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INTRODUCTION

Sexually transmitted infections (STIs) are a significant public health problem worldwide and also in Europe, causing substantial morbidity and mortality. They disproportionately affect women, marginalised communities, and those with high risk sexual lifestyles and these factors make STIs an important focus for European public health policy. [START_REF] Fenton | the European Surveillance of Sexually Transmitted Infections (ESSTI) Network. Recent trends in the epidemiology of sexually transmitted infections in the European Union[END_REF] Since the early 1990s, the countries of Eastern Europe have experienced extraordinary shifts from communist regimes towards market economies and democracy. In several countries, the profound political, socio-economic and cultural changes have been associated with epidemics of HIV and STIs [START_REF] Waugh | Task force for the urgent response to the epidemics of sexually transmitted diseases in Eastern Europe and central Asia[END_REF][START_REF] Riedner | Recent declines in reported syphilis rates in Eastern Europe and central Asia: are they over?[END_REF][START_REF] Hamers | HIV in central and Eastern Europe[END_REF] , decreases in health and life expectancy and the growth of informal economies, including the drug and sex trades. [START_REF] Atlani | Social change and HIV in the former USSR: the making of a new epidemic[END_REF] Although the term Eastern Europe was defined during the Cold War, it is still used to describe the geopolitical region encompassing the easternmost part of the European continent. The region is often further divided [START_REF]The world factbook[END_REF] into : (i) Central (Czech republic, Hungary, Poland, Slovakia, Slovenia); (ii) Eastern (Belarus, Estonia, Latvia, Lithuania, Moldova, Ukraine); (iii) Southeastern (Albania, Bulgaria, Bosnia and Herzegovina, Croatia, Kosovo, Republic of Macedonia, Romania, Montenegro, Serbia); and (iv) Russia, which is defined as a transcontinental country. While there is no general agreement on these subdivisions, they are convenient for the purposes of this review.

Insert Figure 1 here

In this article we review epidemiological trends in the major bacterial STIs in Eastern Europe, their key determinants, as well as challenges and opportunities for enhancing STI control in the region.

SEARCH STRATEGY

We reviewed the published literature and surveillance reports on the distribution of STIs in Eastern Europe to describe recent trends in the epidemiology of bacterial STIs in the region. Since both medical and public health systems underwent dramatic changes from 1990-1995 there are concerns about the adequacy of reporting STIs during this period. Thus, the current review focuses on the period after 1995, following the development of significant harmonization across health systems with regard to STI reporting. Relevant publications were sought through computerised searches in PubMed from 1995 to 2008 using free text and the following medical subject (MeSH) headings: sexually transmitted diseases, bacterial, syphilis, gonorrhoea, chlamydial infection, Europe, eastern plus names of the 20 Eastern European countries from the MeSH descriptor list. There were no language restrictions. We also obtained data from personal communications with physicians and epidemiologists from the region. Conference abstracts and other unpublished manuscripts were excluded since they did not provide sufficiently detailed information. Where available, we analysed surveillance data for gonorrhoea, syphilis, and genital chlamydial infection for the Eastern European countries.

We also reviewed the main components of population change (fertility, mortality, and international migration). Statistical data and measures were derived from major international sources (Eurostat, UN Population Divsion, UN ECE, World Bank).

RESULTS

Regional description: Eastern Europe -changing demography and implications for STI transmission

Eastern Europe comprises 20 countries that vary greatly in geographical area and population. The smallest in population terms is Montenegro with 608,000 inhabitants, followed by Estonia and Slovenia each with less than two million inhabitants. On the other hand, the Russian Federation stretches from Europe to Asia and has 144 million inhabitants. Other countries with relatively large populations include Ukraine (46 million), Poland (38 million) and Romania (21 million).

Together these four countries account for three quarters of the region's population, totalling 330 million.

Following the demise of state socialist regimes at the turn of the 1990s, Eastern Europe has been undergoing a turbulent period of interlinked political, economic and demographic change. Before the onset of societal transition, the region experienced positive population growth. However, during the past 15 years, population growth has declined in most countries, with moderately positive growth rates sustained only in the Southeastern region. [START_REF] Philipov | Demographic consequences of economic transition in the countries Central and Eastern Europe[END_REF] In the first half of the 2000s, half of the countries experienced depopulation of around -0.5% per year. This is in contrast to the moderate population growth in the Western part of the continent, represented by the Western European countries that first joined the European Union (the EU-15) in table 1 and web appendix. The total fertility rate: (TFR, sometimes also called the period total fertility rate (PTFR)) is the average number of children that would be born to a woman over her lifetime if she were to experience the exact current age-specific fertility rates (ASFRs) through her lifetime, and she were to survive from birth through the end of her reproductive life. Tempo-adjusted TFR accounts for the effect of shifts in the age pattern of childbearing.

