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Biphasic cuirass ventilation in the escalation of non-invasive ventilation
in COVID-19: case report and review
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devices to deliver negative noninvasive ventilation as biphasic
Abstract cuirass ventilation (BCV) have been introduced. BCV device
assist in spontaneous breathing and support ventilation. We
describe a case of the combination of BCV with high-flow nasal
oxygenation (HFNO) in the treatment of a COVID-19 pneumonia
patient that required prolonged NIV leading to face mask intoler-
ance, ventilator dependency secondary to residual lung fibrosis

Ventilatory alternatives to prolong noninvasive ventilation in
COVID-19 patients are attractive and poorly understood. New
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Case Report

A 58-year-old woman, without major medical history and who
was active and independent, presented to the Emergency
Department with bilateral alveolar infiltrates on chest X-ray and
was positive for COVID-19. She had tachypnea (35 rpm), tachy-
cardia (120 bpm), arterial blood pressure of 120/80 mmHg, fever
of 38°C; and leukocytosis. She was admitted to the ICU and NIV
was started with BIPAP mode (Philips Respironics V60) and full-
face mask: IPAP 18 cmH20; EPAP 8 cmH20; FiO2 0,8; ramp:
0.05 sec. During the first week of the ICU stay, the patient present-
ed a slow improvement of bilateral pulmonary infiltrates that per-
mitted the de-escalation of pressure values and inspiratory fraction
of oxygen, finally allowing de-escalation to HFNO. However, in
the second week the patient began to develop a progressive picture
of hypercapnia and sustained tachypnea, which prevented the de-
escalation to HFNO and required prolonged NIV for 30 days.
During this time, residual lung fibrosis was noted. She also devel-
oped a urinary tract infection due to Escherichia coli, that also con-
tributed to prolonging her length of the ICU stay.

Due to the patient developing a late intolerance to adaptation
with facial interface and the persistence of muscle weakness, treat-

Figure 1. Patient under combination of high-flow nasal oxygena-
tion and biphasic cuirass ventilation.
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ment with BCV (Hayeck device) was introduced. This technology
was applied as complementary therapy during periods of discon-
nection from NIV and this combination therapy lasted for a 30-day
period. It was applied following this protocol: disconnection of the
NIV for periods of 30 min with the addition of HFNO (Figure 1)
in the initial stages to maintain a target saturation of oxygen <92%.
Use of NIV through a nasal interface during the night period.
During NIV de-escalation periods, treatment with pulmonary reha-
bilitation were applied by bedside staff.

Discussion

There is controversy about the prolonged use of NIV in criti-
cally ventilator dependent patients because it has been associated
with a significant risk of NIV failure. These patients end up devel-
oping mask intolerance and an increase in mortality. However, pro-
longed endotracheal intubation in COVID-19 patients has been
shown to have worst outcome.

In daily ICU practice, this represents a complex and unresolved
problem that require the development of alternatives to NIV and pre-
vent the use of de-escalation protocols that resort to NIV, thus free-
ing the patient from NIV with a conventional mask. HFNO is a use-
ful alternative tool in the de-escalation phase in patients with low or
middle muscular weakness, who are not hypercapnic and have not
developed the physiology effects of respiratory muscular weakness
and other ventilatory effects of prolonged NIV.

In this sense, there is no previous report in COVID-19 patients
admitted to the ICU of the combination use of HFNO and BCV
and we believe that this combination represents a new non-inva-
sive ventilatory strategy which allows de-escalation and avoid
endotracheal intubation in ventilation depend on COVID-19
patients.

Conclusions

Biphasic cuirass ventilation provides an efficient method of
non-invasive alternative approach in de-escalation of therapy and
weaning of prolonged noninvasive ventilation therapy. Further
large clinical trials are needed to confirm this observation.
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