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Rationale: Mechanical ventilation is an essential, life savings therapy for patients with critical illness and respiratory failure. Studies
have estimated that more than 800,000 patients receive mechanical ventilation in the United States each year. These patients are
at high risk for complications and poor outcomes, including death. These complications can lead to longer duration of mechanical
ventilation, longer stays in the ICU, increased health care costs, and increased risk of disability and death.

Background
An endotracheal tube (ETT) is generally required for the management of critically ill,
mechanically ventilated patients in the Intensive Care Unit. Standard of care suctioning with
the use of suction catheters maintains the patency of the ETT. The effectiveness of ETT
suctioning alone to maintain airway patency is questionable and ETT suctioning may also
be associated with short-term physiological complications, such as lung de-recruitment and
resultant hypoxemia in patients with lung injury.1 Biofilm and mucus accumulate on the inner
lumen of the ETT resulting in intra-luminal volume loss with increasing time of intubation
and mechanical ventilation. Standard ETT suctioning and humidification do not prevent this build-up of mucus or biofilm.2-5 ETT
intra-luminal volume loss due to mucus and biofilm is associated with longer times on mechanical ventilation and increased rate of
ventilator-associated pneumonia.5

study device
The endOclear® Restore™ device is designed to clear the ETT of mucus and debris and to restore the luminal patency. The endOclear®
Restore™ device can be used in a daily protocol to prevent the build-up of mucus and biofilm or PRN based on clinical indications.
Several case studies at Massachusetts General Hospital demonstrates the device is safe; easy to use during an emergent-airway
situation; and rapidly removes secretions when there is ETT is obstructed by RN and RT personnel.7 The new endOclear® Liberator™
hybrid closed suction is a sterile in-line, 72-hour multiple use, combination wiper, and suction catheter in a closed system.

primary objective
The primary objective of this study was to compare the efficacy of removing adherent endotracheal tube secretions employing the
closed, multi-use, inline endOclear® Liberator™ device every six hours with the efficacy of removing adherent endotracheal tube
secretions with the standard of care daily, single use endOclear® Restore™ device prior to daily weaning trials.

study design/study endpoints
This study is an IRB approved, continuous outcome equivalence, prospective, randomized, controlled,
single centered study to evaluate the efficacy of the endOclear® Liberator™ inline multiuse system (test treatment) compared to that of the original endOclear® Restore™ device
(control treatment) in decreasing airway resistance. Patients that met eligibility criteria were
enrolled in a 1:1 randomized ratio to receive either the test treatment (endOclear® Liberator™)
cleaning device, four times per day or the control treatment.

RESULTS

Mean Airway Resistance (cm H20/L/sec)

A randomized controlled study of the endOclear® Liberator™ Closed Suction catheter demonstrated a reduction in airway resistance
at all cleanings. The study group consisted of 57 subjects whose ET tube was cleaned four times per day at scheduled times and
PRN as clinically indicated with the endOclear® Liberator™ device, resulting in 183 observations. The control group consisted
of 57 subjects who received the standard of care using the endOclear® Restore™ device daily and PRN as clinically indicated,
resulting in 172 observations. The ΔRaw at 0600 with the endOclear® Liberator™ (study group) was 2.65 cmH2O/L/sec and
3.40 cmH2O/L/sec. for the endOclear® Restore™ device (control group).
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The table to the right demonstrates mean outcome compared between two
randomized groups. There was no significant difference between the two devices
in the ability to decrease resistance in endotracheal tube cleaning treatment (p<0.01).

Conclusion
The endOclear® Liberator™ and the original endOclear® Restore are effective
devices for removing adherent secretions from the ET, resulting in lower
ETT resistance and therefore decreased work of breathing for patients after
treatment with either device. The benefits of the endOclear® Liberator™ over
the ECD is it can be used several times per day up to 72 hours, it is a modular
device that can be used with other attachments that can be changed without
losing pressures or lung volumes, and it is less costly.
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