The GDP per capita PPP: is real gross domestic product, the value of all final goods and services produced per person within a country/region, in terms of purchasing power parity which takes into account the relative cost of living and the inflation rates of different countries. A key factor responsible for the depopulation in Eastern Europe is the abrupt fall in birth rates. From levels near replacement (2.1 children per woman), fertility rates declined to a region-wide total fertility rate (TFR) of only 1.29 in 2000-2005. In 12 countries, the TFR dropped below 1.3, a level considered to be the limit of 'lowestlow' fertility [START_REF] Kohler | The emergence of lowest-low fertility in Europe during the 1990s[END_REF] , while 15 countries had a TFR below the EU-15 average. The decline in fertility rates has steeply accelerated the rate of demographic ageing, placing an increasing strain on social protection systems. [START_REF] Schoenmaekers | Population ageing and its challenges to social policy[END_REF] The decline in fertility reflects a profound change in reproductive behaviour. Before the onset of societal change, early age at childbearing was a distinctive feature of the East European reproductive pattern, and women typically had their first child at the age of 22-23. Subsequently, the "ageing of fertility" has gained strong momentum in the region. The difference between conventional and tempo-adjusted TFRs reveals that in several countries (e.g. Bulgaria, the Czech Republic, Estonia, Hungary, Romania) delayed childbearing has made a major contribution to the observed decline of period fertility rates. [START_REF] Freijka | Fertility in Europe: diverse, delayed and below replacement[END_REF] The region has also witnessed a considerable rise in the proportion of children born out of wedlock, reaching an average of 27% in 2005. In Bulgaria, Estonia, Latvia and Slovenia the proportion is above 40%, while in the Czech Republic, Hungary, Lithuania, Romania, the Russian Federation and Slovakia it is over 25%. The weakening connection between childbearing and marriage has resulted from a decline in marriage rates and increasing popularity of consensual unions. [START_REF] Sobotka | Changing family and partnership behaviour: common trends and persisent diversity across Europe[END_REF] The demographic trends towards later parenthood, declining marriage rates, and less formal and more fragile unions, coupled with a decrease in the age of first sexual activity [START_REF]FFS (Family and Fertility Surveys) and RHS (Reproductive and Health Surveys[END_REF] have implications for sexual and reproductive health as they increase the likelihood of having multiple sexual partners, an important determinant of STI transmission.

Sources

The fall of the Iron Curtain quickly removed obstacles that limited the movement of people across borders and gave rise to new migratory patterns, both permanent and temporary, between East and West and within Eastern Europe. [START_REF]International migration in Central and Eastern Europe and the commonwealth of independent states[END_REF] In some countries, ethnically based migrations were common, including the return of individuals to their motherland. Civil conflicts also led to large flows of asylum-seekers. [START_REF]Informal Network on International Migration in Central and Eastern Europe, International Labour Office. Transformation and migration in Central and Eastern Europe: a final project report[END_REF] In 2000-2005, half the countries in the region experienced negative net migration while the other half reported a positive balance of migration flows. The increase in international mobility may increase the challenges for sexual health as it has significantly expanded the scope of contacts with foreigners, including those from high STI/HIV prevalence countries. [START_REF]Eurostat: population and social conditions[END_REF] Mortality in Eastern Europe remains higher than in the EU-15, particularly for men.

At the same time, there is a noticeable diversity within the region (Table 1, web appendix). The period following 1970 -1980 was generally one of stagnation when life expectancy ceased to rise in the region, and declined in several countries, particularly for men. [START_REF] Vallin | Trends in Mortality and Differential Mortality[END_REF] However, towards the end of state socialism, life expectancy rose in the Czech Republic, Hungary, Poland, Slovakia and Slovenia and these countries have now closed part of the gap with older EU member states. [START_REF] Vallin | Trends in mortality and differential mortality[END_REF] However, in Belarus, the Russian Federation, Moldova and Ukraine, recovery from the rise in mortality of the early 1990s is still incomplete and life expectancy remains below the levels observed at the eve of transition. [START_REF]Mortality in countries of the former USSR. Fifteen yrears after break-up: change or continuity[END_REF] These patterns also mirror the general state of public health systems which clearly play a role in controlling the spread of STIs.

Varying conditions at the time of social change and the varying speed of reform resulted in wide socio-economic differences, but challenges remain. In general, the populations of the new EU states are enjoying higher levels of GDP than other countries in the region but economic growth has not necessarily translated into enhanced social cohesion. As a consequence, high income inequality and the risk of social exclusion are encountered in many countries. With persistent weaknesses in social 'safety nets', these circumstances may increase the risk of behaviours and lifestyles (such as drug abuse and sex work) that are conducive to the transmission of STIs.

