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1.0. Objectives of the Circum Vent Protocol 

This protocol is meant to complement the National Interim Guidelines for Clinical Management 
of COVID-19, published by the Government of Nigeria. Respiratory failure is the major cause of 
morbidity and mortality with COVID-19 disease. Treatment of respiratory failure usually requires 
mechanical ventilation and, ultimately, intubation. Mechanical ventilators, and the skill to 
manage mechanically ventilated patients, are not readily available in all settings. So, the main 
objectives of the Circum Vent project are to: 

1. make ventilators available in resource-limited settings, along with a streamlined kit of 
equipment that expands patient treatment options while safeguarding healthcare 
providers from exposure to aerosolized virus;  

2. train COVID-19 healthcare providers to recognize early signs of hypoxemia (low levels of 
oxygen in the blood); 

3. initiate early non-invasive treatment for hypoxemia, without allowing carbon dioxide 
(CO2) buildup; and 

4. prevent (i.e. circumvent) the need for mechanical ventilation. 

a. See Appendix 1 for detailed description of hypoxemia 

b. See Appendix 2 for Terms and Definitions  

1.1 Early Helmet Ventilation 

1. An early helmet ventilation is presented as a tool to prevent clinical hypoxemia 
and reduce the need for intubation.  

2. In healthcare settings where resources are available, the typical protocol for use in 
respiratory assistance is as outlined below.  

3. The aim of using early helmet ventilation is to decrease the need for intubation. Thus, 
the name for the method: Circum Vent.  

 
 
2.0 Deploying helmet non-invasive positive-pressure ventilation (NPPV) 

● Noninvasive positive-pressure ventilation (NPPV) is a form of mechanical ventilatory 
support delivered to patients with acute respiratory failure through a noninvasive 
interface. In patients with a range of etiologies for acute respiratory failure, NPPV has 
the potential to reduce complications and improve outcomes compared to invasive 
ventilation.  

● A “helmet” is a relatively new tool in the Noninvasive Ventilation (NIV) category for 
conscious breathing patients. The helmet is a structure that encases a patient’s entire 
head, sealed by a gasket at the neck. Since the Covid 19 pandemic, such helmets are 
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now increasingly used because of experimental superiority to NPPV with a tight-fitting 
mask. Advantages include patient comfort, less technical requirements, and less risk of 
escape of exhaled virus. 
 

● Without adequate total flow of air/oxygen through the helmet, expired CO2 can build up. 
The commonly accepted MINIMUM flow rate for the Circum Vent system is 50 L/MIN. On 
most machines, this corresponds to a CPAP setting of 6-8. 

● It is important to maintain a consistent 50L/MIN flow rate. The CPAP machine will try to 
maintain the pressure setting selected.  

● For settings below 8, most CPAP machines may not produce 50 L/min flow. See section 
5.0, for detailed set up instructions. 

 
3.0 Components of the helmet system 

The components of the helmet NPPV system (i.e. what is  included in Circum Vent kit) are as 
follows (see also Patient Circuit Diagram): 

1. CPAP machine, 

2. Oxygen bleed valve to connect to a 0-15 L/min oxygen source. Several valves 
can be used in series to achieve up to 45 L/min total oxygen flow,  

3. Inspiratory and expiratory viral filters, 

4. Leak Port (inspiratory end, in most kits this will be an oxygen bleed valve) 

5. Leak Port or PEEP valve (expiratory end),  

6. Standard 22mm tubing and 20 mm connectors, 

7. Flow meter*, 

8. Oximeter*, and 

9. Disconnect alarm*. 

* not yet included in kits; pending acquisition and testing 

 

4.0. Non-invasive management of hypoxemia 
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4.1. Management of mild cases of hypoxemia 
 

 

● Mild cases of low blood oxygen level (hypoxemia) can be identified by:  

1. Measuring the oxygen level with a pulse oximetry (the ideal way) 

2. Counting the number of breath per minute (the respiratory rate) 

3. By the way the person looks or acts  

a. complains of shortness of breath  

b. has labored breathing (working hard to breath) – rapid noisy breaths, obvious 
movement of the chest wall and neck) or  

c. other signs of hypoxemia such as grey skin, decreased capillary filling, 
decreased breathing, decreased level of consciousness  

● When assessment of the parameter listed above is not possible, the ability to count verbally 
can help to establish immediate need for supplemental oxygen  

o The Roth Score often used in Telemedicine can be used to generate a metric that 
can be shown to be roughly equivalent to oximetry (Figure 1).  
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Figure 1 
 

● Normal Work of Breathing: the patient’s color and responsiveness seem normal 

o A normal or slightly increased respiratory rate (RR), a healthy skin color, no obvious 
shortness of breath or apparent increased work of breathing (rapid noisy breaths, 
obvious movement of the chest wall and neck), or no other signs of hypoxemia (grey 
skin, pale mucous membranes, decreased capillary filling, decreased breathing, 
decreased level of consciousness) indicates that no oxygen intervention is needed.  

