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    The concept of limbo will be familiar to Catholic Christians. Traditionally, limbo was seen as place for the souls of infants dying before they had a chance to be baptised. It was a resting place that was neither heaven nor hell (fig. 1) [1]. The concept of a place that is neither heaven nor hell is also familiar to patients with pulmonary arterial hypertension (PAH). Prior to the discovery of new therapeutics for PAH, patients had an untreated life expectancy of <3 yrs and were considered to reside in the “kingdom of the near dead” [2–4]. Nevertheless, despite substantial progress in our understanding of PAH and with new therapeutics, the current prognosis remains some distance from “heaven”. While the majority of patients present with World Health Organization (WHO) functional class III symptoms, less than half will experience an improvement in functional class on a single oral agent and will, therefore, remain significantly disabled [5]. Furthermore, the 6-min walk distance improves, on average, by ∼40 m when initiated on oral agents, implying significant residual exercise limitation [6]. Indeed, despite the use of combination therapy including prostacyclin, 45% of patients with newly diagnosed idiopathic PAH will be dead within 3 yrs of diagnosis as so-called “incident cases” [7].
[image: Figure 1.]
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Figure 1. 
Descent into Limbo; Andrea Mantegna, Mantua, Italy. 1506. Image obtained from [1].




In this edition of the European Respiratory Review, Vachiéry and Simonneau [8] emphasise the significant difficulties that remain regarding patients with the most severe form of PAH. Despite advances in diagnostic techniques and increased awareness about the condition, severely ill and difficult-to-treat patients represent a significant proportion of the PAH population, including newly diagnosed patients [9]. Vachiéry and Simonneau emphasise how current registry data show that the majority of patients with PAH are not diagnosed until their disease is in an advanced form, when up to 24% of patients are already in WHO functional class IV [8]. However, the authors also point out that it is the improvement in WHO functional class on treatment that is the stronger indicator of prognosis than baseline functional class. This provides a strong rationale for goal-directed therapy and the concept of treating to target [10, 11]. Current therapeutic targets to achieve in PAH include patients having WHO functional class II symptoms or better, being able to walk >380 m and having evidence of good right ventricular function on right heart catheterisation. It is recommended that combination therapy be initiated as necessary in order to achieve these goals [12]. Combination therapy, either initially in those with the most severe disease at presentation or sequentially for the less severe, are now part of PAH treatment guidelines [13].
Therefore, the goal is not just to stabilise the disease but to actively help our patients’ ascent from the state of limbo. This is indeed a laudable goal, but how hard should we push to achieve it with currently approved therapies? There is a general consensus that more PAH therapy is better. Nevertheless, on a more cautionary note, recent registries are not demonstrating substantial and distinct differences in outcome between data collected from an amalgamation of smaller PAH centres with less use of prostacyclin and larger national centres [14–17]. Furthermore, lessons from cardiomyopathy literature may be important where improved haemodynamic parameters in response to therapy can still produce a worse outcome long term [18, 19]. A composite end-point that seeks to look at outcome over time is therefore prudent in PAH. The focus in future clinical trials on the time-to-clinical worsening as an end-point offers the hope of a more realistic measurement of the effect of drug therapy on morbidity and mortality over time [20, 21].
It remains to be seen what it will ultimately take for PAH patients to emerge from their current state of limbo. While we have made substantial progress, we will not emerge with our current therapies alone. New advances in our understanding of this disease and novel targets are required. The church concept of limbo was abolished by Pope Benedict XVI in 2006. We live in hope for a similar fate for limbo in PAH.
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