Infrastructure for STI diagnosis, treatment and surveillance

In Eastern Europe the case management of STIs is based on laboratory and individual clinical diagnosis. [START_REF] Dehne | A survey of STI policies and programmes in Europe: preliminary results[END_REF][START_REF] Uusküla | Sexually transmitted infections in Estonia--syndromic management of urethritis in a European country?[END_REF] A survey conducted in the early 2000s to assess the adequacy of STI prevention and control policies and programmes in Europe documented almost universal provision of STI care through dermatovenereology (DV) or dermatology clinics in Eastern Europe. [START_REF] Dehne | A survey of STI policies and programmes in Europe: preliminary results[END_REF] Although this represents the traditional mode of delivery of STI care in these countries, some new developments warrant attention. In particular, a significant proportion of clients will not attend licensed public services because they perceive them as not user-friendly or lacking confidentiality. Instead, many prefer to attend private providers or self-medicate. [START_REF] Poder | A comparative analysis of problems regarding the STI service in different European countries[END_REF] Data on the proportion of care delivered in private practice by country or region is unavailable. In addition, a significant proportion of STI care is now provided by non-specialists. [START_REF] Uusküla | Treatment of sexually transmitted diseases in Estonia: consistency with the evidence-based medicine principles[END_REF][START_REF] Sălăvăstru | Epidemiological surveillance of syphilis patients in Colentina Hospital (Bucharest, Romania)[END_REF] This is demonstrated by a study from Estonia which showed that the majority of outpatient STI care and/or prescriptions in 2004 were prescribed either by gynaecologists (60%)

or by dermatovenereologists (30%) with general practitioners providing less than 10% of STI care. The locus of care differed by STI: 90% of syphilis treatment was provided by dermatovenereologists, while almost two-thirds of patients with

Chlamydia trachomatis or trichomoniasis were treated by gynaecologists. [START_REF] Uusküla | Treatment of sexually transmitted diseases in Estonia: consistency with the evidence-based medicine principles[END_REF] The provision of previously free services has been severely eroded. STI consultations, gram staining and syphilis serology are free of charge, at least in principle, in almost all East European countries. However, in most countries, patients must pay for treatment or purchase drugs. [START_REF] Dehne | A survey of STI policies and programmes in Europe: preliminary results[END_REF][START_REF] Poder | A comparative analysis of problems regarding the STI service in different European countries[END_REF] According to an assessment of diagnostic capacity and clinical practice conducted in the early 2000s, STI management in the Eastern region countries was suboptimal and adherence to evidence-based guidelines was low. The need for quality assurance of diagnostic strategies, testing and assays used in many East European countries was recognised. [START_REF] Domeika | Guidelines for laboratory diagnosis of Neisseria gonorrhoeae infections in Eastern European countries-results of an international collaboration[END_REF] Comparable information on the other East European regions is not available. However, chlamydia testing is not routinely available in most countries. [START_REF] Dehne | A survey of STI policies and programmes in Europe: preliminary results[END_REF][START_REF] Domeika | Chlamydia trachomatis infections in Eastern Europe: legal aspects, epidemiology, diagnosis, and treatment[END_REF] As a result, data on genital chlamydia occurrence is limited. The most commonly used diagnostic test for Chlamydia trachomatis is direct immunofluorescence [START_REF] Domeika | Chlamydia trachomatis infections in Eastern Europe: legal aspects, epidemiology, diagnosis, and treatment[END_REF][START_REF] Renton | Performance of direct fluorescent antibody tests for routine diagnosis of Chlamydia trachomatis in Russian sexually transmitted disease clinics[END_REF] ; however, in recent years nucleic acid amplification testing has been more widely implemented.

The mainstay of East European surveillance systems for bacterial STIs is clinician case reporting. [START_REF] Dehne | A survey of STI policies and programmes in Europe: preliminary results[END_REF][START_REF] Uusküla | Sexually transmitted infections in Estonia--syndromic management of urethritis in a European country?[END_REF][START_REF] Mavrov | The evolution of sexually transmitted infections in the Ukraine[END_REF], Skerlev M, personal communication Universal physician case reporting is mandatory for gonorrhoea and syphilis in all countries, and for chlamydia in some. [START_REF] Dehne | A survey of STI policies and programmes in Europe: preliminary results[END_REF] Reporting is mandatory for all healthcare providers irrespective of their role (STI-specialist, non-specialist) or funding (private/state funded care). By law, new cases of laboratory confirmed infection must be reported by treating/diagnosing physicians to health departments. Sentinel reporting or laboratory based reporting to monitor disease trends are not routine, but results of pilot projects have been published. [START_REF] Debita | Pilot study for sentinel surveillance of syphilis in Galaţi county[END_REF] Surveillance data on adverse health outcomes of STIs, such as ectopic pregnancy or pelvic inflammatory disease, is unavailable.