▪ If oximeters are in short supply, do not tie up one monitoring this patient.  

o A slightly increased respiratory rate (RR), subtle changes in healthy skin color, mild 
shortness of breath or somewhat increased work of breathing (rapid noisy breaths, 
obvious movement of the chest wall and neck), or no other signs of hypoxemia (grey 
skin, pale mucous membranes, decreased capillary filling, decreased breathing, 
decreased level of consciousness) indicates that hypoxemia may be developing.  

▪ If an oximeter is available, check and institute intervention if indicated. 

o When full assessment is not possible, verbally counting can help establish the need 
for increased oxygen (Figure 1 above). 
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o Analysis of arterial blood, or measurement of expired air carbon dioxide levels should 
NOT generally be used for this group of patients.  

o Humidified oxygen via nasal cannula (NC) or mask at flow rates 1.5 to 4 L/sec may 
be used if available. 
 

 
4.2. Management of Moderate hypoxemia 

 

● In moderate hypoxemia (defined in the BOX), any of the following supplemental oxygen 
treatment can be used. 

1. Oxygen delivery by nasal cannular (NC) 1 –12 Liter Per Minute (LPM) + Surgical 
Mask or by venturi mask/non-rebreather (NRB)  

2. Helmet ventilation (Circum Vent) with 8-12 CPAP and oxygen at10-30 LPM (see 
operating table for specific CPAP unit) 

4.3. Management of severe hypoxemia 
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● In severe hypoxemia (defined in the BOX), any of the following supplemental oxygen 
treatment can be used. 

1. Use 6 – 12 LPM of oxygen delivered by NRB mask 

2. Helmet ventilation (Circum Vent) with 8-12 CPAP and 20-35 LPM oxygen 

*Note: we are presenting early helmet ventilation as a tool to prevent clinical hypoxemia 
and reduce the need for intubation. 

● In healthcare settings were resources are available, the typical protocol for use in 
respiratory assistance is as outlined below:  

https://www.aaem.org/resources/publications/podcasts/critical-care-in-emergency-medici
ne/episode-19 
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Figure 2. 
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4.4. Management of extremely severe hypoxemia 

 

● If the patient’s condition worsens to extremely severe hypoxemia (as defined in BOX above), 
continue helmet ventilation (Circum Vent) with 8-20 CPAP and 15-50 LPM oxygen or 
intubate and mechanically ventilate if this means of ventilation is available.  

 
 
 
 
5.0. Detailed Instructions for Assembly and Use  

1. Unpack the CPAP machine, and identify the basic controls  

2. Plug in the CPAP machine’s power cord to wall electricity (either 110 or 220 AC 
will work). 

3. To turn the ResMedS9 CPAP on, press the start/stop button. The screen will 
light up. Push the start/stop button a second time, the screen will show 
‘TREATMENT’, the airflow will start. The level of CPAP will be indicated. Press 
the start/stop button once again to stop flow. Press and hold to turn off. (For 
further instructions on changing CPAP, see (7) below.) 

4. Using the diagram in Appendix 3, and the preceding list, assemble the patient 
circuit. Starting from the CPAP, the components in your kit should include: 

Inspiratory branch: 

▪ Leak port (an oxygen port is used as the inspiratory leak port*) 

▪ Oxygen port (two are often included, use  one in the initial assembly) 

▪ Tubing with 20 mm connector connectors at each end 
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▪ Helmet (it doesn’t matter which port is inspiratory) 

 Expiratory branch: 

▪ 100 cc circuit tubing for flexibility/dead space 

▪ Filter 

▪ Adjustable flow limiting valve/PEEP valve  

* without the leak port as a buffer between high flow oxygen and the CPAP machine the 
machine may cycle off and on because it senses back pressure.  

**NOTE: as of 6/2020, the Circum Vent box does not include a humidifier in line with 
oxygen flow, an oximeter, or a disconnect alarm in the main circuit. These components 
are being tested and should be available soon. The basic functions as described do not 
require them.  

