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	In 1897, Dr Victor Eisenmenger described a 32 year-old man with a history of cyanosis and progressive exertional breathlessness since childhood. The patient developed heart failure in his thirties and, thereafter, died suddenly following massive haemoptysis. His post-mortem showed a large ventricular septal defect (VSD). However, the haemodynamic and pathophysiologic significance of large intracardiac defects remained unclear until the advent of cardiac catheterisation. It was not until the late 1950s, when Paul Wood in his seminal work elegantly described the flow and pressure overload to the pulmonary circulation caused by large cardiac defects, resulting in a gradual increase in pulmonary vascular resistance and, over time, shunt reversal leading to cyanosis. Paul Wood also recognized that Eisenmenger syndrome (ES) may develop not only in patients with an isolated, large VSD, but also in those with a large patent ductus arteriosus, atrio-ventricular septal defect or even an isolated atrial septal defect.1 
In ES, the severe pulmonary arterial hypertension (PAH), low cardiac output and chronic cyanosis result in a systemic disease with multi-organ involvement, increased morbidity and mortality and poor quality of life.2, 3 There is compensatory secondary erythrocytosis and a predisposition to bleeding and thrombosis, the latter often manifesting as in situ thrombosis within dilated central pulmonary arteries. Patients often suffer from recurrent haemoptysis, which is a common cause of hospitalisation, but not the leading cause of death in contemporary ES cohorts. Furthermore, there is increased risk of infections, including endocarditis and intracranial abscess. Older ES patients may develop progressive biventricular dysfunction, valve insufficiency and are prone to supraventricular arrhythmias. Severe exercise intolerance is prevalent and ES patients often adapt their everyday activities to their ability, often underestimating their true limitation.4 
ES has, nowadays, become a rare disorder in the developed world, even though reliable information on current trends in incidence and prevalence is scarce. Early detection of congenital heart disease (CHD) and timely surgical or percutaneous treatment, nowadays, prevents the development of ES in most patients, resulting in a substantial decrease in the incidence of ES. On the other hand, improvements in the management of ES over the last 2 decades, including the use of PAH therapies, has been associated with an increased life expectancy, likely resulting in positive impact on ES prevalence.5 The study by Hjortshøj et al. is, therefore, welcome, as it provides novel data on the trajectories of ES incidence and prevalence in one of the most advanced economies worldwide, with universal healthcare provision. The authors of the study demonstrate a continuing decrease in both the incidence and prevalence of ES, while age at death has risen. These data have significant implications in planning care provision in developed countries, but should be interpreted with caution, as they do not reflect global trends and may not be representative of all developed countries, as models of healthcare can differ substantially and may influence both the incidence and prevalence of ES. 
Management of Patients with Significant Shunts and Eisenmenger Syndrome
There is a clear consensus that, in patients with established ES, corrective surgery should not be performed6 as the surgical risk can be prohibitive and the haemodynamic rationale for performing surgery is lacking. In patients with near-systemic or supra-systemic pulmonary vascular resistance, right to left shunting may act as a relief valve for the RV and may help maintain cardiac output at the expense of cyanosis. Indeed, this is the rationale behind balloon atrial septostomy as a means for treating idiopathic PAH refractory to conservative management. Closure of the defect in ES carries significant risks and, while it may abolish cyanosis, it may transform the clinical picture into one that resembles idiopathic PAH, negatively affecting prognosis.7 ES management is, therefore, based on conservative measures and PAH therapies.
The majority of contemporary ES patients in developed countries benefit from targeted therapy for pulmonary hypertension with either endothelin receptor antagonist, phosphodiesterase-5 inhibitors or prostacyclines. Studies demonstrated positive impact of these drugs on haemodynamics, exercise capacity and functional class with evidence of survival benefit, albeit the latter in retrospective studies.5, 8 Equally important is education of ES patients and their families, as well as local physicians, on the correct conservative management and avoidance of pitfalls. Routine phlebotomies have been abandoned and phlebotomy is considered only for rare cases with severe hyperviscosity symptoms in the absence of iron deficiency and adequate hydration. Avoidance of pregnancy and adequate contraception are essential, as pregnancy is associated with high morbidity and mortality in ES. Surgical (cardiac or non-cardiac) or dental interventions under general anaesthesia or sedation carry significant risk and decision on whether to perform an intervention requires a detailed risk-benefit ratio analysis, expert multidisciplinary approach and thorough discussion with the patient. 
Despite the improvements in care, mortality in ES remains high and differs between children and adults. Indeed, Hjortshøj et al. report a high mortality in childhood cases of ES, while survival is better in adults, albeit far from optimal, with a morality rate of approximately 12% per decade. 
While advances in the management of ES have transformed patient outcomes, the true triumph of modern management has been early diagnosis and timely surgical or percutaneous intervention, preventing the development of PAH and ES in patients with CHD. Indeed, Hjortshøj et al. clearly demonstrate the triumph of modern medicine and universal healthcare provision, resulting in a significant decrease in the incidence of ES. Early diagnosis and treatment of CHD, however, requires not only sufficient numbers of well-trained physicians and other healthcare professionals, but also appropriate resources and universal access to healthcare. In developing countries, ES is, therefore, likely to remain a common complication of CHD (Figure 1). Interestingly, Hjortshøj et al. show that the incidence of ES is reaching a plateau in the last decade, at approximately 0.25 per million per year. This suggests that even in developed countries, ES is unlikely to disappear and its incidence and prevalence will “level out” in the years to come, reflecting the balance between incidence and mortality.
1. [bookmark: _GoBack]In conclusion, despite the proactive approach towards early diagnosis and repair, ES is unlikely to be eradicated fully, even in high income countries, We are likely to encounter a change in demographics within the PAH-CHD population in the years to come, with more patients presenting with PAH after defect repair, a condition associated with increased mortality in CHD patients. Efforts should, therefore, be directed into better understanding and improving the management of non-Eisenmenger PAH-CHD, as well as that of special cohorts such as patients with Down syndrome, while supporting developing countries to reduce the incidence of ES.
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Figures
Figure 1. Population adjusted number of physicians, fertility rate and the number of women between 15-50years by country. 
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Number of physicians in population is a robust, albeit not ideal marker of healthcare provision. The relationship between fertility rate and number of physician is inversely proportional, with globally 1.54 physicians/1000 population and a fertility rate of 2.45, compared to 3.69 physicians/1000 population and fertility rate of 1.82 in the Nordic countries (marked blue). The low and declining prevalence and incidence of Eisenmenger Syndrome (ES) in these countries, as described by Hjortshøj et al, demonstrates a triumph of early detection and repair of congenital heart disease. Yet, this requires appropriate resources. Particularly in lower income countries, with lower number of physicians and higher fertility rates, the ES is likely to be, thus, still a common complication of congenital heart disease both now and in the coming few decades. Circle area is proportional to the number of women aged 5-15years. Data retrieved from The World Bank on the 27th February 2017 and presented for 2015 or most recent year before 2015 available for each country.
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