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How to use this booklet 

This booklet was designed to not only educate on the usage and 

effects of positive pressure therapy, but as a reference document on 

the application of CPAP and BiLevel therapy. With that design, 

some of the information is repeated since it’s anticipated that the 

booklet will not be read from cover to cover, but more likely used to 

review different applications for positive pressure therapy. 

Introduction 

Continuous Positive Airway Pressure (CPAP) therapy has been 

utilized in medicine for over 100 years. However, the use of CPAP 

in Emergency Medical Services (EMS) is comparatively new, and is 

not as of yet the standard of care in every system. The addition of 

CPAP therapy to the EMS arsenal ranks near the top as one of the 

most effective treatments introduced to the pre-hospital environment 

in the last fifteen years. The efficacy of CPAP has been 

demonstrated countless times and is supported by numerous peer-

reviewed studies. With that said, some EMS systems have limited 

the use of CPAP to congestive heart failure (CHF) or for adults only. 

Did you know that CPAP is commonly used on newborns? Then 

why not the eight year old asthmatic? In fact any patient in 

respiratory distress should be considered a candidate for CPAP, 

regardless of the underlying disease process. The ultimate goal of 

CPAP (not including obstructive sleep apnea (OSA) patients) is to 

reduce the work of breathing and to buy time for more definitive 

treatments to work. The premise of this booklet is to inform EMS 

clinicians on the expanded use of CPAP. Only through education 

and experience can we improve the medical subspecialty of EMS. 

Ignorance is defined as “The condition of being 

uneducated, unaware, or uninformed.”  

Merriam-Webster Dictionary 
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 “Knowledge is of no value unless you put it into 

practice.”  

                                             Dr. Anton Chekhov 

                                                        Physician/Playwright 

                                         1860 – 1904 

 

Disclaimer: Although the information and recommendations set 

forth herein (hereinafter "Information") are presented in good faith, 

and believed to be correct as of the date hereof. Information is 

disseminated on the condition that the persons receiving it will make 

their own determination as to its suitability for their purposes prior 

to use. In no event, will the author be responsible for damages of 

any nature whatsoever resulting from the use of or reliance upon this 

booklet. 
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What should you know first? 

What’s the difference between Difficulty Breathing/Labored 

Breathing (Dyspnea) and Shortness of Breath (SOB)? 

Shortness of breath is exactly what it sounds like: Feeling short of 

breath, like when you just completed a two-mile run. You can feel 

short of breath but not necessarily having difficulty breathing. 

Many clinicians think SOB is appropriately called Dyspnea; even 

some physicians believe they are the same. The best approach might 

be to think of SOB as a sensation or a feeling that can’t be seen by 

the clinician. Difficulty breathing is an increase in the work to 

breathe and can be seen by the clinician. The bottom line is a patient 

with difficulty breathing is SOB but not all SOB patients have 

difficulty breathing.  

Are there different types of respiratory distress? 

There are two main types, but many causes. Respiratory distress is 

when the respiratory system in one or both of its gas exchange 

(oxygenation and/or carbon dioxide (CO2) elimination) functions no 

longer properly, causing the patient to work harder to maintain 

normal blood values. In practice, it may be classified as either 

hypoxemic (low oxygen) or hypercapnic (high CO2). It’s important 

to note that in both cases the patient is still able to do the work, the 

question is for how long? Think distress not failure. 

“If you can’t tell the difference between respiratory distress and 

respiratory failure you are throwing darts at the wall when 

deciding treatment.” 

Hypoxemic respiratory distress is characterized by a low oxygen 

saturation lower than 90% with a normal or low End Tidal CO2 

(EtCO2). This is the most common form of respiratory distress, and 

it can be associated with virtually all causes of hypoxic respiratory 
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distress, which generally involves fluid filling or collapse of the 

airway.  

Hypercapnic respiratory distress is characterized by an EtCO2 higher 

than 50 mm Hg. Hypoxemia is common in patients with 

hypercapnic respiratory distress who are breathing room air. 

Common causes include drug overdose, neuromuscular disease, 

chest wall abnormalities, and severe airway disorders such as 

Chronic Obstructive Pulmonary Disease (COPD). An increasing 

EtCO2 may be an indication that the patient is tiring and having 

difficulty doing the work to maintain a normal CO2 level. As the  

CO2 climbs it converts to an acid and lowers the patient’s pH 

(Acidosis). These patients need ventilatory support either using 

BiLevel (BiPAP™) non-invasive ventilation (will be discussed later), 

a bag-valve-mask or ventilator and are NOT CPAP candidates. 