● Once the circuit is assembled, you will want to test it. Fold over and hold closed the neck 
opening of the helmet. This will probably take a second person.When you turn on the 
CPAP flow (brief touch on the start/stop button), the helmet should inflate. The CPAP 
should create enough flow to keep up with leakage from the expiratory branch and the 
leak port. 

● The machine will then cycle up to selected CPAP pressure, and ensure flow to maintain 
that pressure. Congratulations, you have shown that the basic circuit is working. Now 
turn off the CPAP flow (brief touch on the start/stop button, leaving the machine on. 

● To view the pressure being used, with the CPAP machine on but without air flow, hold 
down BOTH the oblong setup button AND the center button of the round push dial for 
about 5 seconds or until the screen displays the word “SETTINGS”. The ‘Set Pressure’ is 
shown. To change pressure, briefly press the center button of the round push dial. 
Observe as the stylized gear logo on the screen is now on an orange background. Turn 
the outer ring of the push dial to indicate ‘Set Pressure’, and then briefly press the 
center button of the round push dial again. The ‘Set Pressure’ will be orange, and you 
can turn the outer ring to select desired CPAP pressure. Press the start/stop button to 
turn on air flow which should increase to set level of pressure and then be maintained. 

● In order to ensure 60 LPM total flow, set CPAP pressure at 8 inches H2O. At less than 
50 LPM total flow, CO2 retention in the helmet may become a problem. 

● If available, connect oxygen via standard tubing. 

● If your circuit has two oxygen connection ports, the one closest to the CPAP machine is 
intended to act as a leak/escape valve. Without this, the CPAP machine will not run well 
if oxygen is added. With the leak/escape port, the addition of oxygen via the port will 
increase Fi02 without affecting operation of the CPAP machine.  
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● Oxygen flow through a conventional small bore oxygen tube may limit delivery to a 
maximum to 15 LPM per tube. If higher oxygen flow to the patient is needed, one or two 
additional oxygen connector ports must be added, in series one after another. Each will 
be connected to oxygen supply via a conventional small bore oxygen tube. Multiple 
oxygen sources may be required.  

● This protocol does not include measurement of FiO2, but such a monitor could be used if 
available. 

● At this point, install the underarm belts on the helmet. These can be padded by wrapping 
with soft material held by tape to reduce chafing if needed. Without them, the helmet 
may balloon upwards or get too close to the patient’s face, possibly causing patient 
discomfort. 

 
6.0. Care of the Patient  

Read through this entire section before approaching the patient.  
 
Some patients may feel confined (i.e. claustrophobic) by the helmet, particularly when it is 
pressurized. Some may worry about drinking, or vomiting. Address these concerns with the 
following script and demonstration:  

SHOW PATIENT: Circum Vent Kit parts.  
SAY TO PATIENT: This piece of medical equipment can improve your breathing. The helmet 
system will help you breathe better. You will not have tubes in your nose or have to wear a 
mask. 
 
SHOW PATIENT: Turn on the CPAP machine with the neck gasket closed, to let the patient see 
the helmet inflate, and hear the flow of air. 
SAY TO PATIENT: It works by increasing the amount of air and helping it move through your 
body. The flow of air may be distracting because your body needs to adjust to the feeling, as 
well as the pressure. If it feels strange at first, this is only temporary. For a short while, your ears 
may ache. If you’ve ever been on an airplane, the feeling is similar to what your ears experience 
during take-off and landing. Another thing about this system is that the helmet is held in place 
with straps under your arms, and the seal around your neck. This may feel tight or constricting. 
You will get used to this feeling, too.  
 
SAY TO PATIENT: Let’s start with putting the helmet on without any air flow. When you get 
used to that feeling, let me know. 
APPLY TO PATIENT: Put helmet on the patient. Make sure CPAP machine is off and helmet is 
unpressurized. 
 
SAY TO PATIENT: Let’s adjust the straps under your arms. They are padded for your comfort. 
They help keep the helmet in place. When you get used to that feelinging, let me know. 
APPLY TO PATIENT: Adjust the straps under the arms before inflating the helmet. The straps 
can be adjusted to ensure that the helmet stays centred. 
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SAY TO PATIENT: Before I turn on the airflow, I just want to remind you that the flow of air may 
be distracting or feel strange at first.  
APPLY TO PATIENT: Turn on airflow.  

