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Background
Pulmonary hypertension (PH) is defined as a pulmonary artery pressure of greater
than 25 mmhg at rest. PH can lead to decreased quality of life and even death. PH
has a multitude of different etiologies and, for most of them, treating underlying causes
Is the mainstay of treatment for PH. Certain medications, such as
phosphodiesterase-5-inhibitor (PDES-1), endothelin receptor antagonists, and
prostacyclin analogs have been shown to be effective in treating idiopathic PH. We
wanted to see if there was a role for using these drugs in treating other forms of
pulmonary hypertension.

Clinical/Pathophysiological differences

While pulmonary hypertension may be due to a variety of underlying etiologies,
everyone exhibits a number of similar pathophysiologic changes. These include
iIncreased arteriolar contractility in the pulmonary circulation, endothelial dysfunction,
remodeling and proliferation of endothelial and smooth muscle cells. These pathologic
changes eventually lead to decreased blood flow in the small pulmonary arteries,
which leads to increased pulmonary vascular resistance, and eventual right sided
heart failure. In idiopathic pulmonary arterial hypertension, increased pulmonary
vascular resistance is caused, not only to impaired vasodilation of pulmonary vessels,
but also from increased vasoconstriction. There is dysregulation in cyclooxygenase 2
and nitric oxide (NO) synthase which are normally responsible for vasodilation as well
as upregulated endothelin-1 system which leads to increased vasoconstriction [5].

Group 2 pulmonary hypertension is secondary to left heart disease. Impaired cardiac
function causes increased pressure in the pulmonary circulation due to increased left

Potential Group 2-3 treatments

Treatment of patients with group 2 and group 3 PH has traditionally focused on
treating the underlying cause of PH. However, there is evidence that suggests that
these patients may benefit from treatments traditionally used for group 1 PAH.
Exercise tolerance is associated with improved quality of life as well as decreased
mortality in heart failure. Patients with heart-failure-with-reduced-ejection-fraction
(HFrEF) and combined postcapillary and precapillary pulmonary hypertension
treated with sildenafil showed improvements in exercise capacity as measured by
six-minute-walk-test (6MWT), peak VO2, and ventilatory efficiency as well as
significant improvements in new-york-heart-association (NYHA) functional class
[15, 21, 26]. Findings from echocardiogram and cardiac catheterization also
reflected improvements in hemodynamic parameters and right ventricular function
suggesting improvements in pulmonary vasculopathy [15, 21]. In addition to
objective measures, self reported quality of life questionnaires were also higher in
HFrEF patients treated with sildenafil compared to those who were not further
supporting the clinical applicability of sildenafil in this subset of patients. In
addition, sildenafil combined with beraprost sodium also led to significantly lower
pulmonary arterial hypertension associated biochemical indicators, mean
pulmonary arterial pressures, left-ventricular-ejection-fraction (LVEF),
stroke-volume (SV), and cardiac-output (CO). This suggests that combination
therapy with sildenafil and beraprost sodium may be more effective than sildenafil

alone at improving pulmonary arterial hypertension and improving left heart failure
[18].

Furthermore, fewer hospitalizations and deaths have been observed with HFrEF

Conclusion

Pulmonary hypertension can be debilitating and deadly for those affected by it. Only
WHO group 1 PAH has proven and widely accepted medical therapies that target
pulmonary hypertension. While treatment for WHO group 2 and group 3 PH has
traditionally focused on treating the underlying cause, PH targeted therapies may offer
potential treatment options that may benefit these patients. There is a growing body of
evidence that suggests that PAH specific treatments may improve the quality of life
and clinical outcome of patients with WHO group 2 pulmonary hypertension. The
evidence for WHO group 3 pulmonary hypertension is less conclusive, however
studies have shown that certain PAH specific treatments may have a beneficial effect
on certain subgroups within this patient population. The research into this topic is still
limited and more research is needed to understand the clinical utility of these
therapies for patients with WHO group 2 or 3 PH.
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(RAAS) activation [9]. Similarly group 3 PH treatment targets the underlying lung
disease with anti-inflammatory therapies, bronchodilators, supplemental oxygen and
CPAP [9].

iImprove exercise capacity, but it did have a significant effect on WHO class and
pulmonary vascular resistance [29].
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