evaluation of chlamydia control interventions [22].
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Interventions for the control of chlamydia

Overview

The term ‘chlamydia control’ describes a broad range of deliberate, sustained activities that aim to reduce (or
prevent increases in) the incidence and prevalence of chlamydia and the incidence of reproductive tract
complications [1]. The spread of chlamydia in the population is determined by how easily the organism can spread
from an infected person to a person who is at risk of the infection (probability of transmission), the rate at which
this spread can occur (sexual contact rate), and how long a chlamydia-infected person can transmit the infection
(duration of infectiousness). Interventions designed to control the spread of chlamydia in the population must
target at least one of these three parameters.

In general terms, interventions designed to control chlamydia can be grouped into primary and secondary
prevention (Figure 4). Primary prevention aims to prevent new cases of infection, and the mainstay of this are
sexual health promotion activities (including health education, sex and relationship education in schools, and
condom promotion and distribution). Secondary prevention involves the detection and treatment of chlamydia in
people who are already infected. People who are infected with chlamydia can be identified when they attend a
healthcare provider with symptoms or another relevant clinical presentation (clinically-indicated testing) or
through asymptomatic testing. Asymptomatic testing is the offer of a chlamydia test to a person who does not
have symptoms suggestive of chlamydia infection. There are three main methods of asymptomatic testing:
partner notification (where it is used for case finding, actively seeking people who are thought to have been
exposed to chlamydia infection) [1,3]; opportunistic testing; and screening programmes. The subsequent
care of all people diagnosed with chlamydia is called case management. The quality of chlamydia control
interventions should be the subject of clinical audits, and the impact of control interventions should be
monitored and evaluated.

Primary prevention

Primary prevention activities are those that aim to prevent the occurrence of new cases of chlamydia. Good
primary prevention is at the centre of STI control. The overarching aim of primary prevention is to encourage
behaviour change that leads to a reduction in the risk of becoming infected with chlamydia. Primary prevention
activities seek to improve knowledge and awareness of chlamydia (including the methods that can be used to
prevent infection) and encourage relevant behaviour change [4]. Primary prevention activities include sexual health
promotion (e.g. health education, media campaigns, sex and relationship education in schools, condom promotion
and distribution). They can be aimed at the population (for example public education and awareness campaigns or
sex and reproductive health education in schools) or at the individual (for example brief advice in a healthcare
setting). A mapping of primary prevention activities in the EU/EEA as of 2012 can be found in the ECDC chlamydia
control in Europe survey report [4].

There is no available evidence clearly demonstrating the effectiveness of primary prevention. However, expert
opinion strongly favours that prevention should still be offered to all at-risk individuals [6]. Further information
about primary prevention for STI/HIV can be found in an ECDC technical report (Comprehensive approach to
HIV/STI prevention in the context of sexual health in the EU/EAA) [23]. A programme-based response and the
promotion of sexual health through information campaigns are described in the WHO guidance Developing sexual
health programmes: a framework for action’[24].
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Figure 4. Interventions for the control of chlamydia in the population
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Figure 5 illustrates the available case detection methods and their relationship to symptomatic or asymptomatic
infections.

Clinically indicated testing

Clinically indicated (rather than opportunistic) chlamydia testing occurs during a healthcare consultation where the
presenting complaint is related to risk factors for the acquisition of chlamydia or the symptoms of an STI. This
includes the testing of patients who have been exposed to other STIs and partner notification.

Partner notification

Partner notification is the practice of notifying, testing and treating the known sexual partners of people diagnosed
with chlamydia [25,26]. The UK’s National Institute of Health Research has recently published a health technology
assessment on the clinical and cost-effectiveness of partner notification technologies for curable STIs including
chlamydia [27]. This report also describes the available methods for providing partner notification (Box 1).

Table 1. Methods of partner notification [27]

Methods of partner notification

Simple Patient referral Sexual partners are referred to a healthcare service by their partner and
attend.
Provider referral Sexual partners are referred to a healthcare service by a member of the
healthcare team treating their partner and attend.
Enhanced Expedited partner therapy Index case given prescription/antibiotics for their partner. No healthcare
consultation required.
Accelerated partner therapy Telephone consultation or pharmacist consultation before medications
dispensed.
Asymptomatic testing

The term ‘asymptomatic testing’ refers to chlamydia tests offered to people who do not have symptoms. This can
include partner notification, opportunistic testing and screening programmes.