● Do not start with high cpap settings; 8 is generally good (see operating table for your 
specific machine). Anticipate turning flow off again almost immediately if  the patient 
requests it. Then try again.  

● As the helmet is pressurized, patients may feel a ‘popping’ sensation of a feeling of 
pressure building in the ears. Reassure them, possibly even mention beforehand. 

SAY TO PATIENT: When you’re feeling more used to this, let me know. I’d like to make a few 
adjustments. 
APPLY TO PATIENT: Make any adjustments necessary. 
 
SAY TO PATIENT: Please remember that your body needs to adjust to the feeling, as well as 
the pressure. For a short while, your ears may ache. This is temporary. We will monitor you 
closely during the initial period, and continue to check on you after that. We hope you will try 
hard to use this helmet system, as it will really help you breathe easier. If you need to remove it 
for any reason, please ask one of us for help so that it can be removed safely. 
 

ADDITIONAL NOTES: 

● The neck gasket comes in three sizes, but you may have only the regular size. 

● It is possible to enlarge the neck opening by CAREFULLY cutting a 1 cm strip around 
the opening, and repeating as needed. It’s difficult to make a smooth cut, but essential 
for function. Do not make the opening larger than the actual patient neck circumference 
minus 3 cm. DO NOT CUT THE GASKET WITHOUT TRYING THE HELMET FOR AT 
LEAST AN HOUR, see care of patient. 

● The helmet’s construction makes it difficult to lie prone. If you intend to have the patient 
self-prone, apply the helmet with the entry ports on the patient’s back side. 

● Once assembled, test the patient circuit by rolling shut and holding closed the neck 
opening. This will probably take a second person.When you turn on the CPAP, (see 
earlier in (5)) the helmet should inflate, and the CPAP should create flow to keep up with 
leakage from the expiratory branch and the leak port(s). 

● (FOR ResMed S9 and similar; see Operating Table for your CPAP machine) The 
machine will then cycle up to selected CPAP pressure, and ensure flow to maintain that 
pressure. To view the pressure being used, with the CPAP machine on but without air 
flow, hold down BOTH the oblong setup button AND the center button of the round 
push dial for about 5 seconds  or until the screen displays “SETTINGS”. The ‘Set 
Pressure’ is shown. To change pressure, briefly press the center button of the round 
push dial, and observe the stylized gear logo on the screen is now on an orange 
background. Turn the outer ring of the push dial to indicate ‘Set Pressure’, and then 
briefly press the center button of the round push dial again. The ‘Set Pressure’ will be 
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orange, and you can turn the outer ring to select desired CPAP pressure. Press the 
start/stop button to turn on air flow which will now reflect the selected CPAP pressure.  

● If available, connect oxygen via standard tubing. 

● If your circuit has two oxygen connection ports, the one closest to the CPAP machine is 
intended to act as an leak/escape valve. Without this, the CPAP machine will not run 
well if oxygen is added. With the leak/escape port, addition of oxygen via the port will 
increase Fi02 without affecting operation of the CPAP machine.  

● Oxygen flow through a conventional small bore oxygen tube may limit delivery to a 
maximum to 15 LPM per tube. If higher oxygen flow to the patient is needed, one or two 
additional oxygen connector ports must be added, in series next to the oxygen port in 
the main circuit. Multiple oxygen sources are required.  

● This protocol does not include measurement of FiO2, but such a monitor could be used if 
available. 
 
 

7.0. How the clinician uses the Circum Vent kit  

A pulmonologist familiar with ventilator theory and practice will quickly understand the RCV 
System. A minimal amount of training will be required for safe and effective use.The following is 
intended as an aid for the beginner, and a checklist for the more experienced.  

● CPAP is turned on.  

● PEEP level is set in the device’s clinical menu. A laminated information card is taped to 
the top of the machine showing how to navigate its clinical menu to adjust to relevant 
settings.   To change pressure, briefly press the center button of the round push dial, 1

and observe the stylized gear logo on the screen is now on an orange background. Turn 
the outer ring of the push dial to indicate ‘Set Pressure’, and then briefly press the 
center button of the round push dial again. The ‘Set Pressure’ will be orange, and you 
can turn the outer ring to select desired CPAP pressure. Press the start/stop button to 
turn on air flow which will now reflect the selected CPAP pressure. .  