Patients that cannot eliminate CO2 effectively should be considered 

in respiratory failure not distress. 

“Humans need to keep their pH in a very narrow  

range or they die” 

 

CPAP therapy is more applicable to hypoxemic respiratory distress 

since CPAP makes the work of breathing easier, but does not assist 

in doing the work. Most EMS systems use CPAP for both types of 

respiratory distress since BiLevel devices are expensive and require 

more training. However, the first disposable BiLevel device is now 

available (Flow-Safe II + BiLevel Mercury Medical, Clearwater 

FL). 

How CPAP Works 

First, CPAP is NOT non-invasive ventilation or NIV, even though 

CPAP therapy is often referred to as NIV. Though there is research 

in academia that supports both sides of the argument, I for one 

believe that it is not. Continuous Positive Airway Pressure as the 
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name states is the maintenance of positive pressure throughout the 

complete respiratory cycle (inspiration and expiration), when 

breathing spontaneously. It does not help the patient breath it makes 

breathing easier. CPAP is not the same as Positive End Expiratory 

Pressure or PEEP. We can think of PEEP as the expiratory half of 

CPAP. PEEP only provides pressure on the expiratory side by 

offering resistance to exhalation using either a spring-loaded valve 

or airflow. If a device only provides PEEP then by definition it is an 

oxygen administration device with a PEEP valve, not CPAP. The 

best way to determine if a device truly provides CPAP is to have a 

pressure manometer inline. Using a pressure manometer in-line 

should be mandatory for determining the amount of pressure 

administered, effective mask seal, adequate flow rates, patient safety 

and documentation. Placing a patient’s airway under pressure comes 

with risk and that risk should be balanced with the benefit.  

“You can only monitor what you can measure.” 

CPAP is measured in centimeters of water, written as cmH2O. It’s 

important to note that continuous pressure does not always mean the 

same pressure. Regardless of which CPAP device is used as a 

patient breathes the pressure in the airway will fluctuate, but at no 

time should the pressure be reduced to zero.  

 

 

 

 

If the pressure goes to zero you don’t have CPAP 

and if you don’t have a manometer how do you 

know? Simple answer is you don’t. 
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Effects of properly applied CPAP: 

1. When we inhale, not only do we have to breathe in enough 

air to meet our needs it must flow fast enough (velocity) to 

meet the demand or we will experience what is commonly 

called “Air Hunger.” Patients in respiratory distress will 

often have to create a higher flow rate of air to meet their 

needs, this will present as an increase in work of breathing 

(WOB). The importance of airflow can be easily 

demonstrated by donning an N95 mask and go for a walk. 

The N95 filter requires more work to pull the air through the 

filter to meet the persons demand for air and over time will 

give the wearer a slight feeling of shortness of breath. The 

next time you see a TV news report with responders wearing 

N95 masks pay attention to where the mask is being worn, 

don’t be surprised if you see the mask on their forehead or 

around their neck. As the mask becomes dirty or wet it takes 

more work to pull the air through the mask often causing a 

sensation of shortness of breath. Patients in respiratory 

distress may need to achieve inspiratory flow rates or peak 

flows greater than 65 liters per min (LPM). The patient does 

not need 65 LPM for volume they need 65 LPM for the 

velocity or the speed at which the air travels during 

inhalation. With the inspiratory support (holding the airways 

open and support for the inspiratory flow rate) of CPAP, the 

patient does not have to work as hard to inhale and 

overcoming the Auto-PEEP in the lung. Auto-PEEP 

represents the usually undetected residual pressure above 

atmospheric remaining in the alveoli at end-exhalation. 

Some respiratory problems cause patient to trap air (COPD 

& Asthma). Air trapping causes Auto-PEEP to increase. 

Auto-PEEP is also referred to as occult PEEP, intrinsic 

PEEP or dynamic hyperinflation. Auto-PEEP must be 

overcome each time a person inhales to open the airway, for 
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a healthy person the work is minimal and goes unnoticed. 

For a patient with COPD or Asthma they can have just as 

much trouble getting the air in as getting the air out, even 

though COPD and Asthma are often characterized as 

expiratory shortness of breath. In addition, patients that air-

trap with stiff lungs (CHF and Pulmonary Fibrosis) must 

work extremely hard to inhale due to the poor compliance of 

the lungs caused by either fluid (that does not compress) or 

diseased lungs that don’t expand easily.  

