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Asthma, osa, ph: Interconnected inflammatory comorbidities.
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Introduction
Pulmonary Hypertension (PH) represents a significant and often un-
derrecognized comorbidity in severe asthma. Research indicates
PH impacts a substantial portion of these patients, especially those
presenting with pronounced eosinophilic inflammation and a higher
burden of asthma symptoms. The presence of PH significantly in-
creases morbidity and mortality in this subgroup, highlighting an
urgent need for early screening and targeted management strategies
to improve patient outcomes [1].

A mechanistic link connects chronic airway inflammation, a hall-
mark of asthma, to potential effects on pulmonary vasculature, lead-
ing to vascular remodeling and PH. Severe asthma, particularly
with persistent inflammation, can instigate pulmonary circulatory
changes independently of hypoxia, underscoring the interconnect-
edness of airway and vascular pathologies [6]. Comprehensive re-
views detail the critical role inflammatory signaling pathways play
in PH pathogenesis and progression. Here, immune cells and their
mediators contribute to vascular remodeling, endothelial dysfunc-
tion, and elevated pulmonary arterial pressure, suggesting inflam-
mation as a pivotal therapeutic target [4]. In line with this, studies
on Pulmonary Arterial Hypertension (PAH) focus on inflammatory
and oxidative stress biomarkers. These molecular markers reflect
disease activity, prognosis, and treatment response, reinforcing in-
flammation’s central role in PAH pathogenesis for diagnostic and
therapeutic targeting [9].

The intricate relationship between sleep-disordered breathing
(SDB), specifically Obstructive Sleep Apnea (OSA), and PH is
complex. Pathophysiological mechanisms, including intermittent
hypoxia, hypercapnia, and systemic inflammation, link SDB di-
rectly to PH development and progression. Recognizing and treat-
ing SDB in PH patients is paramount [2]. OSA also detrimentally
affects asthma control and heightens airway inflammation. Patients
with comorbid OSA and asthma typically experience worse asthma
symptoms, reduced lung function, and higher inflammatory mark-
ers. This indicates that effectively managing OSA is crucial for op-
timizing asthma treatment outcomes [3]. Understanding the patho-
physiological connections between asthma andOSA is vital, involv-
ing shared risk factors, common inflammatory pathways, and the
direct impact of nocturnal OSA events on asthma severity. This

highlights how treating one condition can significantly improve out-
comes for the other, underscoring the need for integrated care ap-
proaches [10].

The co-occurrence of OSA and PH in asthmatic patients has been in-
vestigated, revealing a significant association between OSA sever-
ity and PH presence. This suggests OSA may exacerbate or con-
tribute to PH development in individuals with asthma, warranting
careful screening and management of both conditions [5]. Further
understanding these interactions, research examined OSA’s impact
on eosinophilic airway inflammation in asthma. Findings showed
OSA significantly exacerbates eosinophilic inflammation in asth-
matic patients, potentially contributing to poorer asthma control and
increased disease severity. This insight suggests that treating OSA
could yield substantial benefits in managing asthma’s inflammatory
phenotype [7]. Ultimately, a growing body of work discusses the
significant overlap and complex interactions among asthma, OSA,
and PH. These conditions mutually influence each other’s sever-
ity and progression through shared pathophysiological mechanisms
like inflammation and intermittent hypoxia, making a holistic ap-
proach to diagnosis and ongoing management essential [8].

Conclusion
Pulmonary Hypertension (PH) is a notable comorbidity in severe
asthma, impacting a significant portion of patients, especially those
with eosinophilic inflammation and higher symptom burdens. This
condition contributes to increased morbidity and mortality, sug-
gesting a strong need for early screening and targeted management
strategies. The complex relationship between sleep-disordered
breathing (SDB), particularly Obstructive Sleep Apnea (OSA), and
PH involves pathophysiological mechanisms like intermittent hy-
poxia, hypercapnia, and systemic inflammation. These factors link
SDB to the development and progression of PH, underscoring the
importance of recognizing and treating SDB in PH patients. OSA
has a negative impact on asthma control, exacerbating airway in-
flammation. Patients suffering from both OSA and asthma often
experience worse asthma symptoms, reduced lung function, and
higher inflammatory markers. This highlights the crucial role of
managing OSA for better asthma treatment outcomes. Inflamma-
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tory signaling pathways play a critical role in the pathogenesis and
progression of various forms of PH. Immune cells and their media-
tors contribute to vascular remodeling, endothelial dysfunction, and
elevated pulmonary arterial pressure, positioning inflammation as a
potential therapeutic target. Research indicates a significant associ-
ation between OSA severity and the presence of PH in asthmatic pa-
tients. This suggests OSA might worsen or contribute to PH devel-
opment in individuals with asthma, emphasizing careful screening
and management of both conditions. Chronic airway inflammation
in asthma can lead to pulmonary vascular remodeling and poten-
tially PH, even independently of hypoxia. This reveals the deep in-
terconnectedness of airway and vascular pathologies. OSA specif-
ically exacerbates eosinophilic inflammation in asthmatic patients,
leading to poorer asthma control. Treating OSA could therefore
help manage the inflammatory phenotype of asthma. There’s a sig-
nificant overlap and complex interaction between asthma, OSA, and
PH. These conditions influence each other’s severity and progres-
sion through shared mechanisms like inflammation and intermittent
hypoxia, demanding a holistic approach to diagnosis and manage-
ment. Inflammatory and oxidative stress biomarkers are important
in Pulmonary Arterial Hypertension (PAH), reflecting disease ac-
tivity, prognosis, and therapeutic response. This reinforces inflam-
mation’s central role in PAH pathogenesis. The pathophysiological
connections between asthma and OSA involve shared risk factors
and common inflammatory pathways. Nocturnal events in OSA can
impact asthma severity, highlighting how treating one condition can
improve outcomes for the other, emphasizing the need for integrated
care.
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