Opportunistic testing

Opportunistic chlamydia testing refers to chlamydia tests which are offered to people in predefined risk groups
(e.g. based on age and sex) in healthcare settings, through outreach programmes, or via internet-based services.
A test is considered to be opportunistic if the original reason for the interaction is not related to the microorganism
for which it has been used (Chlamydia trachomatis), its symptoms or risk factors. In addition, the person who is
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being offered the test is not required to actively seek a test [1]. Nonetheless, opportunistic testing can occur both
with and without a structured programme targeting a certain population.

Screening refers to offering chlamydia tests to asymptomatic people in a defined population who are considered to
be at increased risk of infection compared with the general population and are also more likely to be helped rather
than harmed by the test [1,28]. A screening programme is targeted at a particular population, and it is a
continuous process during which chlamydia tests are offered regularly to a defined subpopulation [5]. Screening
programmes can be register-based (people are proactively invited from a maintained register to take a test (e.g.
population register or healthcare register) or opportunistic (professionals offer a test to eligible people in
predetermined settings).

It is possible that settings with well-implemented opportunistic testing programmes have higher rates of testing
and case detection than settings with a formal screening programme. Therefore the difference between both
approaches is not related to the proportion of the population who are tested, but to the target population, the way
how people are identified and offered a test, and to the measures used for evaluation. Opportunistic testing
programmes target the users of healthcare services or other places where the target population can access testing,
whereas screening programmes target the population. A screening programme requires an element of ‘advertising’
the service to the target population, either through a specific personal invitation or by generally raising awareness
of the screening programme, in order to generate demand.

Screening programmes require costly resources, including infrastructure, monitoring and evaluation [1]. When
assessing the cost implications of a screening programme, determining the costs of these resources is essential, in
addition to the actual costs of opportunistic testing (e.g. practitioner, test and treatment costs).

The evidence-review commissioned by ECDC reported that there was evidence from randomised controlled trials
(RCTs) that a single offer of chlamydia screening may reduce the incidence of pelvic inflammatory disease at one
year by 36% (RR 0.64 (95% CI 0.45-0.90))! [1]. The same review did not find any RCTs that reported on the
impact of screening programmes on chlamydia prevalence at the population level or the level of annual screening
required to reduce chlamydia prevalence. There is also no evidence from RCTs on the effectiveness of antenatal
chlamydia screening in reducing adverse pregnancy outcomes.

Case detection methods

Asymptomatic
Symptomatic

! GRADE assessment of the quality of this evidence is ‘moderate’. For further details please refer to [1].
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Case management

There is evidence that treating chlamydia can reduce the risk of reproductive tract complications [7,29,30]. The
management of all detected cases of chlamydia should be based on evidence-based clinical guidelines that include
guidance on partner notification. These guidelines should be systematically applied to all people with chlamydia,
irrespective of detection method (e.g. symptomatic presentation, opportunistic testing, partner notification or
screening programme) or the diagnostic setting (e.g. primary care, hospital or outreach activity).

Surveillance

Surveillance is the continuous and systematic collection and analysis of information, in this case, about chlamydia
testing and diagnoses. Surveillance of most communicable diseases is usually conducted at the national level, and
the collected data are used to monitor the epidemiology of the disease and the implementation of control
interventions. Surveillance can be comprehensive (entire population coverage) or sentinel (coverage limited to an
informative group, e.g. population subgroup, region, healthcare services, selected STI clinics, etc.). The monitoring
of chlamydia control interventions can be achieved through the implementation and maintenance of high-quality
surveillance systems (sentinel or comprehensive) that systematically monitor the incidence of diagnosed infections,
the number of selected complications, and the number of performed chlamydia tests. Monitoring of chlamydia tests
is essential to be able to adequately interpret chlamydia infection surveillance data [31].

Chlamydia control strategy

The first step towards the implementation of a comprehensive and effective chlamydia control programme is the
universal, systematic adoption of a chlamydia control strategy. Commitment and leadership from healthcare
policymakers is required to ensure the effective resourcing and implementation of the strategy. The strategy should
take into account the national context (including opportunities and limitations) and the contemporary evidence
base.