● Unless you can monitor CO2 in the helmed and/or total flow rate (50 
L/min or greater), you should use a MINIMUM CPAP setting of about 
8. THE EXACT SETTING WILL DEPEND ON THE CPAP UNIT 
USED. SEE OPERATING TABLE FOR SPECIFIC UNIT, OR 
APPENDIX 4.  

1 The ResMed9 has a  round start/stop switch on the left hand side of the screen, and a oblong setup button on the 
right lower side of the screen, The round push dial  on the right hand side has a center button, and an outer ring that 
can be turned to change status.  
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● Clinical setting supplied O2 is turned ON and set to a liter flow per pulmonologist’s 
direction.  

● Patient is monitored and oxygen flow and PEEP are adjusted as necessary. 

● In order to avoid carbon dioxide retention in the helmet, do not use PEEP 
settings of less than 8. THIS WILL ENSURE A TOTAL FLOW OF 50 LPM. 

● Because of the large volume (8 L) of the helmed, pressure triggered ventilators 
or BIPAP machines do not get the rapid changes they need to trigger. BIPAP 
machines should be used on CPAP settings. 

 

8.0. Regulatory issues  

Home-use CPAP and BiPAP systems are FDA-approved Class 2 devices, available by doctor’s 
prescription only in the US. The FDA guidance released on 3.25.20, Enforcement Policy for 
Ventilators and Accessories and Other Respiratory Devices During the Coronavirus Disease 
2019 (COVID-19) Public Health Emergency allows for use of home-use CPAP and BiPAP 
machines to treat COVID-19 patients without requiring explicit authorization by the FDA. The 
oxygen hood has received an Emergency Use Authorization from the US FDA for use with 
patients during the COVID-19 Public Health Emergency. 

Other Options - go to ventilatorproject.org 

● Ventilatorproject.org is putting a low-flow, flow-pressure disconnect alarm through the 
FDA’s EUA approval process and expects to have devices available in the third week in 
May. This device works with any model of CPAP or BiPAP and can be added later as it 
becomes available.  

● BiPAP devices have a higher PEEP/IPAP capability than CPAP devices, and can work 
with higher FiO2 levels. 

https://www.aaem.org/resources/publications/podcasts/critical-care-in-emergency-medici
ne/episode-19  
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Appendix 1: Hypoxemia in COVID-19 Patients 

● Several conditions can lead to hypoxemia (low oxygen level in arterial blood) 
including:  

o Failure of the lungs  

o Failure of the heart  

o Low oxygen supply in the environment  

● The heart reflexively pumps out all the blood it receives to deliver oxygen and 
nutrients to the rest of the body.  

o In heart failure, the heart fails to pump adequately. As a result, not enough 
oxygen arrives at the muscles and other organs.  

● Breathing (movement of the lungs) draws oxygen rich air into the lungs and expels 
carbon dioxide waste from the lungs.  

o Breathing is maintained by signals from the brain, triggered by a rise in the 
level of carbon dioxide in the body, and NOT by a fall in oxygen level in the 
blood.  

o Fluid collection in the lungs (alveoli) due to injuries caused by infections such 
as COVID-19 will lead to inflammation that prevents proper gas exchange 
between the lungs and the blood. In other words, oxygen can not be 
effectively transferred from the lungs into the blood. Also, carbon dioxide 
cannot be effectively removed from the blood into the lungs. In cases of 
Covid19, it appears that oxygen transfer may be more affected than carbon 
dioxide. PATIENTS MAY HAVE HYPOXEMIA WITHOUT REFLEX 
INCREASED BREATHING  

o If the heart is not in failure, increasing the amount of oxygen that one 
breathes in from the environment is the most common way of treating 
hypoxemia.  

● This protocol uses non-invasive methods to treat hypoxemia, which is a common 
result of inflammation of the lung caused by a virus such as in COVID-19. 

● Because of the helmet volume, A TOTAL FLOW RATE OF 50 LPM MUST BE 
MAINTAINED IN ORDER TO AVOID BUILD UP OF EXPIRED CARBON 
DIOXIDE. 

● In order to achieve very high FiO2 levels, oxygen flow will need to reach 50 LPM. 
This cannot be reached with a single conventional oxygen connector tube. 

●  By inserting several oxygen ports one after another, and connecting several 
tanks or wall supplies where available. it is possible to achieve high Fio2 levels, 
but at considerable expenditure of oxygen supply.  
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● Some clinicians have found that high levels of CPAP are not that helpful in 
treating COVID-19 patients. However, when a patient is not responding well to 
lower levels of machine pressure settings, both increase in CPAP and oxygen 
should be tried before intubation is considered.  
 

