
 

 

WHITE PAPER: The Synergistic Power of HFO2 and BCV 

Bridging the Gap in Non-Invasive Support: Integrating High-Flow Oxygen with Biphasic 
Cuirass Ventilation for Better Results in Respiratory Care. 

The Key Question: Can the integration of extrathoracic ventilation with high-flow oxygen 
therapy prevent the "escalation of care" to intubation in chronic respiratory failure where 
HFO2 alone fails? 

 

1. The Clinical Conflict: Why HFO2 Reaches a Ceiling 

High-Flow Oxygen (HFO2) has revolutionized respiratory care by providing heated, 
humidified oxygen and a modest amount of positive end-expiratory pressure (PEEP). 
However, in patients with chronic obstructive or restrictive lung disease, HFO2 faces three 
critical "physiological ceilings": 

1. Zero Minute Ventilation Support: HFO2 does not actively assist with the work of 
breathing (WOB) or CO2 clearance. 

2. Limited Recruitment: The PEEP provided by HFO2 is often insufficient to maintain 
normal Functional Residual Capacity (FRC). 

3. The Exhaustion Factor: Patients on HFO2 still perform 100% of the muscular work. 
When they tire, HFO2 cannot prevent respiratory acidotic failure. 

 

2. The Solution: Biphasic Cuirass Ventilation (BCV) as the Synergistic "Force 
Multiplier" 

Biphasic Cuirass Ventilation (via the Hayek RTX) complements HFO2 by providing the 
mechanical power that oxygen therapy lacks. 

• Active CO2 Clearance: While HFO2 provides the oxygen supplementation, BCV can 
provide effective homogeneous recruitment and Minute Ventilation support in the 
biphasic mode. By actively assisting both inspiration and expiration and 
establishing a negative mean pressure gradient, the RTX flushes CO2 far more 
effectively than HFO2 alone. 

• External Recruitment (CNEP): BCV utilizes Continuous Negative Extrathoracic 
Pressure. This "stents" the airways open from the outside, homogenizing the lung, 
allowing the humidified oxygen from the HFO2 to reach the deep alveolar spaces 
that were previously collapsed. 



 

 

• Secretion Mobilization: HFO2 thins secretions via humidity; BCV breaks up, and 
mobilizes them to the large airways with high frequency oscillation then assists 
with expectoration via assisted cough. 

 

3. Administrative & Economic Considerations (Utilization Saving) 

• For pulmonary medicine practitioners, acute and long term care sites and coverage 
providers the combination of HFO2 + BCV represents a significant cost-avoidance 
strategy: 

Metric HFO2 Alone HFO2 + BCV (Synergy) 

Escalation 
Risk 

High (decreases, but still  
frequently leads to 
ICU/Intubation) 

Low (stabilizes patient in current setting) 

ICU Days 
Frequent "bounce-backs" and 
readmissions as not easily 
provided at home 

Reduced via superior home/floor 
stabilization. (BCV covered commercially 
for home use) 

Staffing 
Burden 

High (constant monitoring for 
failure) 

Predictable (scheduled 
clearance/treatment cycles) 

Patient 
Comfort 

High vs NIPPV (nasal cannula) 
Superior (nasal cannula with improved 
dyspnea attenuation) 

Utilization Impact: By preventing a single intubation and subsequent ICU stay, the cost 
requirement savings can be reduced by an average of $10,000 to $30,000 per episode. 

 

4. Chronic Lung Disease & Long-Term Care Applications 

In the long-term environment (LTAC/Skilled Nursing), this duo provides a "bridge to 
stability" for: 

• COPD/Hypercapnic Patients: HFO2 maintains oxygen saturation and airwhile BCV 
handles elevated CO2 loads without the "mask fatigue" of BiPAP. Mask typically 
doesn’t combine well with HFO2. 

• Secretion Proliferative Patients: Humidification prevents mucus plugging while 
BCV provides the mechanical cough and ventilatory volume. 



 

 

 

5. Conclusion: Answering the Key Question 

Can the integration of BCV with HFO2 prevent the escalation of care? 

Definitively, yes. Clinical data and physiological logic confirm that HFO2 is a "fuel" 
(oxygen) but BCV is the "engine" (ventilation). By combining the two, clinicians provide a 
complete respiratory solution that addresses oxygenation, ventilation, and secretion 
clearance simultaneously. This synergy allows patients who would otherwise fail on high-
flow therapy to remain stable, comfortably ventilated, and out of the intensive care unit. 

 