It is essential that national strategies are tailored to the national situation and developed in consultation with key
local stakeholders which — depending on the context — may include policymakers, healthcare funders, healthcare
commissioners, healthcare providers (including diagnostic services), public health authorities, national professional
healthcare organisations, health economists, clinicians, microbiologists, related services (e.g. schools and youth
centres), surveillance experts, and sexual health charities.

Chlamydia control in Europe

ECDC performed a systematic survey of chlamydia control activities in Member States in 2012 [4]. The survey
covered thirteen key indicators across seven domains (Appendix 1). The survey report compares responses from
the 28 participating EU/EEA Member States with reported local activity in 2007 [4,32]. The findings of this report
are summarised below; please refer to the technical report for a full description of the methods and results.

Overall, there has been considerable progress in the development and implementation of chlamydia control policies
in Europe since 2007. There has been an increase in the proportion of countries with organised chlamydia control
activities. Other increases are in the proportion of countries that include partner notifications in their case
management guidelines and countries that offer opportunistic testing to at least one population group (Table 1).
However, the strengthening of control activities is not consistent across all countries, and there is still a marked
variation in the reported chlamydia control activity across EU/EEA Member States.

Table 2. Comparison of chlamydia control activities in Europe in 2007 and 2012 based on the
hierarchical classification used for/in ECDC survey [5]

Countries at this level in Countries at this level in

Chlamydia control category 2007 (n=27) 2012 (n=28)
No organised chlamydia control activity 11 (41%) 6 (21%)
Case management guidelines 5 (19%) 3 (11%)
Case management guidelines that include partner notification 3 (11%) 5 (18%)
Opportunistic testing 6 (22%) 13 (46%)
Screening programme 2 (7%) 1 (4%)

Source: ECDC [4]

The 2012 survey explored additional aspects that were not addressed in the 2009 guidance, like policy indicators,
existence of formal plans and primary prevention activities. Less than half (39%, 11/28) of the EU/EEA Member
States that participated in the 2012 survey reported having a coordinated national strategy or plan for the control
of STIs, and chlamydia was named in only six of these plans. Organised primary prevention activities were reported
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by 22/27 (81%) countries (including general media campaigns (n=6) and education in schools (n=11)). The
majority of countries (93%, 26/28) reported having a system to report and monitor diagnosed chlamydia cases.
Reporting was comprehensive (i.e. it involved all settings) in 18 countries. In 89% of countries (25/28), healthcare
for people with STIs is provided within the general healthcare system (including specialised services). The cost of
healthcare (diagnosis and treatment) is at least partially covered by national health insurance systems in 93%
(26/28) of countries.

The majority of countries (79%, 22/28) reported having at least one national case management guideline. In 68%
(19/28) of countries this guidance included partner notification, and in 32% (9/28) it included health promotion
advice about preventing reinfection. Mandatory partner notification was reported to be applied in 8 (29%)
countries. All the countries that responded to the survey reported that nucleic acid amplification tests (NAATs) are
available; in 82% of these countries (23/28), NAATs were the main method of diagnosis (defined as >90% of
cases). The majority of countries (79%, 22/28) reported that diagnostic services participated in internal quality
assessment programmes. Almost all countries (93%, 26/28) maintain a system for reporting and monitoring the
incidence of diagnosed infections.

Opportunistic testing for at least one asymptomatic population group was recommended by clinical guidelines in
18 (64%) countries. Targeted groups include young people (n=10); pregnant women (n=10); those at high risk of
infection, e.g. sex workers (n=3); men who have sex with men (n=6); and migrants (n=1). However, only five
countries reported that opportunistic testing was actually implemented, and only three of these countries had a
specific guideline for this.

The survey did not collect information about the coverage of opportunistic testing programmes. In 2012, England
was the only EU/EEA Member State with an organised opportunistic national chlamydia screening programme [33].
The Netherlands trialled a registry-based screening programme that was halted following RCT evidence indicating
that it was not cost-effective [34]. There were three countries who reported plans to introduce a chlamydia
screening programme.

Seven of the 12 countries who reported a change in their level of chlamydia control between 2007 and 2012
reported that they used the 2009 version of the ECDC guidance document on chlamydia. This version of the
guidance was also used by 6 of the 13 countries that did not report a change in their level of chlamydia control [6].

