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Osa, ph, asthma: Shared inflammatory mechanisms.
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Introduction

This systematic review and meta-analysis clearly links obstructive
sleep apnea (OSA), pulmonary hypertension (PH), and asthma. It
demonstrates that OSA is significantly associated with PH, espe-
cially in patients already diagnosed with asthma. This suggests
a potential common inflammatory pathway or an exacerbating ef-
fect of one condition on the others, emphasizing the need for com-
prehensive assessment in individuals presenting with co-occurring
sleep and respiratory issues [1].

This narrative review explores the intricate pathophysiological con-
nection between obstructive sleep apnea (OSA) and pulmonary hy-
pertension (PH). It details how intermittent hypoxia and sleep frag-
mentation inherent in OSA lead to systemic and pulmonary inflam-
mation, endothelial dysfunction, and vascular remodeling, thereby
initiating or progressing PH. Grasping these mechanisms is essen-
tial for developing effective, targeted therapeutic interventions [2].

This review sheds light on the mechanisms driving pulmonary hy-
pertension (PH) in severe asthma. It emphasizes how chronic air-
way inflammation, structural changes within the airways, persistent
hypoxia, and potential systemic factors collectively contribute to in-
creased pulmonary vascular resistance. Recognizing and managing
PH as a significant comorbidity in severe asthma is crucial for im-
proving patient outcomes [3].

This article reviews critical inflammatory biomarkers associated
with obstructive sleep apnea (OSA). It highlights how intermit-
tent hypoxia and fragmented sleep in OSA trigger a cascade of
systemic inflammation, impacting cardiovascular and metabolic
health. Identifying these biomarkers could help predict disease
severity and complications, including the risk of pulmonary hyper-
tension, and potentially guide personalized treatment strategies [4].

This article examines how obstructive sleep apnea (OSA) signif-
icantly influences the development and progression of pulmonary
hypertension (PH). It discusses mechanisms like intermittent hy-
poxia, sympathetic activation, and inflammatory responses that link
OSA to adverse pulmonary vascular remodeling and increased pul-
monary arterial pressure. The authors emphasize that early detec-
tion and effective management of OSA are crucial for improving

outcomes in patients with PH [5].

This review highlights how chronic airway inflammation, a defining
characteristic of severe asthma, directly contributes to pulmonary
vascular remodeling. It discusses the inflammatory mediators and
cellular processes that lead to structural changes in pulmonary ar-
teries, increasing vascular resistance and potentially predisposing
asthmatic patients to pulmonary hypertension. Understanding this
connection could open pathways for new therapeutic strategies tar-
geting inflammation in severe asthma [6].

This systematic review comprehensively examines the evidence for
systemic inflammation in obstructive sleep apnea (OSA). It outlines
how recurrent episodes of hypoxia and reoxygenation, coupled with
sleep fragmentation, activate inflammatory pathways, leading to el-
evated levels of cytokines and other inflammatory markers. The re-
view emphasizes that this chronic inflammatory state contributes to
various comorbidities associated with OSA, including cardiovas-
cular issues and potentially worsening respiratory conditions like
asthma [7].

This article discusses the concept of an ’asthma-pulmonary hyper-
tension overlap’ as a potentially distinct clinical entity. It explores
the shared inflammatory mechanisms, structural changes, and phys-
iological factors that connect these two conditions. Recognizing
this overlap is crucial for early diagnosis and appropriate manage-
ment, as the presence of pulmonary hypertension can significantly
worsen outcomes for asthmatic patients [8].

This meta-analysis evaluates the effectiveness of continuous pos-
itive airway pressure (CPAP) therapy in reducing pulmonary hy-
pertension (PH) in patients with obstructive sleep apnea (OSA). It
demonstrates that CPAP significantly lowers pulmonary artery pres-
sure, indicating that addressingOSA is a critical therapeutic strategy
for mitigating PH progression. This improvement likely stems from
the reduction of intermittent hypoxia and associated inflammatory
responses [9].

This review highlights the substantial interplay between various
chronic respiratory diseases, focusing particularly on obstructive
sleep apnea (OSA) as a significant comorbidity. It details how the
systemic inflammation and physiological disturbances caused by
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OSA can exacerbate conditions like asthma and contribute to the de-
velopment of pulmonary hypertension. The article underscores the
importance of a holistic approach to managing patients with mul-
tiple respiratory comorbidities to improve overall health outcomes
[10].

Conclusion
Recent research consistently highlights the significant interplay
between obstructive sleep apnea (OSA), pulmonary hypertension
(PH), and asthma, identifying shared inflammatory pathways and
exacerbating effects among these conditions. Studies demonstrate
a clear association between OSA and PH, particularly in asthmatic
patients, pointing towards a potential common inflammatory mech-
anism. This connection is rooted in the pathophysiological re-
sponses to OSA, where intermittent hypoxia and sleep fragmenta-
tion trigger systemic and pulmonary inflammation, endothelial dys-
function, and vascular remodeling, thereby initiating or progressing
PH. Chronic airway inflammation, a hallmark of severe asthma,
also directly contributes to PH by inducing structural changes in
pulmonary arteries and increasing vascular resistance. The persis-
tent hypoxia and systemic factors characteristic of severe asthma
further fuel this process. Moreover, OSA itself is known to in-
duce a cascade of systemic inflammation, with recurrent hypoxia
and reoxygenation leading to elevated cytokine levels and inflam-
matory markers. This chronic inflammatory state plays a crucial
role in various comorbidities, including the worsening of respira-
tory conditions like asthma and the development of PH. The con-
cept of an ’asthma-pulmonary hypertension overlap’ is emerging
as a distinct clinical entity, driven by shared inflammatory mech-
anisms and physiological factors. Recognizing and managing PH
as a comorbidity in severe asthma is crucial for improving patient
outcomes. Addressing OSA is likewise vital for mitigating PH pro-
gression; continuous positive airway pressure (CPAP) therapy, for
instance, has proven effective in significantly lowering pulmonary
artery pressure in OSA patients, primarily by reducing intermittent

hypoxia and associated inflammatory responses. Overall, the liter-
ature underscores the importance of a comprehensive, holistic ap-
proach to managing patients with co-occurring sleep and respira-
tory issues, acknowledging OSA as a significant comorbidity that
can exacerbate asthma and contribute to PH development.
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