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Introduction
Acute Respiratory Distress Syndrome (ARDS) remains a significant 

challenge in critical care medicine, characterized by widespread inflammation 
in the lungs leading to respiratory failure. Despite advances in medical 
technology and treatment modalities, the management of ARDS continues 
to pose considerable clinical dilemmas. However, emerging therapies such 
as mesh aerosolized plasminogen offer a promising avenue for improving 
outcomes in ARDS patients. Plasminogen, a naturally occurring enzyme 
precursor, plays a crucial role in fibrinolysis-the process of breaking down 
blood clots. In ARDS, excessive fibrin deposition within the pulmonary 
microvasculature contributes to impaired gas exchange and lung function. 
Mesh aerosolized plasminogen presents a targeted approach to address this 
pathology by delivering plasminogen directly to the affected lung tissue in a 
finely dispersed aerosol form [1].

The efficacy of mesh aerosolized plasminogen in ARDS treatment has 
been evaluated through preclinical studies and early-phase clinical trials. These 
investigations have yielded promising results, demonstrating its potential to 
mitigate pulmonary fibrin deposition, improve oxygenation and attenuate lung 
injury. Importantly, the localized delivery of plasminogen via aerosolization 
minimizes systemic exposure, thereby reducing the risk of adverse effects 
associated with systemic fibrinolysis. One of the primary advantages of 
mesh aerosolized plasminogen lies in its ability to target fibrin-rich lesions 
within the lungs while minimizing off-target effects. By leveraging advanced 
mesh delivery systems, plasminogen can be delivered precisely to the site of 
injury, promoting fibrinolysis without widespread activation of the coagulation 
cascade. This targeted approach not only enhances the therapeutic efficacy 
but also reduces the likelihood of bleeding complications—a significant 
concern in critically ill patients [2].

Description
Furthermore, the potential of mesh aerosolized plasminogen to improve 

patient outcomes extends beyond its fibrinolytic properties. Studies have 
suggested that plasminogen may exert anti-inflammatory effects within the 
lungs, modulating the immune response and dampening the cytokine storm 
associated with ARDS. By addressing both the thrombotic and inflammatory 
components of ARDS pathophysiology, plasminogen offers a multifaceted 
approach to ARDS management. Despite the promising preclinical and 
early clinical data, several challenges remain in the development and 
implementation of mesh aerosolized plasminogen as a standard therapy for 
ARDS. Large-scale randomized controlled trials are needed to definitively 
establish its safety, efficacy and long-term outcomes in diverse patient 
populations. Moreover, optimizing the delivery system to ensure consistent 

and reliable deposition of plasminogen within the lungs is paramount for its 
clinical success [3].

By targeting fibrin deposition and modulating inflammation within the 
lungs, plasminogen offers a multifaceted strategy for mitigating lung injury 
and improving patient outcomes. While further research is warranted to 
validate its efficacy and safety, mesh aerosolized plasminogen holds promise 
as a valuable addition to the armamentarium of therapies for ARDS. The 
mechanism of action of mesh aerosolized plasminogen centers around its 
ability to promote fibrinolysis within the pulmonary microenvironment. In 
ARDS, the dysregulated coagulation cascade leads to the formation of fibrin-
rich clots within the alveolar spaces and pulmonary vasculature, contributing 
to impaired gas exchange and progressive lung injury. Plasminogen, upon 
conversion to plasmin, degrades these fibrin clots, restoring pulmonary 
perfusion and alveolar integrity. By delivering plasminogen directly to the site 
of injury via aerosolization, mesh delivery systems ensure optimal distribution 
and penetration of the enzyme, maximizing its fibrinolytic activity while 
minimizing systemic exposure [4].

Ensuring the safety of mesh aerosolized plasminogen is paramount, 
particularly in critically ill patients with ARDS who may already be predisposed 
to bleeding complications. Early-phase clinical trials have reported a favorable 
safety profile, with no significant increase in bleeding events observed in 
patients receiving aerosolized plasminogen compared to standard care. 
However, ongoing surveillance is essential to monitor for potential adverse 
effects, including systemic bleeding, allergic reactions and bronchospasm. 
Additionally, strategies to mitigate the risk of bleeding, such as careful patient 
selection, dose optimization and monitoring of coagulation parameters, should 
be integrated into clinical protocols. Identifying the optimal patient population 
and timing of intervention are crucial considerations in the implementation of 
mesh aerosolized plasminogen therapy. ARDS is a heterogeneous syndrome 
with varying etiologies and clinical courses, necessitating personalized 
treatment strategies. Patients with evidence of fibrin-rich pulmonary 
lesions on imaging studies or those at high risk of progressive lung injury 
may derive the greatest benefit from plasminogen therapy. Moreover, early 
initiation of treatment before the development of irreversible lung damage 
may enhance efficacy and improve outcomes. Integrating biomarkers and 
imaging modalities into clinical algorithms for patient selection and monitoring 
response to therapy can further refine treatment strategies and maximize 
therapeutic efficacy [5].

Conclusion
As research in mesh aerosolized plasminogen therapy for ARDS 

progresses, several avenues warrant exploration to optimize its clinical 
utility and broaden its applicability. This includes investigating combination 
therapies that target complementary pathways involved in ARDS 
pathogenesis, such as anti-inflammatory agents or surfactant replacement 
therapy. Moreover, refining mesh delivery systems to enhance deposition 
efficiency and prolong therapeutic effect is essential for achieving consistent 
and reproducible outcomes. Collaborative efforts between clinicians, scientists 
and industry stakeholders are essential to advance the development of mesh 
aerosolized plasminogen as a standard-of-care therapy for ARDS. Mesh 
aerosolized plasminogen holds promise as a novel therapeutic approach 
for the management of ARDS, offering targeted fibrinolysis and modulation 
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of pulmonary inflammation. While preliminary data support its safety and 
efficacy, further research is needed to validate its clinical benefits in large-
scale randomized controlled trials. By addressing key challenges related 
to safety, patient selection and delivery optimization, mesh aerosolized 
plasminogen has the potential to revolutionize ARDS treatment and improve 
outcomes for critically ill patients.
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