It is extremely difficult to accurately determine STI prevalences in different transmission groups (e.g. homo-vs. heterosexual) in Eastern Europe for various reasons. [START_REF] Savage | Syphilis and gonorrhea in men who have sex with men: A European overview[END_REF] First, only a limited number of countries collect this information. Second, non-disclosure of sexual orientation remains common in Eastern Europe. [START_REF] Savage | Syphilis and gonorrhea in men who have sex with men: A European overview[END_REF] A recent survey carried out among lesbian, gay, bisexual and transgender communities in five central and East European countries showed that only 2-55% of people would feel comfortable revealing their sexual orientation, gender identity or same-sex practices to a health care provider. [START_REF] Quinn | Accessing health: the context and challenges for LGBT people in Central and Eastern Europe[END_REF] Slovenia recently conducted its first National Survey of Sexual Lifestyles, Attitudes and Health. [START_REF] Klavs | Sexual and HIV Risk Behaviours in the General Population of Slovenia, A Low HIV Prevalence Country in Central Europe[END_REF] Only 1% of men and 0.9% of women reported sexual intercourse with a partner of the same gender compared to 2.6% for both men and women in a similar study in the UK. [START_REF] Johnson | Sexual behaviour in Britain: partnerships, practices, and HIV risk behaviours[END_REF] Partner notification for syphilis and gonorhhea (and chlamydia in a few countries) is obligatory by law in most East European countries. [START_REF] Dehne | A survey of STI policies and programmes in Europe: preliminary results[END_REF][START_REF] Poder | A comparative analysis of problems regarding the STI service in different European countries[END_REF][START_REF] Mavrov | The evolution of sexually transmitted infections in the Ukraine[END_REF] Further information on partner notification is extremely limited. Infrastructure including funding and training of specialists is generally nonexistent so, despite being required by law, partner notification is inconsistently executed and often involves only simple patient referral (requesting the patient to inform sexual partners).

Description of overall trends

A number of broad similarities in STI incidence and trends can be observed across the regions of Eastern Europe but there are important differences in STI rates between the regions, in particular for rates of bacterial STIs in the late 1990s. During this period, the reported incidences of syphilis and gonorrhoea in the Eastern region and Russia were at least five times higher than in other East European countries. These higher rates persist despite a general reduction in rates of syphilis and gonorrhoea throughout the late 1990s and early 2000s. These decreases coincided with the emergence of several injection drug use (IDU) driven epidemics in the same region. [START_REF] Uusküla | The role of injection drug use in the emergence of Human Immunodeficiency Virus infection in Estonia[END_REF][START_REF] Rhodes | HIV infection associated with drug injecting in the newly independent states, Eastern EuropeEastern Europe: the social and economic context of epidemics[END_REF] While a modest decline in bacterial STI incidence has been documented in some countries from the Central region of Eastern Europe, overall trends have been relatively unchanged during this period.

