The use of High-Frequency Percussive Therapy with Highly Infectious Patients
by David M. Lockwood RRT
Pandemics are not new in the U.S. or the world. In modern times there was the Swine Flu in 1976. Then
there was Severe Acute Respiratory Syndrome (SARS) in the early 2000s followed by H1N1 in 2009,
Middle Eastern Respiratory Syndrome in 2012 (MERS), and before all of that was the Spanish flu of 1918.
In addition to pandemics, there have been local epidemics such as was seen in Florida in the early 1980s
with Tuberculosis.
Severe acute respiratory syndrome, SARS-CoV-2, is the strain of coronavirus that is the causative factor
for COVID-19. When it was first detected in the outbreak in Wuhan, China, in late 2019, overwhelming
pneumonia was a major complication, and ventilation was quickly instituted in the patients with mixed
results. In the early days, mortality rates of ventilator patients were greater than 80%. Being placed on a
ventilator was seen as an indication that a patient was most likely going to die from COVID-19. Because
COVID-19 came on so quickly and was multifocal in symptoms along with wide variation in presentation
among victims, doctors were sometimes at a loss as to why a ventilator strategy worked on one patient
but then would not work on another patient with the same apparent scenario. As a result, ventilatorinduced lung injury has been common in many of these patients, along with severe proliferative
pneumonia.1 Excessive secretions and, especially, lung fluid, was a hallmark of many of these
pneumonias.2
It has been well documented that high-frequency percussive ventilation (HFPV) or intrapulmonary
percussive ventilation (IPV) is highly effective at mobilizing secretions and enhancing and stabilizing the
functional residual capacity (FRC) of the lung. 3 4 5 With both these Percussive ventilation modalities, the
breathing circuit system called the "Phasitron®" is configured to use a unique sliding venturi mechanism
to protect the lung from overpressure and automatically adjust to the resistance and compliance of the
lung. The Phasitron® does this by creating a high-rate pulsatile counter-current flow. The high rate works
to recruit alveoli, improving the FRC, and the counter-current flow also breaks up thickened secretions
and moves them towards the upper airways for easier evacuation. There is an ever-growing body of
clinicians that have become quite adept at using and managing HFPV as a "rescue" mode when the
respiratory failure has been refractory to conventional modes, and there are many studies that bear this
out. 6 7 8 Although there have not been any studies analyzing HFPV as a frontline mode, there has been
some anecdotal reporting of it with good results.
While some clinicians have had concerns about using IPV® therapy or the VDR® ventilator with COVID-19
patients, many did use both with good success during the 2009 H1N1 flu pandemic. Like COVID-19,
H1N1 was thought to be transmittable via saliva or airborne droplet suspension.
How can I use IPV® or VDR® with COVID-19 patients?
The addition of a high-efficiency hydrophobic filter to the exhalation port on the IPV® Phasitron®, plus
adhering to your hospital's standard for patients with airborne diseases as well as CDC guidelines,9 will
ensure effective treatment for the patient and a safe environment for the clinician.
With the VDR® ventilator, you would use two filters placed on both the entrainment side and on the
exhalation side, depending on your circuit configuration. (See advisory note #2020-04, Mar 10, 2020,
attached below.)
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The other concern by some clinicians is the potential for aerosolized particles if having a cuff leak.
Because the Phasitron® and VDR® are so effective at creating a pulsatile counter-current flow, they are
highly effective at mobilizing secretions. Some early adopters of the technology would create a minor
leak that was detectable by stethoscope to allow more secretions to pass by the cuff and be deposited
in the back of the oropharynx to be suctioned. This is not necessarily done by all users of the VDR® and
seems to be done mostly when the patient has thermal smoke/burn injury. However, the late David
Barillo, MD, noted trauma and burn surgeon, stated that in over 200 VDR® vent cases he managed, he
could count on one hand the number of times he had to have a cuff leak to deal with excessive
secretions or severe airway inflammation.
The other reason to occasionally utilize a cuff leak is to reduce PaCO2 by more rapidly reducing airway
CO2 via a larger exit point created by the leak.
Some facilities that have used the VDR® for COVID-19, and had routinely utilized a minor cuff leak with
non-COVID-19 patients, have reported that for COVID-19 patients, the cuff would be maintained
without a leak as they do with their conventional ventilators.
Those that have used the VDR® and/or IPV® have reported good results. One facility tried their first IPV®
case on a patient that was on a heated high-flow nasal cannula 40% FiO2 and 40 Lpm with an increasing
need for more oxygen. Q6 IPV® therapy was started using a face mask similar to one used for CPAP. After
slightly more than 24 hours, the patient was ultimately transitioned to a 4 Lpm nasal cannula.
In another such case in Israel, physicians were contemplating putting a COVID-19 patient, failing on
heated high-flow oxygen therapy, on ECMO. Before that, they decided to try IPV® treatments.
Ultimately, the patient was discharged home without needing ventilation or ECMO. See CXRs below.