Evaluation of the 2009 ECDC Chlamydia control guidance

ECDC commissioned an evaluation of the impact of the 2009 Chlamydia control guidance, which was published in
2015 [6]. The majority (92%, 24/26) of country representatives who responded to the 2012 survey reported that
they were aware of the 2009 guidance document. The conclusion of the evaluation was that the structure and
content of the 2009 guidance document should be revised in light of the advances to the evidence base and that
the document should be more accessible to its target audience.

Challenges of chlamydia control

Challenges in the prevention and control of chlamydia originate from the complicated natural history of the
infection, the stigma associated with STIs, and the gaps in the evidence base (Table 2). The asymptomatic nature
of infection and the lack of immunity contribute to the ongoing transmission of infection in the population [4].
Societal influences have a noticeable impact on participation numbers in chlamydia control interventions, and gaps
in the evidence hamper the design of an evidence-based control strategy.

Table 3. Major challenges to chlamydia control

Natural history of infection

The majority of chlamydia infections If the uptake of partner notification or other asymptomatic testing is low, infected

are asymptomatic people without symptoms can remain infectious to others until their infection resolves
spontaneously.

Mathematical modelling has estimated that an untreated infection can persist for
1.36 years (95% CI 1.1 to 1.6 years) [35] and that progression from chlamydia to
pelvic inflammatory disease can happen at any point during this period [36].

No lasting immunity to infection After the completion of successful treatment, individuals remain susceptible to
reinfection.
If health promotion and safe sex advice is not provided, individuals may be reinfected
by their current/next partner.

No vaccine At present there is no vaccine available to protect against chlamydia infection or
subsequent complications.

Societal influences

Stigma Provision of successful interventions (including partner notification) to control
chlamydia is hampered by the stigma associated with STIs.
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Challenge Implication/effect

Resource limitations

Gaps in the evidence

Burden of disease in the population is
not known

Timing of tubal damage

Contribution of chlamydia to
complications

Role of repeat infection in tubal
damage (i.e. pathogenesis)

12

The costs of the components of a chlamydia control strategy are variable between
settings. High costs may lead to patchy or reduced implementation.

The population prevalence and incidence of infection is challenging to measure
accurately, which compromises the ability to evaluate the performance of control
interventions against an accurate benchmark.

The timing is not known therefore there is insufficient evidence to comment on the
most effective timing of asymptomatic testing in order to prevent tubal damage in
women [13].

Pelvic inflammatory disease, ectopic pregnancy and tubal factor infertility have
multiple aetiologies. The proportion attributable to chlamydia has not been described
in a contemporary setting and it is likely to vary geographically and temporally.

The immunological processes that lead to tubal damage are not known. Therefore it is
not possible to determine whether the primary focus of control efforts should be the
prevention/early detection/treatment of primary infection, repeat infection, or both
[13].
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3 Guidance development

Evidence review

The Chlamydia control in Europe programme of work was commissioned by ECDC in 2011 and undertaken by a
consortium of researchers led by Professor Nicola Low at the University of Bern (see acknowledgements). ECDC
has published three technical reports that detail the methods and findings of this project:

. Chlamydia control in Europe: Literature review [1]
. Chlamydia control in Europe: Survey of Member States [4]
. Chlamydia control in Europe: Evaluation of the 2009 guidance [6]

Developing the chlamydia guidance 2015

This guidance updates the ECDC Chlamydia control guidance published in 2009 [5]. The evidence presented in the
three technical reports of the Chlamydia control in Europe programme of work (2011-2015) was used as the basis
for revisions to the 2009 version of the guidance [1,4,6]. The authors took into account the policy implications of
this evidence and updated the 2009 guidance accordingly.

A draft version of this guidance was discussed at an expert meeting hosted by ECDC in March 2015. The
participants at the expert meeting reviewed the summary of the key advances in knowledge, the content, and the
format of the guidance. Subsequently, the authors made content changes and updated the format of the document
based on the ECDC guidance template. A revised draft was then reviewed by members of the Chlamydia control in
Europe project team in June 2015. Consensus was obtained on the conclusions presented in this guidance.
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4 Conclusions

Overview

This guidance is aimed at the control of the common sexually transmitted form of Chlamydia trachomatis (serovars
D to K). Because health promotion efforts relating to sexual health, risk factors and complications are similar for
most STIs, countries that want to implement a chlamydia control strategy should consider chlamydia control
activities within the wider framework of a generic sexual health programme/strategy, rather than a separate, stand-
alone activity.