Disease specific trends: syphilis

Insert Figure 2 here Syphilis rates have fallen markedly in the Eastern region and Russia over the past decade, although the rates have not fallen to the levels reported before socioeconomic changes in the early 1990s. Reported cases are concentrated among young heterosexual men and women. [START_REF] Dencheva | Epidemiology of syphilis in Bulgaria, 1990-1998[END_REF][START_REF] Gomberg | Russian STI[END_REF][37][START_REF] Zákoucká | Syphilis and gonorrhoea in the Czech Republic[END_REF][START_REF] Rudnicka | Sexually transmitted diseases in Poland in 2004 and 2005[END_REF][START_REF] Kuklová | Dermatovenereology in the postcommunist era: syphilis in Prague during 1999 to 2005[END_REF][START_REF] Who | Centralized information system for infectious diseases[END_REF][START_REF] Essti | Sexually Transmitted Infections in Europe[END_REF][START_REF] Rubins | Syphilis and gonorrhoea in the Baltic countries[END_REF][START_REF]Infectious diseases and poisonings in Poland[END_REF]Skerlev M,personal communication In 2001, of the syphilis cases diagnosed, 50% were in women in Russia Gomberg M, personal communication and 54% in Estonia. 37 Data on transmission route in men (i.e. whether heterosexually or homosexually acquired) is unavailable. Over half the syphilis cases were either late latent or of unknown duration. [START_REF] Zákoucká | Syphilis and gonorrhoea in the Czech Republic[END_REF][START_REF] Rudnicka | Sexually transmitted diseases in Poland in 2004 and 2005[END_REF][START_REF] Kuklová | Dermatovenereology in the postcommunist era: syphilis in Prague during 1999 to 2005[END_REF][START_REF] Grgic-Vitek | Syphilis epidemic in Slovenia influenced by syphilis epidemic in the Russian Federation and other newly independent states[END_REF] Compared to the Eastern region and Russia, lower or considerably lower rates of syphilis are reported from the Southeastern and Central regions respectively. There was a brief increase in syphilis cases around the turn of the century in some countries (Romania, Southeastern region; Czech Republic, Central region). [START_REF] Kuklová | Dermatovenereology in the postcommunist era: syphilis in Prague during 1999 to 2005[END_REF][START_REF] Grgic-Vitek | Syphilis epidemic in Slovenia influenced by syphilis epidemic in the Russian Federation and other newly independent states[END_REF] In the Czech Republic this reported increase in syphilis was attributed to sex workers and many cases were among refugees/asylum seekers or immigrants from the Eastern region. [START_REF] Kuklová | Dermatovenereology in the postcommunist era: syphilis in Prague during 1999 to 2005[END_REF][START_REF] Who | Centralized information system for infectious diseases[END_REF] Data from Slovenia in the late 1990s suggested that 62% of reported cases were directly or indirectly linked to a foreign infection source, and among these, 73% were traced to countries in the Eastern region. [START_REF] Grgic-Vitek | Syphilis epidemic in Slovenia influenced by syphilis epidemic in the Russian Federation and other newly independent states[END_REF] Since the early 2000s, a slow decrease in syphilis indicidence has been reported in several Southeastern/Central regions countries (but not in Poland or Slovenia). Without supporting evidence it is hard to interpret the factors behind the increase in syphilis in some Central region countries.

For HIV, recent publications have identified men who have sex with men as the most affected population group in Slovenia. [START_REF] Klavs | Unlinked anonymous monitoring of human immunodeficiency virus prevalence in high-and low-risk groups in Slovenia, 1993-2002[END_REF] 

Disease specific trends: gonorrhoea

Insert Figure 3 here

A decline in gonorrhoea rates was noted in many East European countries from the middle 1990s especially in the Eastern region. [START_REF] Who | Centralized information system for infectious diseases[END_REF][START_REF] Essti | Sexually Transmitted Infections in Europe[END_REF] In Estonia, cases of gonorrhoea fell steadily from 1144 in 1999 to 288 in 2005. 37 While a decrease in new gonorrhoea cases was also observed in the Southeastern region, the decline has not been as steep.

41, Skerlev M, Geza MB, personal communication Rates of reported cases from the Central region have decreased slightly throughout the past decade. [START_REF] Rudnicka | Sexually transmitted diseases in Poland in 2004 and 2005[END_REF][START_REF] Kuklová | Dermatovenereology in the postcommunist era: syphilis in Prague during 1999 to 2005[END_REF][START_REF] Essti | Sexually Transmitted Infections in Europe[END_REF] There is a clear gradient in the reported numbers of gonorrhoea cases across Eastern Europe. The highest incidences are observed in the Eastern region / Russia. After a substantial decline, the gonorrhoea incidence in Eastern region / Russia is now at approximately the same level as countries with the highest gonorrhoea incidences in the Southeastern region (e.g. Romania). Central region countries report the lowest gonorrhoea incidences, similar to those in many West European countries. [START_REF] Fenton | the European Surveillance of Sexually Transmitted Infections (ESSTI) Network. Recent trends in the epidemiology of sexually transmitted infections in the European Union[END_REF] Gonorrhoea cases are concentrated among young heterosexuals. 36,37, Gomberg M, personal communication However, while most cases in the Eastern region occur in women (e.g. 60%

in Estonia) 37 different patterns are reported in the Central region (e.g. 76 % male in Slovakia, 67% male in Slovenia in 2005). [START_REF] Essti | Sexually Transmitted Infections in Europe[END_REF] Data on transmission routes among men (i.e. homo-or heterosexual) are unavailable.