2. The increased inspiratory pressure also increases the 

Functional Residual Capacity (FRC) of the lung. The FRC is 

the area where gas exchange takes place. Increasing the size 

of the surface area of the alveoli provides a greater 

opportunity and more efficient gas exchange process called 

respiration.  

3. Assuming CPAP is being provided with supplemental 

oxygen, a greater oxygen percentage can reach the alveoli 

during CPAP therefor the partial pressure of the oxygen 

molecule will be greater. The higher the partial pressure the 

more oxygen will diffuse into the blood stream improving 

oxygenation (Henry’s Law). Gases always move from an 

area of higher pressure to an area of lower pressure. Oxygen 

under pressure should be considered oxygen administration 

in its most efficient form. It’s important to balance the fact 

that increased oxygenation could result in reduced cardiac 

work, improved oxygenation and lesson the risk of cardiac 

dysrhythmia. However, there is evidence that 

hyperoxygenation can also lead to coronary artery 

constriction especially in the microcirculation of the heart.  

4. Fluid in the alveolar space cannot only make the lung stiff 

(increasing inspiratory work of breathing) exhibiting 

inspiratory shortness of breath; it also creates a barrier that 

can reduce gas exchange. The pressure from CPAP can 

reduce the fluid by forcing fluid out of the alveolar space 
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into the interstitium (tissue between the pulmonary alveoli 

and the bloodstream). 

5. During the expiratory phase, the patient will breathe against 

a threshold of resistance that works as a pneumatic splint to 

hold the airways open. For example, patients with COPD 

have weakened airways that tend to collapse on expiration, 

causing air trapping and expiratory shortness of breath. So, 

having the airways stinted open will not only make exhaling 

easier it makes the next inhalation less difficult.  

6. Due to the significant capacity of the lungs not all alveoli are 

ventilated on each breath. The resistance created by CPAP 

during exhalation can open non-ventilated areas of the lung 

recruiting alveoli that have naturally collapsed or collapsed 

due to atelectasis (a collapse of lung tissue affecting part or 

all of one lung effecting gas exchange) from a disease 

process. Since collapsed alveoli will most likely still have 

blood flow recruiting them will most likely improve gas 

exchange. 

7. CPAP decreases preload (blood returning to the heart) and 

afterload (resistance the heart must work against) on the 

heart reducing the hearts overall work load. However, a 

reduction in preload and afterload will have an effect on the 

patient’s blood pressure. It’s recommended that patients have 

at least a systolic blood pressure of a 100 mmHg before 

starting CPAP. 

Understanding the importance of gas Flow Rates: The least 

understand factor in effective CPAP. 

“Flow rates have to match the patient’s need or 

 CPAP will fail.” 

 

The flow rate (peak flow) or velocity of the air/oxygen a patient 

breathes in has a great impact on their work of breathing. Most 
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everyone has experienced the sensation of shortness of breath at 

some point. For example, anyone who has worn an SCBA (Self 

Contained Breathing Apparatus) while 

doing strenuous work most likely felt 

some shortness of breath, some may 

have opened the by-pass valve to get 

more air. In most cases opening the by-

pass valve not only provides more air, 

but also provides it faster meeting the 

demand caused by the extra work. As 

stated earlier shortness of breath can 

easily happen by simply putting on an 

N95 mask. For a healthy (in shape) 

person this extra work caused by the 

SCBA generally goes unnoticed.  

 

For patients having difficulty breathing the velocity of the 

air/oxygen can make the difference between being on CPAP or a 

ventilator. Patients in respiratory distress will have to work harder to 

get the air in at the speed they need, and will exhibit difficulty 

breathing with a complaint of shortness of breath. Once the work of 

breathing exceeds the patient’s capability to meet that need the 

patient will go into respiratory failure. Patients in respiratory failure 

are NOT candidates for CPAP, they need non-invasive ventilation 

(NIV), manual ventilation or a ventilator. 

Most pre-hospital CPAP devices provide the velocity or speed by 

one of two methods. The device either attaches to the high pressure 

(50 psi) side of a regulator or flowmeter (flowing approximately 140 

LPM) or they are attached to the low pressure side (most often with 

a maximum of 25 liters per minute flow) and use Bernoulli's 

principle to increase the speed (approximately 120 LPM), either 

method has been found to be effective. 