The standard minimum level of chlamydia prevention and control in EU/EEA Member States should include
(Figure 6):

. a national strategy or plan for STI control;

. primary prevention activities for STIs;

. evidence-based chlamydia case management guidelines that address criteria for testing, diagnostic method,
treatment, partner notification, and reporting of cases;

. surveillance of diagnosed chlamydia cases;

. monitoring and evaluation of activities.

It is not yet known whether the effective implementation of a robust chlamydia control strategy will reduce the
overall costs of chlamydia infections and its reproductive tract consequences in the long term. Developing and
implementing control programmes, however, will require additional resources and capacities in order to handle the
increased volume of testing. It is therefore recommended that the key components of a chlamydia control strategy
are already in place before further expanding control interventions.

Figure 6. Key components of a chlamydia control strategy

Strategy

The evidence base for chlamydia control has improved since 2009 when the first version of this guidance was
published: there is a growing body of evidence and the overall quality of publications has improved. The following
section presents ECDCs recommendations for a chlamydia control strategy informed by the advances in the
evidence. Recommendations build on the information presented above in Chapter 2 and the ECDC literature review
Chlamydia control in Europe [1]. Additional sources of information are cited where relevant.

Primary prevention

Primary prevention of STIs may be covered by existing national public health guidance, for example a sexual and
reproductive health strategy.

Young people who are sexually active are at risk from chlamydia. Educational efforts relating to sexual health and
primary prevention should therefore be directed at schools, youth venues, and healthcare settings. Healthcare
consultations involving sexual health or contraception should also cover chlamydia, as should sexual health and
relationship education at schools. Other topics to be addressed are the symptoms and complications of STIs,
protection against infection (e.g. condoms, advice on sexual behaviour), and how to access sexual healthcare
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services. The effectiveness or acceptability of primary prevention interventions aimed at young people may be
improved if the target group is involved in their development and implementation.

There are no systematic reviews of the clinical or cost-effectiveness of primary prevention activities for the control
of chlamydia [23]. However, there is a body of expert opinion that these intervention should still be offered
because they can produce broader benefits to sexual health and carry a limited risk of harm [6].

Case management

This guidance does not cover the development of evidence-based clinical case management guidelines. There are
useful case management guidelines published by professional medical bodies (e.g. International Union against STI
(IUSTI): 2015 European guideline on the management of Chlamydia trachomatis /infections [37]; CDC: 2015
sexually transmitted diseases treatment guidelines [44]) or existing comprehensive guidelines from other countries
that may be consulted.

The key components of case management include:

target population and indications for testing (i.e. who to test);

history taking and clinical examination;

which diagnostic test to use;

which treatment to use;

method of partner notification and management;

information about follow up (including when to re-test);

the prevention of reinfection (i.e. advice on sexual behaviour and condom use);
how to report cases for surveillance [2].

Detection of cases

Clinically-indicated testing
Clinical case management guidelines should contain a description of the clinical indications for a chlamydia test.

Partner notification: Partner notification is an essential component of case management. The UK NIHR report on
partner notification suggest that enhanced patient referral should be provided in primary care and specialist sexual
health services [27]. For full details please refer to this report.

Opportunistic testing and/or screening programme: individual level

There is growing evidence of the benefits of opportunistic testing in women. The combined findings from four RCTs
indicate that opportunistic chlamydia testing in asymptomatic young women can reduce the risk of developing
pelvic inflammatory disease. Overall, the risk of pelvic inflammatory disease at 12 months was 35% lower in
women who were offered a chlamydia test compared with the control groups [1,30].

Screening programmes have not been shown to reduce the risk of ectopic pregnancy, female infertility or
epididymitis in men, but there is very limited evidence available, which may in part be due to long timelines
involved in this sort of evaluation [1,38].