Data on gonococcal antimicrobial resistance across Eastern Europe is scant, and this remains an area for future investigation. Kubanova et al [START_REF] Kubanova | National surveillance of antimicrobial susceptibility in Neisseria gonorrhoeae in 2005-2006 and recommendations of first-line antimicrobial drugs for gonorrhoea treatment in Russia[END_REF] 

Disease specific trends: genital chlamydial infection

Insert Figure 4 here Routine testing and/or clinical case notification of genital chlamydial infection is not widely practised in Eastern Europe and therefore relatively little information is available. Chlamydia screening has not been implemented in the region (except for antenatal screening in Estonia). [START_REF]Review of Chlamydia control activities in EU countries[END_REF] In countries where some testing and/or reporting is implemented (i.e. Russia, Ukraine, Latvia, Estonia) genital chlamydial infection is now among the most commonly diagnosed bacterial STI. Relatively stable rates of diagnosis (Ukraine, Russia) 25, Gomberg M, personal communication or a slight decline (Estonia, Latvia) 37,[START_REF] Essti | Sexually Transmitted Infections in Europe[END_REF] have been observed since the mid-1990s. The highest numbers of new cases are reported from Estonia, where the rate was 189 / 100 000 in 2005. 37 Still, chlamydia rates in Estonia are considerably lower than those reported from the neighbouring West European countries. [START_REF] Fenton | the European Surveillance of Sexually Transmitted Infections (ESSTI) Network. Recent trends in the epidemiology of sexually transmitted infections in the European Union[END_REF] In comparison to other East European countries, higher rates of chlamydia in Estonia might reflect the availability of testing rather than a truly greater incidence.

Chlamydia continues to be most commonly reported in young people (i.e. under 25), and among women. 37,[START_REF] Essti | Sexually Transmitted Infections in Europe[END_REF][START_REF] Friedek | Occurrence of chlamydial cervicitis in Upper Silesia, Poland[END_REF] Some data on chlamydia prevalence is available from the region. A prevalence of 6.9% among women and 2.7% among men (18-35 years of age; 11% among women 18-20 years of age) in a population-based sample was reported in Estonia. [START_REF] Uusküla | The prevalence of chlamydial infection in Estonia: a population-based survey[END_REF] A study conducted among female college students in Lithuania reported 5.6% prevalence among participants aged 18-31 years (7.1% among the sexually active female students 20-24 years of age). [START_REF] Kucinskiene | Home sampling and pooling of vaginal samples are effective tools for genetic screening of Chlamydia trachomatis among high school female students in Lithuania[END_REF] In contrast, a Slovenian study found 3% of men and 1.6% of women infected with chlamydia (4.1% among men and women aged 18-24 years). [START_REF] Klavs | Prevalence of genital Chlamydia trachomatis infection in the general population of Slovenia: serious gaps in control[END_REF] According to a few publications and surveillance reports, Trichomoniasis is the commonest STI in Ukraine and Estonia with relatively stable notification rates over the past decade. [START_REF] Uusküla | Sexually transmitted infections in Estonia--syndromic management of urethritis in a European country?[END_REF][START_REF] Mavrov | The evolution of sexually transmitted infections in the Ukraine[END_REF] 

DISCUSSION

Since the mid 1990s, demographic and socio-economic trends have increased the potential for STI transmission in Eastern Europe. At the same time, the contribution of these risks to an actual increase in STIs depends on the interplay of many factors which cautions against making generalisations about the region as a whole.