“Photo by Steven LeCroy 

copywrite 2018” 
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If the flow rate does not meet the patent’s need they will experience 

air hunger, will fight the treatment potentially making their 

condition worse. Some clinicians advocate sedating patients who 

fight CPAP therapy, in most cases that would be counterproductive 

and may lead to respiratory depression. However, that does not 

mean that patients cannot be given an antianxiety medication 

(follow local protocols). The first step to consider when a patient is 

noncompliant with CPAP is to increase the flow rate even if it 

increases the pressure. Some devices are at the maximum flow rate 

at all times (attached to the high pressure side), others increase the 

flow rate as the pressure is adjusted up (attached to the low pressure 

side). 

For devices that use Bernoulli's principle, the flow is narrowed and 

thus the velocity will increase. This can be demonstrated by putting 

your finger over the end of a garden hose causing the water to shot 

farther and faster. The maneuver does not increase the volume just 

the forward velocity. 

What types of patients are NOT candidates for CPAP? 

Being able to asses and determine who is and who is not a candidate 

for CPAP has a great impact on whether CPAP will be effective or 

not. CPAP can be a very effective treatment for patients in 

respiratory distress and an utter disaster for patients in respiratory 

failure. Respiratory distress patients are still compensating even 

though they may be working hard. It is not uncommon for 

respiratory distress patients to have oxygen saturations and End 

Tidal Carbon Dioxide (EtCO2) levels within normal range. Key 

determinants include: (1) Is the patient alert (even though they are 

working hard) and (2) Can they follow directions? Patients that have 

gone into respiratory failure may exhibit a decrease in work of 

breathing, CO2 levels climbing, oxygen saturations falling, and their 

level of consciousness declining (most likely from CO2 narcosis). 

CPAP is not indicated for respiratory failure patients. 
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“All respiratory distress patients regardless of the underlying 

pathology should be considered a candidate for CPAP.” 

Some EMS systems limit their use of CPAP to Congestive Heart 

Failure (CHF) patients a trend that is changing as systems become 

more comfortable and more educated on the therapy. Due to the 

variety of positive effects of positive pressure, using CPAP for 

patients with undiagnosed respiratory distress (often the case in 

EMS) has been shown to reduce intubations as well as a decrease in 

mortality and morbidity.  

CPAP and Congestive Heart Failure (CHF) 

The treatment for Congestive Heart Failure (CHF) by EMS has 

changed significantly in the last couple of years. The mainstays of 

CHF in the pre-hospital setting are CPAP and nitroglycerin. The 

efficacy of Lasix and Morphine is under scrutiny and has been 

removed from many EMS protocols. Many systems that adopt 

CPAP start with CHF. The effects of CPAP are well suited for the 

physiologic issues associated with this disease.  

Pulmonary edema associated with CHF make the lungs stiff. Stiff 

lungs make it difficult for the patient to inhale, and can be observed 

as difficulty breathing during the inspiratory phase of ventilation and 

the patient complaining of inspiratory shortness of breath. Since 

CHF is primarily a heart problem CPAP addresses the side effects of 

a failing heart and its impact on the lungs. For example, pulmonary 

edema can cause what is called a ventilation/perfusion mismatch 

often referred to as a V/Q mismatch. What this means is anytime 

there is a barrier that prevents the oxygen from getting to the blood 

there is a mismatch, in this case the fluid is the barrier. CHF is a 

process that will continue to spiral down the cardiogenic shock 

pathway until the cycle is broken. As the patient’s heart fails, more 

fluid ends up in the lungs. With more fluid in the lungs less oxygen 



15 | P a g e  
 

makes it to the heart muscle, so the heart fails even more. The first 

step in stopping the cycle is the early use of CPAP and nitroglycerin. 

If the patient does not have lung disease then the airways should 

function normally and not collapse on exhalation. In this case the 

inspiratory pressure will displace the fluid in the lungs and expand 

the alveoli, which in turn will increase gas exchange (respirations) 

improving oxygenation. In addition, with the airways being held 

open by the expiratory resistance the patient does not have to 

overcome the auto PEEP at the beginning of each breath. With the 

improvement of gas exchange and reduced impact of auto PEEP the 

patient’s work of breathing will be reduced. With the reduced work, 

there will be less stress on the heart. 