 

I have reviewed this version of the protocol 

 

Alan Steinbach, PhD, MD, 6/19/2020, updated 8/15/2020 
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Appendix 2: Terms and Definitions 

Oximetry is a procedure for measuring the concentration of oxygen in the blood 

Hypoxia is deficiency of oxygen reaching the lungs 

Hypoxemia is low level of oxygen in the blood 

RR: Respiratory rate 

NC: Nasal cannula 

HFNC: High flow nasal cannula 

CPAP: Continuous positive airway pressure  

BiPAP: Bilevel positive airway pressure 

NPPV: Non-invasive positive-pressure ventilation  
 
NIV: Non-invasive ventilation 

ET: Endotracheal tube  

NP: Nasal pharynx or naso-pharyngeal 

NRB: Non-rebreather  

FiO2: The concentration of oxygen in the inspired air 

PO2: Partial pressure of oxygen, reflects the amount of oxygen in the blood  

PCO2: Partial pressure of carbon dioxide, reflects the amount of carbon dioxide in the blood 

WOB: Work of breathing is the energy expended to breath (inhale and exhale) 
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Appendix 3: Instructions for Assembly and Use of Circum Vent Kit 
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Appendix 4 

Operating Tables: 

Operating tables for the four CPAP models that Ventilator Project has shipped are listed below. 
These tables are included as a quick reference.  If this is your first time working with the 
Circum-Vent Patient Circuit, there is a short, downloadable reference guide and tutorial videos 
explaining how to use each model CPAP and the operating tables at: 
http://ventilatorproject.org/getting-started 
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Appendix 5: Selected Medical Literature 
 
If you have additional references or write new reports, please contact Alan Steinbach 
stonybrook.burr@gmail.com to have them included in this source document.  
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a. Simonds AK, Hanak A, Chatwin M, et al. Evaluation of droplet dispersion during 
non-invasive ventilation, oxygen therapy, nebuliser treatment and chest 
physiotherapy in clinical practice: implications for management of pandemic 
influenza and other airborne infections. Health Technol Assess. 
2010;14(46):131–172. doi:10.3310/hta14460-02 

7. Evaluation of Helmet ventilation successfully containing exhalant: 

a. Hui, David S. et al. Exhaled Air Dispersion During Noninvasive Ventilation via 
Helmets and a Total Facemask CHEST, Volume 147, Issue 5, 1336 - 1343 

8. Exhaled air dispersion from high-flow nasal cannula (HFNC) and CPAP is limited 
provided there is good mask interface fitting. However, exhaled air leakage to 
620 mm laterally occurs when the connection between HFNC and the interface tube 
becomes loose. 

a. Hui DS, Chow BK, Lo T, et al. Exhaled air dispersion during high-flow nasal cannula 
therapy versus CPAP via different masks. Eur Respir J 2019; 53: 1802339 
[https://doi.org/10.1183/ 13993003.02339-2018]. 

9. WHO Infection prevention and control during health care when novel coronavirus 
(nCoV) infection is suspected. Interim guidance 

a. https://www.who.int/publications-detail/infection-prevention-and-control-durin
g-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125 

b. https://www.dropbox.com/s/4jgf26qdm9odke5/WHO-2019-nCoV-IPC-2020.3-eng
.pdf?dl=0 

10. Comprehensive review of SARS-CoV-2 

a. Sin-Yee Fung, Kit-San Yuen, Zi-Wei Ye, Chi-Ping Chan & Dong-Yan Jin (2020) A 
tug-of-war between severe acute respiratory syndrome coronavirus 2 and host 
antiviral defence: lessons from other pathogenic viruses, Emerging Microbes & 
Infections, 9:1, 558-570, DOI: 10.1080/22221751.2020.1736644 

b. https://www.dropbox.com/s/yuou72byjhlr4bv/Fung%20et%20al%202020-%20A
%20tug%20of%20war%20between%20severe%20acute%20respiratory%20synd
rome%20coronavirus%202%20and%20host%20antiviral%20defence%20lesson
s%20from%20other%20pathogenic%20viruses.pdf?dl=0 

c. Podcast American Academy of Emergency Medicine:  “COVID-19 - Trying Not 
to Intubate Early & Why ARDSnet may be the Wrong Ventilator Paradigm”  
https://www.aaem.org/resources/publications/podcasts/critical-care-in-emerge
ncy-medicine/episode-19 