Developments since the 1990s have increased rather than reduced the diversity between individual countries. work has expanded into an important mode of coping with economic inequality and societal unrest. [START_REF] Aral | Commercial sex work, drug use, and sexually transmitted infections in St. Petersburg, Russia[END_REF][START_REF] Aral | Sex work in Tallinn, Estonia: the sociospatial penetration of sex work into society[END_REF][START_REF] Kyrychenko | High HIV risk profile among female commercial sex workers in Vinnitsa, Ukraine[END_REF][START_REF] Izdebski | New prostitution phenomena in Poland[END_REF][START_REF] Pinkham | Women, harm reduction and HIV[END_REF] Beyond sex workers' own risk of STI/HIV acquisition, in the absence of condom use sex workers may play an important role in the spread of STI into the general population. [START_REF] Uusküla | A study on HIV and hepatitis C virus among commercial sex workers in Tallinn[END_REF] The rise in explicitly commercial sex work has occurred concurrently to an increasing diversity of sex work settings and geographic spread of sex work. Some key issues are emerging in the context of STI transmission and sex work in Eastern Europe. First, migration, both internal and external. As reported, a substantial proportion-often more than half-of sex workers' clients are migrants either from rural areas, regional cities, or other countries in the region. [START_REF] Aral | Sex work in Tallinn, Estonia: the sociospatial penetration of sex work into society[END_REF][START_REF] Baćak | On the road: Croatian truck drivers, commercial sex and HIV/AIDS[END_REF] Similarly, sex workers tend to migrate from poorer rural areas of countries, from poorer countries within the East European region, or from Eastern Europe to wealthier (Western European) countries for work, and then return home with their earnings. [START_REF]Central and Eastern EuropeEastern European Harm Reduction Network. A report from the Central and Eastern EuropeEastern European Harm Reduction Network[END_REF][START_REF] Lakhumalani | The Prostitution situation in a number of cities of Russia, Ukraine and Belarus[END_REF] The importance of within-country migration is reflected by the high numbers of sex workers in East European capital cities (in 2005 it was estimated that there were between 30,000 and 150,000 sex workers in Moscow; at least 20,000 in St.Petersburg; and 10,000-20,000 in Minsk). [START_REF]Central and Eastern EuropeEastern European Harm Reduction Network. A report from the Central and Eastern EuropeEastern European Harm Reduction Network[END_REF] Another factor is sex workers' vulnerability and risk of violence in conjunction with limited access for harm reduction, prevention and healthcare. [START_REF]Central and Eastern EuropeEastern European Harm Reduction Network. A report from the Central and Eastern EuropeEastern European Harm Reduction Network[END_REF][START_REF] Kurova | Prostitution in Riga, Latvia -a sociomedical matter of concern[END_REF][START_REF] Weine | Unprotected Tajik male migrant workers in Moscow at risk for HIV/AIDS[END_REF] As a result, consideration should be given to decriminalizing sex work, and revising or eliminating national policies that reduce sex workers' rights and access to health services. [START_REF]Central and Eastern EuropeEastern European Harm Reduction Network. A report from the Central and Eastern EuropeEastern European Harm Reduction Network[END_REF][START_REF] Loseva | Sex Workers: Social origins, sexual behavior, potential for spreading STIs[END_REF][START_REF] Weine | Unprotected Tajik male migrant workers in Moscow at risk for HIV/AIDS[END_REF][START_REF] Bruckova | Short report: HIV infection among commercial sex workers and injecting drug users in the Czeck Republic[END_REF][START_REF] Cucic | Rapid assessment and response (RAR) on HIV/AIDS among especially vulnerable young people in Serbia[END_REF][START_REF] Betteridge | CEE/CA: Report calls for decriminalization of sex work[END_REF][START_REF] Lowndes | Injection drug use, commercial sex work, and the HIV/STI epidemic in the Russian Federation[END_REF] Illicit drug use rose sharply at the end of the 1990s in Eastern Europe, but this growth probably stabilized around 2005 (expert opinion suggests that the numbers of new users had been decreasing since 2000). [START_REF] Stuikyte | Eurasian Harm Reduction Network. The impact of drug policy on health and human rights in Eastern EuropeEastern Europe: 10 years after the UN General Assembly Special Session on Drugs[END_REF] Over the last 10 years, increasing problem drug use and a limited response in Eastern Europe has led to epidemics of HIV and hepatitis. International research has indicated that alcohol and drug consumption can impair judgement and may increase the likelihood of engaging in risky sexual behaviours. [START_REF] Celentano | Sexually transmitted infections and sexual and substance use correlates among young adults in Chiang Mai, Thailand[END_REF][START_REF] Friedman | Group sex events and HIV/STI risk in an urban network[END_REF] A multi-site study in Russia found prevalences of positive syphilis serology of 6-20% among injection drug users. [START_REF] Rhodes | Prevalence of HIV, hepatitis C and syphilis among injecting drug users in Russia: a multi-city study[END_REF] Empiric data on non-injection substance use and bacterial STI rates from the region is scarce.

This study has limitations. There is currently no single, comprehensive source of information on incidence and trends in diagnosed STIs in Eastern Europe. The overall picture was assembled from sources that vary in their coverage, detail and accuracy.

In part this reflects the variations in data availability, surveillance, STI treatment and care services across the region. Data on only a limited number of countries from the Eastern European subregions were available. Acknowledging the potential caveats of passive surveillance in the region, there is some homogeneity in infrastructure for STI diagnosis, treatment and reporting systems that enables comparisons of disease rates and monitoring trends across Eastern Europe.

The challenge facing STI control policies in the region will be deciding how to adapt to the simultaneous socioeconomic, demographic, political, health behaviour and health system changes. Clearly, the reduction in preventive health services in many countries and the changes in STI provision (from universal dermatovenerological access to STI provided through multiple medical specialists) create new requirements to strengthen the public health component of STI control. Ability to control STIs requires an effective and comprehensive public health surveillance capacity.

Overcoming barriers to STI surveillance (including the lack of appreciation of the value of high-quality surveillance data and a weak societal commitment) and developing comprehensive surveillance systems is of great urgency.

Key messages

• STI rates reported from most Eastern European countries are still significantly higher than those from other/western European countries

• Reported rates of STIs have either decreased or been relatively stable in many

Eastern European countries in the past decade

• There is a east-west geo-political gradient in reported STI rates within Eastern Europe (STI rates Russia/Eastern region >> Southeastern region > Central region)

The Corresponding Author has the right to grant on behalf of all authors and does grant on behalf of all authors, an exclusive licence (or non exclusive for government employees) on a worldwide basis to the BMJ Publishing Group Ltd to permit this article (if accepted) to be published in STI and any other BMJPGL products and sub-licences such use and exploit all subsidiary rights, as set out in our licence http://group.bmj.com/products/journals/instructions-forauthors/licence-forms. Source: [START_REF]The world factbook[END_REF] 

Figure 1 .