A key factor in the initiation of CPAP, as well as nitroglycerin is the 

patient’s blood pressure. It is recommended that the systolic blood 

pressure be at least 100 mmHg before starting CPAP or 

nitroglycerin, due to the reduction in pre-load and after-load. It’s 

important to remember that heart disease and lung disease go hand 

and hand and the patient could have and often do have a 

combination of problems both of which may be effectively treated 

with CPAP. 

CPAP and Chronic Obstructive Pulmonary Disease (COPD) 

COPD is characterized by two different disease processes, 

emphysema and chronic bronchitis. COPD damages the airways 

causing them to decrease in size or collapse on expiration. Per 

Poiseuille's Law a reduction in the diameter of the airway by half 

will increase the work of breathing by a multiple of four (16 times 

the work of normal size airways) causing most COPD patient to 

exhibit expiratory difficulty breathing and complain of expiratory 

shortness of breath. Chronic lung patients also trap air because of 

the collapsed airways increasing the difficulty to not only exhale but 

to also inhale. In chronic bronchitis the airways become swollen 
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along with an increase in mucus production, both of which can 

narrow the airways. A good way to feel what it’s like to have COPD 

is to take a deep breath and hold it, then do all of your breathing on 

top of the deep breath. 

CPAP can be very successful in the treatment of COPD. By stinting 

the airways open the patient can exhale easier and more completely 

resulting in less work. Since the airways and not the alveoli are the 

problem COPD patients are often treated with nebulizer treatments 

with bronchodilators and IV steroids. Since CPAP holds the airways 

open breathing treatments may be more effective at depositing the 

medications deeper in the airway. It’s also being reported that using 

continuous nebulizers with CPAP has been shown to be more 

effective than repeated small volume nebulizer treatments. 

CPAP and Asthma 

Asthma is characterized by a triad of problems: bronchospasm, 

airway swelling and increased mucus production. Due to the 

narrowing of the airways especially during exhalation by these 

problems asthmatic patients will exhibit expiratory difficulty 

breathing. It has been shown that if bronchospasm and airway 

swelling are successfully treated the patient can deal with the 

increased mucus production. Before CPAP was introduced to EMS 

asthma was treated with bronchodilators (Albuterol and Atrovent are 

the most common) for the bronchospasms and steroids (Solu-

Medrol) IV for airway swelling. Bronchodilators and steroids are 

still first-line standard of care for asthma. 

CPAP can also be used in conjunction with bronchodilators and 

steroids in the treatment of asthma. Since asthmatics have trouble 

getting the air out using CPAP to stint the airways open will 

facilitate exhalation (reducing air trapping) and reduce the work of 

breathing. CPAP may also make nebulizer treatments more effective 
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when treating asthma by allowing deeper penetration of the 

medication.  

CPAP and Pneumonia 

Pre-hospital treatment of pneumonia is supportive in nature. 

Historically treatment has been directed towards oxygenation and 

fluids to prevent dehydration. CPAP does not treat pneumonia 

directly, however it can reduce the work of breathing often seen 

with pneumonia. Pneumonia in most cases is found unilaterally (on 

one side) and can interfere with gas exchange (respiration) on the 

effected side. Remember there may be additional areas of the lung 

that could be ventilated by using CPAP to recruit unventilated 

alveoli. The goal is to offset what the pneumonia is blocking with 

recruited alveoli or open small airways previously obstructed.  

CPAP and Near Drowning 

Near-drowning is the term for survival after suffocation caused by 

submersion in water or another fluid as compared to drowning 

where the patient is dead. CPAP is not the same as a Bag-Valve-

Mask or self-inflating bag and is contraindicated for patients that are 

apneic, respiratory failure or in cardiac arrest. Full-face mask CPAP 

has been used with great success in the hospital setting for many 

years to avoid intubation of patients suffering from Acute 

Respiratory Distress secondary to near-drowning. Some near-

drowning victims may go on to develop non-cardiogenic pulmonary 

edema making CPAP a viable option. Near drowning patients may 

also have significant hypoxia and bronchospasm, both of which can 

be effectively treated with CPAP. With the positive effects of CPAP 

on non-cardiac pulmonary edema, hypoxia and bronchospasm, along 

with the potential recruitment of non-ventilated alveoli the work of 

breathing can be greatly reduced by CPAP, potentially preventing 

intubation.  
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CPAP and Pulmonary Embolism (PE) 