None of the RCTs of screening programmes reported on the potential adverse effects of the intervention (e.g.
relationship breakdown or psychological distress) [1], and there are no RCTs of the effectiveness of chlamydia
screening programmes in pregnancy (to prevent adverse pregnancy outcomes, neonatal morbidity (e.g. pneumonia
or conjunctivitis), or neonatal mortality) [1].

Offering a chlamydia test opportunistically during a healthcare consultation or outreach activity, or systematically
inviting people to be tested, increases the testing rates in young heterosexual men and women [4,28].

Opportunistic testing and/or screening programme: population level

There is very little high-quality evidence of the population-level impact of widespread testing or screening
programmes, which may be in part due to the difficulty in measuring this impact. Mathematical models suggest
that population-based screening could reduce the prevalence of chlamydia in the population [1,39-41]. However
there is an absence of evidence from RCTs to demonstrate that chlamydia screening programmes are able to do
this in practice [1,42].

Most studies suggest that chlamydia screening programmes are cost-effective under certain assumptions, but the
underlying assumptions are based on weak evidence [1]. The gaps in the evidence-base for chlamydia make it
difficult to disperse the uncertainty over the actual cost-effectiveness of screening programmes.

For these reasons, widespread opportunistic testing or screening programmes for sexually active men and women
under 25 years of age is only recommended if sufficient resources are available and suitable monitoring and
evaluation is in place [4].
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If delivered, opportunistic testing or screening programme guidelines need to define who should be offered a test
and how and how often a person should be tested or offered a test.

Surveillance

National surveillance systems should use consistent epidemiological methods (e.g. for defining target populations,
clear sampling frames, etc.) and clearly documented case definitions and diagnostic methods. This is necessary to
ensure that collected data can be used to describe trends in chlamydia epidemiology or to perform a pre-post
comparison of changes in strategy or practice. Information from surveillance systems can prove to be very useful in
the evaluation of the performance of healthcare interventions. The scope of a surveillance system should be clearly
defined (e.g. population group, location, clinical data) and information has to be collected systematically. The
collated information should include the following:

Number of diagnosed chlamydia cases (ideally stratified by age, sex, place of residence, sexual orientation)
Number of diagnostic tests performed (used as denominator to calculate positivity)

Indication for test (e.g. symptomatic, clinically indicated, partner notification, opportunistic testing)

Type of test

Type of sample (e.g. urine, rectal)

Location of test (e.g. primary care)

Surveillance could also be extended to monitor the incidence and trends for selected complications. Detailed
information about the specification for a surveillance system is outside the scope of this guidance.
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5 Next steps

Public health and healthcare interventions recommended as part of a local or national chlamydia control strategy
should be supported by evidence of their clinical and cost-effectiveness, or by expert opinion if this evidence is
absent. All aspects of the implementation should be carefully planned. Activities following the start-up phase
should be supported by locally gathered evidence in order to ensure that the intended outcomes are actually
achieved.

In many EU/EEA Member States the responsibility for commissioning and providing the range of interventions that
contribute to chlamydia control is likely to lie with many different organisations. A coordinated approach to
implementation, monitoring and evaluation is required at all levels in order to inform a comprehensive evaluation of
the performance of an applied control strategy. Clinical audit is a key tool to measure and monitor compliance
against standards for service delivery.

Implementation

All chlamydia control activity should be underpinned by appropriate resources, guidelines and training. In 2011,
Turner et al. published a tool, based on data from England’s National Chlamydia Screening Programme, which can
assist in estimating the potential cost of population-based chlamydia testing at the local, national and international
levels [43]. To improve accuracy, the tool can be adapted to accommodate local data.

The successful implementation of a strategy requires cooperation between stakeholders and organisations to
achieve a coordinated approach. An implementation plan can be developed in consultation with stakeholders to
facilitate this process and align expectations. An implementation plan should detail the activities, resources,
responsible individuals, timescale, and monitoring and evaluation.

Evaluation

Evaluation is a fundamental component of any public health intervention strategy and should therefore be part of
any chlamydia control strategy. Evaluation considers the broader perspective of whether the control intervention, or
programme of interventions, should be continued, amended or discontinued. An evaluation and its findings are
specific to an individual service. Broadly, the evaluation of a chlamydia control strategy can be divided into the
following components: 1) dissemination and implementation/uptake of the strategy; 2) performance of the
interventions (including health promotion, clinical services and surveillance); and 3) impact of the strategy at the
population level.

