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Introduction
Pulmonary Hypertension (PH) is a progressive and debilitating 
condition characterized by elevated blood pressure in the 
pulmonary arteries, leading to increased workload on the 
right side of the heart and eventual right heart failure. 
Understanding the hemodynamic changes associated with 
PH and implementing appropriate treatment strategies are 
essential for improving patient outcomes and quality of life 
[1].

In pulmonary hypertension, the normal hemodynamic 
balance within the pulmonary circulation is disrupted, 
resulting in increased Pulmonary Vascular Resistance (PVR) 
and elevated Mean Pulmonary Arterial Pressure (mPAP). 
These hemodynamic changes can be attributed to various 
pathological mechanisms, including vasoconstriction, vascular 
remodeling, inflammation, and thrombosis. Abnormal 
constriction of pulmonary arterioles contributes to increased 
vascular resistance, impairing blood flow through the 
pulmonary circulation. Dysregulation of vasoactive mediators 
such as endothelin-1 and prostacyclin plays a crucial role in 
promoting vasoconstriction in PH [2,3].

Chronic injury to the pulmonary vascular endothelium leads to 
remodeling of the pulmonary arteries, characterized by intimal 
thickening, medial hypertrophy, and adventitial fibrosis. 
This structural remodeling contributes to reduced vessel 
compliance and further elevation of pulmonary pressures. 
Inflammatory processes within the pulmonary vasculature 
contribute to endothelial dysfunction and vascular remodeling 
in PH. Immune cells, cytokines, and growth factors play key 
roles in promoting inflammation and exacerbating pulmonary 
vascular pathology [4].

The formation of thrombi within the pulmonary vasculature 
can obstruct blood flow and increase pulmonary vascular 
resistance. Thrombotic events may occur as a result of 
endothelial injury, vascular inflammation, or underlying 
hypercoagulable conditions. The management of pulmonary 
hypertension aims to improve symptoms, slow disease 
progression, and enhance quality of life. Treatment strategies 
for PH are tailored based on the underlying etiology, severity 
of symptoms, and hemodynamic profile of the patient. Several 
classes of medications targeting different pathways involved in 
pulmonary vascular pathology are available for the treatment 
of PH [5,6].

In patients with Idiopathic Pulmonary Arterial Hypertension 
(IPAH) or Heritable Pah (HPAH) who demonstrate a positive 
response to acute vasodilator testing, calcium channel blockers 
(e.g., nifedipine, diltiazem) may be used to reduce pulmonary 
vascular resistance and improve hemodynamics. ERAs 
such as bosentan, ambrisentan, and macitentan inhibit the 
vasoconstrictive effects of endothelin-1, thereby promoting 
vasodilation and attenuating pulmonary vascular remodeling. 
ERAs are indicated for the treatment of PAH and may be used 
as monotherapy or in combination with other PH-specific 
therapies [7,8].

PDE-5Is such as sildenafil and tadalafil enhance the effects 
of Nitric Oxide (NO) by inhibiting the breakdown of cyclic 
Guanosine Monophosphate (cGMP), leading to pulmonary 
vasodilation and improved exercise capacity in patients with 
PAH. Prostacyclin analogs such as epoprostenol, treprostinil, 
and iloprost mimic the vasodilatory and anti-proliferative 
effects of prostacyclin, a potent endogenous vasodilator. 
These agents are administered via continuous intravenous, 
subcutaneous, or inhaled routes and are reserved for patients with 
more severe forms of PAH. sGC stimulators such as riociguat 
activate the NO-sGC-cGMP signaling pathway, resulting in 
vasodilation and inhibition of vascular remodeling. Riociguat 
is approved for the treatment of PAH as well as Chronic 
Thromboembolic Pulmonary Hypertension (CTEPH) [9,10].

Conclusion
Pulmonary hypertension is a complex and progressive disease 
characterized by hemodynamic abnormalities that lead to 
increased pulmonary vascular resistance and right heart 
dysfunction. Understanding the underlying pathophysiology 
of PH and implementing appropriate treatment strategies are 
essential for improving patient outcomes and quality of life. 
While current therapies can help alleviate symptoms and slow 
disease progression, ongoing research is needed to identify 
novel therapeutic targets and optimize treatment approaches 
for this challenging condition.
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