Historically EMS has been limited to general supportive care and 

high flow oxygen for the treatment of pulmonary embolism. If a 

patient is suspected of having a pulmonary embolism and their 

systolic blood pressure is above 100, CPAP may be effective in 

reducing the work of breathing. CPAP can help correct hypoxia 

from a PE by recruiting alveoli that are still being perfused (blood 

flow) but may not be ventilated. In addition, since CPAP increases 

the surface area of the alveoli with a higher FiO2 (more partial 

pressure from the oxygen molecule) more gas exchange can take 

place. CPAP is contraindicated in patients with low blood pressure 

since the positive pressure can reduce the pre-load reducing the 

blood pressure even further. Pre-hospital administration of CPAP to 

a suspected PE patient may buy the patient time for the 

administration of "clot-busting" drugs called thrombolytics at the 

hospital. 

CPAP and Do Not Resuscitate (DNR) orders 

In most states a DNR is an Advanced Directive that covers some 

very specific procedures having to do with cardiac arrest. Most 

DNRs will not allow healthcare providers to administer chest 

compressions, insert an artificial airway, administer resuscitative 

drugs, defibrillate or cardiovert, provide respiratory assistance (other 

than suctioning the airway and administering oxygen), initiate 

resuscitative IV, or initiate cardiac monitoring. If a patient has a 

valid DNR, doctors and nurses stop focusing on treatment and begin 

to focus on comfort measures only or Palliative Care. In some states, 

CPAP can be used as a form of Palliative Care making the patient 

more comfortable when struggling to breathe. Follow local protocols 

on the use of CPAP for patients with DNRs. 
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CPAP and Children 

Many EMS systems place age limits on providing 

CPAP to children. It’s not uncommon to see 

protocols restricting CPAP to patients over the 

age of 12. There are no medical contraindications 

to using CPAP on children of any age. For 

example, CPAP is routinely used in Labor and 

Delivery as well as in the Neonatal Intensive Care 

Unit (NICU). (This is an example only EMS 

should not be using CPAP on young infants and neonates due to the 

difficulty of application and the type of equipment needed). 

However, applying CPAP to a child can be very effective therapy if 

the following two rules apply. First, the patient has to be able to 

tolerate the treatment. If the child is fighting the treatment it can 

actually make the patient worse. Second, does the patient interface 

(mask) have a good seal? Remember, one of the goals for CPAP is 

to reduce work of breathing. If the patient is working hard to 

breathe, can tolerate the treatment and has a good mask seal what’s 

the downside to CPAP? There is none. 

CPAP and Tracheostomy Patients 

Encountering patients with tracheostomy tubes is not uncommon in 

EMS. These same patients can obviously have medical problems 

unrelated to the cause of the tracheostomy. Is it conceivable that 

these patients could benefit from CPAP? It’s not only conceivable 

it’s likely. There are several ways to provide CPAP to a 

tracheostomy patient, a key question: Does the patient have a 

tracheostomy tube in place? Or just a stoma or hole? For patients 

with a tracheostomy tube in place the first thing to determine is the 

patient breathing through the tube or is it capped? If the tube is 

capped that means they are breathing normally and CPAP can be 

administered with a face mask. The cuff on the trach tube may have 

to be inflated to get a good seal. A capped tube indicates that the 
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tube has a hole at the curve of the tube for the patient to breathe 

through. An uncapped tube may indicate that the patient does not 

have an intact airway to the nose and mouth, so a mask may not be 

an option. Many tracheostomy tubes have an inner cannula that can 

be removed and will allow the patient to talk if their airway is intact. 

When the inner cannula is in place it blocks the hole in the curve so 

no air passes the vocal cords. To tell the difference when the inner 

cannula is in it resembles the connector on an endotracheal tube 

(ETT), allowing a Bag-Valve-Mask (BVM) or ventilator to be 

attached. If the cannula is out the end is more flat and there is no 

connection for the BVM or ventilator. To apply CPAP to a patient 

with a tracheostomy tube the inner cannula must be in place. In most 

cases the patient or a family member can assist placing the cannula 

in the tube. If not and protocols allow it the inner cannula can be 

easily inserted and once in place can be locked by turning the 

connector to the right. With the inner cannula in place some (not all) 

CPAP devices can be attached directly to the tracheostomy tube, 

once the mask is removed from the device. By removing the mask 

and attaching the device directly to the tracheostomy tube, the 

patient’s interface with the CPAP device was the only change and 

the device will still function as before. There are people walking 

around with stomas with no tube in place. The only way to place 

them on CPAP is to insert a tracheostomy tube (not the standard of 

care for many systems) or insert an endotracheal tube (ETT) into the 

hole and attach the CPAP device to the ETT. Caution: The ET tube 

should only be inserted to the point the cuff disappears. Once the 

cuff disappears the cuff should be inflated. 

