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The Role of Biphasic Cuirass Ventilation (BCV) in the Management of Bronchiectasis
Abstract

Bronchiectasis is a progressive, resource-intensive pulmonary disease characterized by
impaired mucociliary clearance, chronic infection, neutrophilic inflammation, and
recurrent exacerbations that drive morbidity, mortality, and healthcare utilization. Despite
established management strategies—including airway clearance techniques (ACTs),
mucolytics, antibiotics, and noninvasive ventilation—many patients remain refractory to
treatment, progressing through a cycle of mucus retention, infection, and structural lung
damage.

This persistent “vicious vortex” reflects both pathophysiologic and therapeutic gaps,
including inadequate distal airway ventilation, limited penetration of inhaled therapies,
treatment burden-driven nonadherence, and increasing antimicrobial resistance. As a
result, clinicians are frequently managing exacerbations reactively rather than modifying
disease trajectory.

Biphasic Cuirass Ventilation (BCV) introduces a negative-pressure, chest wall-driven
modality that supports lung expansion, enhances ventilation distribution, and facilitates
secretion mobilization without increasing intrathoracic pressure. Evidence demonstrates
that BCV provides secretion clearance outcomes comparable to conventional respiratory
physiotherapy while offering advantages in tolerability, independence, and resource
utilization.

By addressing ventilation inhomogeneity and improving access to diseased lung regions,
BCV may enhance the effectiveness of existing therapies and target key drivers of disease
progression. These characteristics position BCV as a clinically relevant adjunct across the
bronchiectasis care continuum.

Key Question

What role should Biphasic Cuirass Ventilation play in the routine management of
bronchiectasis to improve clinical outcomes, mitigate disease progression, and
optimize healthcare resource utilization?



Unmet Needs and Clinical Friction in Bronchiectasis Care

For pulmonologists managing moderate-to-severe bronchiectasis, persistent disease
despite adherence to guideline-based therapy represents a significant and well-recognized
challenge. This clinical frustration is rooted not in a lack of interventions, but in limitations
of current strategies to fully address the underlying disease mechanisms and care
delivery realities.

1. Pathophysiologic Gaps: Treating Consequence vs. Cause

Bronchiectasis progression is driven by a self-reinforcing cycle of mucus retention,
infection, and inflammation. While antibiotics address bacterial burden, they do not
directly modify the underlying neutrophilic inflammatory environment that contributes to
airway destruction. At the same time, structural airway changes impair airflow and
mucociliary clearance, particularly in small and medium airways, where conventional
therapies have limited reach.

Positive pressure ventilation and aerosolized therapies preferentially distribute to more
patent lung regions, leaving obstructed segments under-ventilated and undertreated. This
contributes to persistent infection, impaired drug delivery, and ongoing tissue damage.

2. The Exacerbation Cycle and Antimicrobial Burden

Exacerbation frequency remains the strongest predictor of disease progression. Patients
with frequent exacerbations often develop colonization with difficult-to-treat organisms
such as Pseudomonas aeruginosa or nontuberculous mycobacteria. Repeated antibiotic
exposure increases the risk of multidrug resistance, creating a therapeutic cycle in which
each intervention may diminish future treatment effectiveness.

3. Treatment Burden and Adherence Limitations

Effective bronchiectasis management frequently requires time-intensive, multi-modality
regimens, including airway clearance, nebulized therapies, and pharmacologic
treatments. Daily therapy can exceed 60-90 minutes, creating substantial barriers to
adherence.

Even when patients are motivated, technique variability and fatigue may reduce
effectiveness over time. Clinicians have limited visibility into home execution of these
therapies, contributing to variability in outcomes and unexpected exacerbations.



4. Diagnostic and Predictive Limitations

Bronchiectasis remains underdiagnosed and frequently identified late in the disease
course. Additionally, there are no widely adopted objective biomarkers to reliably predict
exacerbations. Clinical management is therefore largely reactive, based on symptom
escalation rather than early intervention.

5. Healthcare System and Economic Pressures

Patients with advanced bronchiectasis are high utilizers of healthcare resources, requiring
frequent visits, imaging, cultures, and hospital-based care. This creates a mismatch
between the intensity of care required and the resources available, particularly in
outpatient settings. When standard therapies fail, options become limited, often escalating
to high-risk or high-cost interventions.