A robust plan to evaluate the impact of a chlamydia control strategy or an amended control strategy should be in
place before a new approach is implemented. Evaluation at the local level should be designed to measure the
impact of the strategy together with its unintended outcomes. Information from a comprehensive evaluation can
be used by policymakers, local programme coordinators, commissioners, or providers to monitor the performance
of the interventions and make changes if necessary. Improvements in chlamydia control do not necessarily require
a change in the type of control interventions but can often be achieved by strengthening existing interventions [6].

Ideally, evaluation should focus on the results delivered by a chlamydia control strategy. Because of the
considerable length of time between chlamydia infection and certain disease outcomes (e.g. infertility), it is also
necessary to monitor process measures. Defining appropriate process and outcome measures for the components
of a chlamydia control strategy can be challenging because of the uncertainties in the evidence base. For example,
a process target that looks at a proportion of the tested target group can provide information about the uptake of
an intervention, but it may not be linked to population prevalence.
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6 Possible implications for public health
practice and research

Overview

The publication of this updated guidance is in response to the ECDC Ch/iamydia control in Europe framework
contract, initiated in 2011. Readers of this guidance are advised to review local chlamydia control strategies against
the suggested components of a strategy presented in Figure 6 and the 13 key indicators for chlamydia control
activity presented in the Appendix.

Gaps in the evidence

Despite more than thirty years of research into the epidemiology and control of chlamydia there are still
fundamental gaps in the evidence base that impede the development of evidence-based recommendations for
chlamydia control [6]. The Chlamydia control in Europe programme of work identified the following major gaps:

. Evidence base for primary prevention (for chlamydia and other STIs)

. Evidence base for case management

. Evidence base for screening programmes in pregnancy to prevent adverse pregnancy outcomes

. Natural history of chlamydia including the duration of untreated infection, the risk of transmission, and the
proportion of infections that are asymptomatic

. Quantitative estimates of the true risk of complications following treated and untreated infections (in men
and women)

. Estimates of the impact of chlamydia on quality of life

. Effectiveness of control interventions at the population level (including the impact on prevalence)

. Potential negative consequences of widespread testing interventions for asymptomatic populations
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Appendix

Topic headings and key indicators used for the assessment of chlamydia control activities in EU/EEA Member States
in the 2012 survey.

Topic headings Activity level

Indicator o in ECDC

Chlamydia strategies and plans

1 The Member State has published specific strategy or plan for the control of STIs, either as a standalone documentor A
as part of an HIV/AIDS/STI control strategy or plan.

Primary prevention
2 A strategy or plan addresses sexual health promotion, including the primary prevention of chlamydia. A

3 The Member State has organised activities to improve knowledge, behaviour and awareness of chlamydia prevention, A
diagnosis and treatment in a) the whole population or b) specific population groups.

Case management guidelines

4 The Member State or professional organisation in the Member State endorses a clinical guideline for chlamydia case ~ A/B
management for one or more medical professional groups (including diagnosis and treatment).
5 Case management guidelines explicitly address: B

a) case finding through partner notification;
b) advice or counselling on prevention of future infection.

Opportunistic testing and screening programmes

6 Asymptomatic people from a) specific high-risk groups or b) larger groups in the population are offered chlamydia C
testing opportunistically.
7 A national or regional programme that offers screening to a substantial part of the population at risk is in place. D

Activities not explicitly stated in levels A to D of the 2009 guidance (but included in the survey):
Organisation of STI services

8 Healthcare services that diagnose and treat people with STI symptoms are accessible within the general health system
or in specialised STI clinics.

Laboratory diagnosis

9 Laboratories use reliable diagnostic tests for chlamydia.

10 Laboratories take part in a recognised quality control programme.

Surveillance

11 Surveillance of chlamydia cases, trends in specific groups are analysed.

12 Surveillance of chlamydia testing, high and lower risk groups are covered.

13 Data abogt occurrence of potential complications from chlamydia, such as PID, ectopic pregnancy and infertility are
monitored.

PID, pelvic inflammatory disease,; STI, sexually transmitted infection

* The survey covered 13 indicators across seven domains. Survey questions relating to each key indicator are shown in [5],
Appendix, Table 2.

Source: ECDC [4]
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