When should CPAP be discontinued, and manual ventilation 

started? 

CPAP should be discontinued when a 

patient goes from respiratory distress to 

respiratory failure. It is recommended that 
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all CPAP patients be continuously monitored using 

capnography/capnometry and pulse oximetry. Oxygenation is 

obviously very important, but the true measure of a patient’s ability 

to move air is carbon dioxide (CO2). Patients in respiratory distress 

can have a relatively normal CO2 because they are compensating, 

exhibited by the effort they are putting in to breathe. As the patient 

tires or their condition worsens their ability to compensate may no 

longer be effective. Once the patient starts to decompensate their 

CO2 levels will start to climb. As the CO2 climbs and converts to an 

acid the pH will fall causing the patient to become acidotic and end 

up in respiratory failure. The patient will exhibit a reduction in their 

work of breathing or effort to breathe (running out of gas), will show 

signs of a decrease in their level of consciousness (narcosis from 

high levels of CO2). These patients need to be ventilated manually 

or placed on a ventilator and are no longer candidates for CPAP. 

CPAP Verses BiPAP™ (BiLevel) 

BiPAP is the trademark name for a Bi-level CPAP device 

manufactured by Respironics. BiPAP is defined as Bi-level Positive 

Airway Pressure and is a type of CPAP. Bi-level is basically the 

same as having 2 levels of CPAP, a high and a low. A typical order 

for Bi-level would be written Bi-level 10/5 cmH2O pressure where 

10 is the high level of pressure and 5 is the low. You can think of it s 

being a base level of 5 cmH2O, but then when the patient inhales, 

the pressure "kicks it up a notch" to the higher level of 10 cmH2O, 

it’s the increase in pressure that helps the patient inhale. The 

difference between the pressures is referred to Pressure Support. 

Having Pressure Support of at least 5 cmH2O helps reduce the work 

of breathing. Because the boost in pressure helps the patient inhale 

Bi-level would be considered NIV or NIPPV (non-invasive positive 

pressure ventilation). It’s common to see CPAP referred to as non- 

invasive ventilation (NIV) but in the true sense of the term it’s not 

correct. CPAP works fine for patients in respiratory distress with 

reduced oxygen saturation (hypoxemic respiratory distress) where 

Bi-level can be more effective for patients that have increasing 

EtCO2 (hypercapnic respiratory distress) and may be heading toward 
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respiratory failure. That’s one of the reasons doctors many times 

want to go with Bi-level when EMS arrives at the hospital not 

because it’s a better device but because the patient needs help with 

the work or is deteriorating. CPAP and Bi-level buy time for the 

patient, but do not cure the underlying problem. 

 

 

 

 

 
Flow-Safe II + First Disposable BiLevel 

device by Mercury Medical Clearwater 

Florida 

 

 

 

 

 

 

For those that support Bi-level over CPAP: 

 

“Although there are some theoretical advantages of Bi-level over 

CPAP, there is no clinical evidence that one offers an advantage 

over the other in the treatment of acute respiratory failure.” 

 

Note: On occasion some authors use respiratory failure in place of 

respiratory distress. CPAP is not indicated for respiratory failure. 

 

Review of the role of non-invasive ventilation in the emergency 

department - Anthony M Cross 

http://emj.bmj.com/content/17/2/79.full 

 

“One randomized trial showed an increased incidence of myocardial 

infarction in the BIPAP group” 

(Myocardial Infarction = Heart Attack) 

(BiPAP – Respironics name for BiLevel) 

 
http://www.ncbi.nlm.nih.gov/pubmed/9142026 

 

http://emj.bmj.com/content/17/2/79.full
http://www.ncbi.nlm.nih.gov/pubmed/9142026
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Even though current evidence does not support one over the other 

many physicians anecdotally support BiLevel for patients with 

increasing EtCO2 or who may be tiring.  
 