Before IPV

After IPV
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Testimonials:
"Traditionally my facility used a minimal leak airway cuff technique for all patients during IPV ® or VDR®
treatments. When COVID-19 hit, we avoided IPV® and VDR® because of the potential for aerosolization
of the virus into the room. We felt our hands were tied behind our backs because IPV® is one of our
main tools to use for patients who are not improving with standard mechanical ventilation
management. We learned that many facilities do not use a cuff leak with the VDR ®, so we decided to try
therapy with no cuff leak and found some great success with several patients. This has changed our
practice with COVID-19 patients, and we have had some good outcomes with a few COVID-19 patients
and IPV®. – Adam Thompson, Respiratory Care Specialist, Santa Clara Valley Medical Center
"Preemptive protocol for high-risk symptomatic patients testing positive for COVID-19 would have
better outcomes with aggressive airway clearance, TRUE-IPV® therapy." – Edward J. Salazar, RRT, CPFT,
RPSGT
"At our hospital, we simply decided to keep the cuff inflated when using the VDR ® ventilator on COVID19 patients. It has made all the difference for some of our patients, and we have been able to manage
them quite well." – Staff at Sutter Medical Center, Sacramento
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ADVISORY NOTICE
#2020-04
Safe use of equipment with patients
with highly Infection Diseases.
March 10th, 2020

Dear Customer,
This Advisory Notice is to inform you of the recommended guidelines for safe use of Percussionaire® Corporation
ventilators on patients with highly infectious diseases.
Note: This is an overview of measures to ensure protection against internal contamination of the
Percussionaire® ventilators and the protection of patients and clinical staff.
We recommend implementing the following steps to avoid contamination:
• Follow the instructions for use of the ventilator and consider the WHO guidelines.
• Every Phasitron® breathing circuit uses a hydrophobic bacteria filter installed in the red monitoring line to
ensure non-contamination of ventilator internal components. The monitoring line is separate from the
ventilator gas path and any gas contained within the monitoring gas path does not cross contaminate with
the fresh patient gas.
• Protect the expiratory outlet with a bacterial filter. See guidelines on the following pages for recommendation
of filter placement specific to your hospitals circuit setup.
• For passive humidification, use HME/HMEF bacterial filter between patient port of the Phasitron® and the
patient connection. Be aware of changes in dead space and airway resistance.
• Expiratory side of Phasitron® circuit must be monitored for blockages or reduction in flow. Follow filter
manufactures guidelines for the frequency in between filter changes.
• Discontinue ventilation, by turning the ventilator off, prior to disconnecting the ventilator from the patient to
avoid mucus dispersion from the circuit
• Use single-use consumables, such as Phasitron® breathing circuits, airway adapters, expiratory valves, and
filters, to minimize the risk of cross contamination when the ventilator is cleaned and set up for a new patient.
• Disinfect the outer surfaces of the ventilators during ventilation or after treatment of a patient with a
registered hospital disinfectant. Consult infection control at your facility regarding the appropriate
disinfectant.
• For suctioning, use a closed in-line suction system only.
• Make sure that all clinical staff involved in the handling the ventilators are informed about the abovementioned measures.
Recommended Filter Expiratory Side Filtration:
• Hydrophobic bacterial filter with an efficiency of >99.999% with a 2cm H20 or less flow resistance at
60L/min, Connections 22mm ID / 22mm OD.
Recommended Patient Airway – Transport Only:
• HME/HMEF bacterial filter with an efficiency of >99.999% with a 2cm H20 or less flow resistance at
60L/min, Connections: Patient Side: 15mm ID / 22mm OD; Breathing circuit side: 22mm ID.
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Recommended placement of bacterial filters and HME/HMEF Filters:

A50094-D VDR® Phasitron® Breathing Circuit
Standard setup with heated wire humidification system.
Install Hydrophobic bacterial filter at the following locations:

1. Balancing valve tee on
the blue entrainment
side of Phasitron®

2. Into the Cross-tee
manifold assembly
which is the clear
expiratory side of the
Phasitron®.

Hydrophobic Bacterial Filter

PAC-ENG-FM-696 Rev 1
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VDR® Phasitron® Breathing Circuit
Customer configured setup with dual heated wire humidification system.

Install Hydrophobic bacterial filter at the following locations:

Hydrophobic Bacterial
Filter

1. Balancing valve tee on
the blue entrainment
side of Phasitron®
2. On the dry side of each
heater between the
green line and heater
pot, and the yellow line
and heater pot .
3. Between the 22mm
corrugated tubing and
the Cross-tee manifold
assembly.

VDR® Phasitron® Breathing Circuit
Customer configured setup with dual heated wire humidification system.
Install Hydrophobic bacterial filter at the following locations:
1. Balancing valve tee on the
blue entrainment side of
Phasitron®

Hydrophobic Bacterial
Filter

2. Into the Cross-tee
manifold assembly on the
clear expiratory side of
the Phasitron®.
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VDR® Phasitron® Turbo Hub Breathing Circuit
setup with dual heated wire humidification system.

Install Hydrophobic bacterial filter at the following locations:

1. Connect bacterial filters to the
in and out ports of the turbo
hub using a 6-inch segment of
22mm corrugated tubing as
indicated.

Hydrophobic Bacterial
Filter

A50605-D Transport Phasitron®
Install HME/HMEF bacterial filter at the following locations:

1. Connected on to patient port
between patient and
Phasitron®.

WARNING:
When adding a HME/HMEI filter to the
Phasitron®, a change in standard settings
may be observed on the digital display.
HME/HMEF bacterial filter

PAC-ENG-FM-696 Rev 1

AN2020-04

Page 4 of 5

Phasitron® 5

Install Hydrophobic bacterial filter at the following locations:

1. Connected at the end of
the included 6-inch
corrugated tube that is
attached to the expiratory
port of the Phasitron® 5.

WARNING:
When adding a Hydrophobic bacterial filter to
the expiratory port of the Phasitron®, a change
in expiratory effort may be observed.

Percussionaire® Corporation is happy to answer any of your questions.
Please contact customer service at 208-263-2549, Monday through Friday 7:00 a.m. to 3:30 p.m. Pacific
Time. You may also elect to send us an email at customerservice@percussionaire.com
Best Regards,
Percussionaire® Corporation
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