 1 Figure 1. The countries of Eastern Europe.

Table 1 . Key demographic and socio-economic indicators for East European countries

 1 

	REGION	CENTRAL				SOUTHEASTERN					
	Indicator	Czech	Hunga	Polan	Slova	Slove	Albani	Bulgar	Bosni	Croati	Maced	Roma	Monte	Serbia
		Repub	ry	d	kia	nia	a	ia	a and	a	onia,	nia	-negro	
		lic							Herze		FYR			
									govi-					
									na					
	Total population (1000s), 2005 10192 10086 38196 5387 1999 3145 7745 3915 4551 2034 21628 608 9863
	Population growth rate (%),	-0.06 -0.25 -0.12 0.00 0.16 0.47 -0.66 0.67 0.20 0.24 -0.47 -1.95 -0.54
	2000-05													
	Net migration rate (per 1000),	1.3	1.3 -1.0	0.1	2.2 -7.0 -1.1	6.0	4.4 -1.0 -2.5 -24.4 -6.8
	2000-05													
	Total fertility rate, 2000-05	1.18 1.30 1.25 1.22 1.23 2.25 1.26 1.28 1.35 1.56 1.29 1.83 1.75
	% Non-marital births, 2005	31.7 35.0 18.5 26.0 46.7	na 49.0 11.3 10.5 12.4 28.6 16.8 22.4
	Infant mortality rate (per	3.9	7.2	7.2	7.4	5.3 21.7 12.6 13.4	6.9 16.5 16.8 23.6	13
	1000), 2005													
	GDP per capita PPP (US$),	20281 17005 13573 16034 23004 5337 9353 5392 13232 7382 9376 7959 8631
	2005													
	Unemployment rate (%), 2005	7.9	7.2 17.7 16.3	6.5 14.1 10.1 46.6 12.7 37.3	7.2 30.3 20.8

Table 1 (continued). Key demographic and socio-economic indicators for East European countries

 1 

		EASTERN			RUSSIA			
	Indicator	Belaru	Estonia Latvia Lithua	Moldo	Ukrain	Russian	All	EU-10	EU-15*
		s	nia	va	e	Federa-	countri	new	
						tion	es		

:

  Eurostat (2008). Theme: population and social conditions. Available at ec.europa.eu/eurostat/, last accessed on 5 August 2008; United Nations Population Division (2007). World population prospects. The 2006 revision population database. Available at esa.un.org/unpp/, last accessed on 5 August 2008; United Nations Population Division (2007). World urbanisation prospects. The 2007 revision population database. Available at esa.un.org/unup/, last accessed on 5 August 2008; United Nations Population Division (2006). World migrant stock. The 2005 revision population database. Available at esa.un.org/migration/, last accessed on 5 August 2008;

United Nations Economic Commission for Europe (2008). UNECE statistical database. Available at unece.org/stats/, last accessed on 5 August 2008 World Bank (2007). World development indicators: world view, people, environoment, economy, states and markets, global links. World Bank: Washington DC.

  report on an N.

	gonorrhoeae susceptibility study involving isolates from Russian gonorrhoea patients
	(n=1030) collected between January 2005 and December 2006. Virtually all isolates
	were susceptible to ceftriaxone. However, during 2005 and 2006 in total 5%, 48%,
	70%, and 77% displayed intermediate susceptibility or resistance to spectinomycin,
	ciprofloxacin, tetracycline and penicillin G, respectively. Furthermore, 4% of the
	isolates were beta-lactamase producing during these years. 47

  The east-west geo-political gradient in reported STI rates is obvious throughout the Eastern European regions with higher rates in the Russia/Eastern region, intermediate in the Southeastern region and lowest in the Central region. Acknowledging homogeneity in surveillance systems but heterogeneity in diagnostic opportunities and treatment practices across the Eastern European countries, reported rates of STIs appear to have either decreased or been relatively stable in many East European countries in the past decade. Despite a substantial decrease in reported rates of STI cases (especially syphilis and gonorrhoea) reported in most countries, STI rates in Eastern Europe are still significantly higher than those reported from other/western European countries.

	Besides changes in the underlying determinants of STI epidemiology (socioeconomic,
	demographical, political and health systems related) significant developments in
	proximate determinants of STI infection 53 such as substance abuse and commercial
	sex work warrant attention in Eastern Europe. As in most transitional societies, sex
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