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A recent study clearly demonstrates that right ventricular (RV) hypertrophy is a prognostic marker of
pulmonary arterial hypertension, triggering us to rethink the concept of RV hypertrophy http://ow.ly/
vD0e30nHvFm
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The Greek king Sisyphus was punished by Zeus by being made to carry a huge boulder up a steep hill.
Each time he thought he had reached the top, the boulder would roll down and Sisyphus would have to
start all over again. Likewise, the right ventricle in patients with pulmonary arterial hypertension (PAH) is
punished with every heart beat to cope with a 4–5-fold increase in load for the rest of its life [1]. As a
consequence, the low-pressure, thin-walled, crescent-shaped ventricle has to transform into a ventricular
shape that is able to pump against such an increased afterload [2]. Right ventricular (RV) hypertrophy is
therefore observed in almost all PAH patients. RV hypertrophy is a necessary adaptation to lower RV wall
tension, to increase the force generating capacity of the RV cardiomyocytes and to preserve RV–arterial
coupling [3]. However, this adaptation might come at a price and becomes maladaptive in the end-stage of
RV failure increasing stiffness [4] and oxygen consumption [5].

In the current issue of the European Respiratory Journal, SIMPSON et al. [6] have performed a thorough
analysis to investigate the relationship between ventricular mass and survival in 64 incident PAH patients
(42 connective tissue disease-associated PAH, 22 idiopathic PAH). During a median follow-up of 4.2 years,
30 deaths occurred (46% mortality), which demonstrates once again the devastating nature of this disease.
Univariate analyses demonstrated that ventricular mass index (RV/left ventricular (LV) mass) and
RV-end-diastolic mass index were closely associated with survival (both hazard ratio: 1.11 (95% CI 1.03–1.19,
p<0.01). Also, after adjustment for demographic or haemodynamic parameters in multiple bivariate models,
associations between markers of RV hypertrophy and survival continued to exist. Finally, significant
correlations were observed between stroke volume/end-systolic volume (a measure of systolic RV function)
and RV hypertrophy (r=−0.7; p<0.01). Based on these data the authors suggest that RV hypertrophy may be
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maladaptive, and that mass-metrics may serve as early markers of maladaptive RV hypertrophy and
remodelling.

This interesting finding raised the question of how an initial adaptation mechanism such as RV
hypertrophy can be associated with increased mortality in end-stage PAH. However, it should be
emphasised that these findings are strictly correlative and do not indicate that RV hypertrophy truly
causes increased mortality in PAH patients. In addition, the study data should be interpreted with caution
since the authors pooled the data of idiopathic PAH patients and patients with connective tissue
disease-associated PAH. Whereas, earlier work demonstrated that the RV adaptation between these two
groups of PAH differ significantly [7, 8].

Preclinical data is inconclusive as to whether hypertrophy should be targeted [9, 10]. Several studies have
demonstrated that preventing LV hypertrophy in mice with pressure overload due to transaortic banding
does not result in reduced LV systolic dysfunction or increased mortality. Other studies have demonstrated
negative effects of hypertrophy inhibition. In addition, SANO et al. [11] demonstrated the essential role of
angiogenesis on hypertrophy development. Enhancing angiogenesis resulted in increased hypertrophy and
preserved systolic function in a LV pressure overload model.

Only a small number of studies have investigated the effects of RV hypertrophy inhibition on RV
adaptation to pressure overload. BOGAARD et al. [12] investigated the effect of an inhibitor of histone
deacetylases (HDAC). HDAC inhibitors are known to reduce LV hypertrophy in murine models with
transaortic constriction. Surprisingly, HDAC inhibitors did not reduce RV hypertrophy in a pulmonary
artery banding model, but caused a switch from compensated RV hypertrophy to RV failure. Increased
fibrosis and capillary rarefaction were the hallmarks of the observed maladaptive RV hypertrophy.

Another important regulator of hypertrophy is calcineurin [13]. Cyclosporine or FK506 are direct
inhibitors of calcineurin and in such a way hypertrophy. FK506 is of special interest in PAH, as it is also a
direct stimulator of BMPR2, and the clinical benefit of FK506 is currently being investigated [14].
Unfortunately, the direct effects of FK506 on RV hypertrophy and adaptation has not been thoroughly
investigated yet [15].

There is clearly an unmet need for new studies in which the role of RV hypertrophy is further elucidated
by either stimulating RV hypertrophy and enhancing angiogenesis or directly inhibiting RV hypertrophy at
different stages of the disease. The study SIMPSON et al. [6] clearly demonstrates that RV hypertrophy is a
prognostic marker of PAH, triggering our minds to rethink the concept of RV hypertrophy. The results of
this study urges us to explore the role of RV hypertrophy in PAH in more detail in the future.
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