11. Summary of Sensors needed for Ventilation 
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a. https://www.luxresearchinc.com/blog/covid-19-sensors-for-medical-ventilators
?utm_campaign=2020%20Global%20Newsletter&utm_source=hs_email&utm_
medium=email&utm_content=86914653&_hsenc=p2ANqtz--9R5yM5OuH4CmdP
1sYt5cIe0y8X5xEOLLNxF8Ob9WmR2QTSeJXLvmdQQwq7j_ 

b. general ARDS protocol from university of 
Chicago:  https://uchicago.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=a8a
10af6-4d6f-4da2-b1e2-ab8b0040b9ad  

c. Helmets for Humanity protocol for COVID 
treatment:  https://vimeo.com/414090317/2fc2a52748 

 

12. Repurposed Community Ventilator for Non-invasive respiratory aid treatment of 
Covid-19: Schematic of the patient circuit 

a. https://www.dropbox.com/s/9hgib5s3tak65q5/Non-Invasive%20Positive%20Pre
ssure%20Ventilation%20Patient%20Circuit%20with%20Community%20CPAP%
20or%20BiPAP.pdf?dl=0 

13. The FDA Emergency Use Authorization: US FDA regulations governing respiratory 
aid devices during Covid-19 https://www.fda.gov/media/136318/download 

14. Oxygen Hood for non-invasive ventilation (NIV) with protection against viral 
aerosolization 
https://www.dropbox.com/s/5tgnpobpwj5hext/LineCard-OxygenHoodSubsalve.pdf?dl=0 

15. Sterilization against SARS-Cov 
https://www.dec.ny.gov/docs/materials_minerals_pdf/covid19.pdf 

16. Steramine - anti-SARS-Cov-2 sterilization for oxygen helmet 
https://www.amazon.com/Steramine-Quaternary-Sanitizing-Tablets-Sanitizer/dp/B07K
616RXM 

17. University of Chicago Study of helmet ventilation indicating superior outcomes for 
ARDS patients prior to Covid-19. Excellent primer on helmet ventilation 
https://uchicago.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=a8a10af6-4d6f-4da2-
b1e2-ab8b0040b9ad 

18. Reason why we can’t source oxygen helmet from Chicago Study Supply is limited. 

19. Video from Italy of oxygen helmet use https://youtu.be/_J60fQr0GWo  

1. News story about oxygen helmet use in Italy 
https://www.businessinsider.com/coronavirus-italy-bergamo-icu-patients-bubble-hel
mets-explainer-2020-3 
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COVID-19 Information for Nigeria 

1.   In Nigeria, research by WHO and Federal Ministry of Health  in 2018 shows NCD 
prevalence to stand at 29%, cardiovascular diseases at 11%, cancer 4% and 
diabetes 2%, chronic respiratory diseases (2%) and diabetes (1%).  

2.   The Lagos state ministry of Health projects that if social distance is not 
maintained 39,000 Lagosians will be infected with COVID-19 (Professor Akin 
Abayomi, Commissioner for health). Population of Lagos State is 17 million 
people. Using this projection, a total of 458,823 Nigerians will be infected if 
social distance is not maintained. Using the current profile of patients admitted 
in the country about 66% will require admission of which 11.4% will require 
respiratory support.  

3.   A recent report showed that only 169 ventilators are available in 16 states out of 
the 35 state of the federation; with over one-third not in good working condition.  

4.   Considering the current COVID 19 patients’ profile, 11.4% are expected to have 
severe disease requiring ventilatory support (53,306). Over 10,000 ventilators are 
required to provide ventilator support to manage projected number of patients.  
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Appendix 6: Practitioner’s Script + Set-Up Notes 
 
Read through this entire section before approaching the patient.  
 
Some patients may feel confined (i.e. claustrophobic) by the helmet, particularly when it is 
pressurized. Some may worry about drinking, or vomiting. Address these concerns with the 
following script and demonstration:  

SHOW PATIENT: Circum Vent Kit parts.  
SAY TO PATIENT: This piece of medical equipment can improve your breathing. The helmet 
system will help you breathe better. You will not have tubes in your nose or have to wear a 
mask. 
 