BCV as a Mechanistically Distinct Adjunct

Biphasic Cuirass Ventilation introduces a noninvasive, negative-pressure approach that
addresses several of these gaps through its effect on underlying physiology.

Unlike positive pressure systems, BCV supports ventilation by augmenting diaphragmatic
excursion and chest wall movement, promoting airflow into less ventilated lung regions.
This mechanism may improve ventilation distribution and facilitate access to distal airways
that are otherwise difficult to recruit.

In addition, BCV incorporates oscillatory and assisted cough dynamics that support
secretion mobilization and clearance in a non-fatiguing way for the patient and the
bedside care provider, contributing to airway hygiene without reliance on intensive manual
physiotherapy.

This combination of effects—ventilation support, recruitment, and secretion clearance—
aligns with key physiologic deficits observed in bronchiectasis.

Clinical and Economic Implications
1. Resource Utilization and Care Delivery

BCV has demonstrated secretion clearance comparable to conventional physiotherapy,
with the added advantage of reduced dependence on continuous therapist
involvement. This enables broader adoption of home-based care models and may create
improvement in achieving the goals of chronic disease management.



2. Impact on Exacerbation Drivers

By improving mucus clearance and ventilation distribution, BCV may help address
upstream contributors to exacerbations. While outcomes will vary by patient, this
approach is aligned with strategies aimed at reducing:

¢ Exacerbation frequency
e Antibiotic utilization
e Acute care encounters
3. Optimization of Adjunct Therapies

Improved lung recruitment may enhance distribution of inhaled medications, including
antibiotics and mucolytics, potentially increasing their effectiveness without requiring
changes in pharmacologic regimen.

4. Long-Term Considerations

Targeting the exacerbation cycle and improving day-to-day airway clearance may
contribute to slowing functional decline, with potential downstream implications for
healthcare utilization and overall disease burden.

Implications for Pulmonology Practice

BCV provides clinicians with a complementary modality that expands therapeutic options
beyond traditional approaches.

¢ Mechanistic breadth: Simultaneously addresses ventilation distribution, lung
recruitment, secretion mobilization and expectoration.

o Patient tolerability: Avoids mask-based interfaces, with reported high comfort
levels

o Continuity of care: Facilitates extension of therapy into the home environment

o Practice efficiency: Reduces reliance on, in-clinic therapist or physically able care
giver dependent interventions

These attributes support integration into care pathways for patients who remain
symptomatic or high-risk despite optimized standard therapy.



Patient-Centered Outcomes
From a patient perspective, BCV aligns with several key priorities:

e Secretion clearance: Comparable to conventional physiotherapy, supporting
airway hygiene

e« Breathing mechanics: Promotes more physiologic, diaphragm-driven respiration
¢ Energy expenditure: May reduce work of breathing and associated fatigue

¢ Symptom burden: Improvements in respiratory symptoms have been observed in
clinical assessments

¢ Independence: Enables self-directed therapy, reducing dependence on caregivers
and facilities

Conclusion

Biphasic Cuirass Ventilation should be considered a clinically meaningful adjunct in
the management of bronchiectasis, particularly in patients who remain symptomatic
or experience recurrent exacerbations despite standard care.

Its value lies in its ability to address key physiologic limitations inherent to the disease—
namely ventilation inhomogeneity, distal airway obstruction, and impaired secretion
clearance—while also mitigating practical barriers related to treatment burden and
resource utilization.

By improving ventilation distribution and supporting airway clearance, BCV has the
potential to enhance the effectiveness of existing therapies and contribute to disruption of
the exacerbation-driven cycle that underlies disease progression.

In clinical practice, BCV may be appropriately considered:

¢ |n patients with persistent mucus burden or inadequate response to airway
clearance strategies

¢ |Inthose with recurrent exacerbations or increasing healthcare utilization
¢ Aspartofahome-based, scalable approach to long-term disease management

Taken together, the physiologic rationale and available evidence support the
integration of BCV as a complementary component of modern bronchiectasis care,
with the goal of improving patient outcomes while optimizing care delivery. For the
pulmonologist managing the frequently exacerbating bronchiectasis patient, where
standard therapies are no longer sufficient, BCV offers a practical, physiology-aligned
opportunity to move beyond reactive care—providing a rational next step that targets
the underlying drivers of disease progression and may support improved stability,
reduced treatment burden, and more effective long-term management.