SHOW PATIENT: Turn on the CPAP machine with the neck gasket closed, to let the patient see 
the helmet inflate, and hear the flow of air. 
SAY TO PATIENT: It works by increasing the amount of air and helping it move through your 
body. The flow of air may be distracting because your body needs to adjust to the feeling, as 
well as the pressure. If it feels strange at first, this is only temporary. For a short while, your ears 
may ache. If you’ve ever been on an airplane, the feeling is similar to what your ears experience 
during take-off and landing. Another thing about this system is that the helmet is held in place 
with straps under your arms, and the seal around your neck. This may feel tight or constricting. 
You will get used to this feeling, too.  
 
SAY TO PATIENT: Let’s start with putting the helmet on without any air flow. When you get 
used to that feeling, let me know. 
APPLY TO PATIENT: Put helmet on the patient. Make sure CPAP machine is off and helmet is 
unpressurized. 
 
SAY TO PATIENT: Let’s adjust the straps under your arms. They are padded for your comfort. 
They help keep the helmet in place. When you get used to that feelinging, let me know. 
APPLY TO PATIENT: Adjust the straps under the arms before inflating the helmet. The straps 
can be adjusted to ensure that the helmet stays centred. 
 
SAY TO PATIENT: Before I turn on the airflow, I just want to remind you that the flow of air may 
be distracting or feel strange at first.  
APPLY TO PATIENT: Turn on airflow.  

● Do not start with high pressure settings; 8 should be the maximum. Anticipate turning 
flow off again almost immediately if  the patients requests it. Then try again.  

● As the helmet is pressurized, patients may feel a ‘popping’ sensation of a feeling of 
pressure building in the ears. Reassure them, possibly even mention beforehand. 

SAY TO PATIENT: When you’re feeling more used to this, let me know. I’d like to make a few 
adjustments. 
APPLY TO PATIENT: Make any adjustments necessary. 
 
SAY TO PATIENT: Please remember that your body needs to adjust to the feeling, as well as 
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the pressure. For a short while, your ears may ache. This is temporary. We will monitor you 
closely during the initial period, and continue to check on you after that. We hope you will try 
hard to use this helmet system, as it will really help you breathe easier. If you need to remove it 
for any reason, please ask one of us for help so that it can be removed safely. 
 

ADDITIONAL NOTES: 

● The neck gasket comes in three sizes, but you may have only the regular size. 

● It is possible to enlarge the neck opening by CAREFULLY cutting a 1 cm strip around 
the opening, and repeating as needed. It’s difficult to make a smooth cut, but essential 
for function. Do not make the opening larger than the actual patient neck circumference 
minus 3 cm. DO NOT CUT THE GASKET WITHOUT TRYING THE HELMET FOR AT 
LEAST AN HOUR. 

● The helmet’s construction makes it difficult to lie prone. If you intend to have the patient 
self-prone, apply the helmet with the entry ports on the patient’s back side. 

● Once assembled, test the patient circuit by rolling shut and holding closed the neck 
opening. This will probably take a second person.When you turn on the CPAP, (see 
earlier in (5)) the helmet should inflate, and the CPAP should create flow to keep up with 
leakage from the expiratory branch and the leak port(s). 

● The machine will then cycle up to selected CPAP pressure, and ensure flow to maintain 
that pressure. To view the pressure being used, with the CPAP machine on but without 
air flow, hold down BOTH the oblong setup button AND the center button of the round 
push dial for about 5 seconds  or until the screen displays “SETTINGS”. The ‘Set 
Pressure’ is shown. To change pressure, briefly press the center button of the round 
push dial, and observe the stylized gear logo on the screen is now on an orange 
background. Turn the outer ring of the push dial to indicate ‘Set Pressure’, and then 
briefly press the center button of the round push dial again. The ‘Set Pressure’ will be 
orange, and you can turn the outer ring to select desired CPAP pressure. Press the 
start/stop button to turn on air flow which will now reflect the selected CPAP pressure.  

● If available, connect oxygen via standard tubing. 

● If your circuit has two oxygen connection ports, the one closest to the CPAP machine is 
intended to act as an leak/escape valve. Without this, the CPAP machine will not run 
well if oxygen is added. With the leak/escape port, addition of oxygen via the port will 
increase Fi02 without affecting operation of the CPAP machine.  

● Oxygen flow through a conventional small bore oxygen tube may limit delivery to a 
maximum to 15 LPM per tube. If higher oxygen flow to the patient is needed, one or two 
additional oxygen connector ports must be added, in series next to the oxygen port in 
the main circuit. Multiple oxygen sources are required.  
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● This protocol does not include measurement of FiO2, but such a monitor could be used if 
available. 
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