Coaching Patients: Getting the best of CPAP 

Before discussing how to coach a patient when applying CPAP, it’s 

important to know the difference between respiratory distress and 

respiratory failure. A patient in respiratory distress is still able to 

move enough air in and out to maintain normal lab values (pH & 

CO2), but they are expending a lot of energy to do it. These patients, 

even though they are working hard, are generally alert. On the other 

hand, a patient in respiratory failure can no longer move enough air 

to maintain lab values and are generally not alert and need help to 

move air with either a CPR bag/Bag-Valve-Mask or ventilator. 

Respiratory failure patients are NOT CPAP candidates. 

 

With that said I believe the most important factor in the success of 

CPAP has very little to do with equipment. The success of CPAP is 

directly related to the coaching and bedside manner of the clinician 

applying it. That’s right, bedside manner. It’s an art often lost in 

today’s fast-paced electronic world. Let’s look at a typical difficulty 

breathing patient. It’s more than likely the patient has had the 

problem for several hours if not days before calling EMS. The 

patient is possibly scared, potentially hypoxic and having the worst 

day of their life. Now here comes EMS with lights and siren, 

anywhere from 2 – 6 people and a whole lot of equipment. After a 

quick assessment and without saying much the CPAP device is 

strapped on the patient’s face with little to no explanation. The 

device is noisy, uncomfortable and blowing oxygen at high flow rate 

and pressure into their face, and then we wonder why the patient 

panics and the treatment fails. It’s important to remember that when 

applying CPAP the patient is in respiratory distress not failure and 

there is time to get it right. 

 

Some patients may not tolerate CPAP for a variety of reason, but 

one of them should not be the clinician. Here are some coaching 

techniques that should improve your success with CPAP. 
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1. Have one clinician attempt to get a rapport with the patient. 

If that’s successful have the same clinician stay with the 

patient until the patient is delivered to the Emergency 

Department. 

2. Explain what you’re going to do, for example “This mask is 

going to blow oxygen into your face like sticking your head 

out the window of a moving car” 

3. Have the gas flowing before placing the mask on their face, 

this allows them to feel the flow of air and to hear the noise. 

4. Set the pressure low and titrate up as needed. Many patients 

can’t tolerate the initial gas flow or pressure associated with 

10 cmH2O. 

5. Let the patient hold the mask to their face at first instead of 

strapping the mask on. This allows the patient to have some 

measure of control to pull the mask away.  

6. Once the patient starts to accept the therapy then apply the 

strap or head harness. Some patients may fight against 

having the mask strapped on. If that’s the only way to get 

them to utilize the device that’s ok, it will still work. 

7. Don’t get distracted by completing your report or calling the 

hospital. This is the time for verbal coaching and trying to 

get the patient to breathe with the device and not fight 

against it. 

8. Continue to assess the patient, capnography, pulse oximetry, 

EKG and work of breathing. 

9. If work of breathing does not improve after several minutes 

or the patient is not tolerating the device try and increase the 

flow rate. Remember if the gas flow is too slow the patient 

will have air hunger and feel short of breath. Air hunger 

caused by a slow flow rate is often attributed to the patient’s 

inability to tolerate CPAP, or the device is not functioning 

properly, when in fact the device is not set correctly for the 

patient. 

10. In addition to increasing the flow rate the pressure can also 

be increased. A common starting pressure is 5 cmH2O. If this 

is the case titrate up to 7.5 and then 10 if needed (follow 

local protocols). Be very cautious when exceeding 10 

cmH2O, work of breathing can be greatly increased when 

patients are required to exhale against high pressures. 
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11. Continue to talk to the patient. You might even try placing a 

hand on their shoulder letting them know you’re there and to 

encourage them to work with not against the device. 

 

10 things to remember for improving outcomes with CPAP. 

 

1. Pick the right patient. 

2. Talk to the patient, explain what’s going to happen. 

3. Use a comfortable mask with a good seal. 

4. Let the patient touch and hold the mask. 

5. Titrate the pressure form low to high. 

6. Make sure the flow is fast enough. 

7. Continue to monitor the patient. 

8. Don’t get distracted. 

9. Make adjustments. 

10. Coach, Coach, Coach. 

 

“Not every patient will have success with CPAP, so know when 

to say when.” 

 

The ideal CPAP device for EMS 

If you had the opportunity to design your own CPAP device or select 

one for your agency what capabilities would it have to have? Price is 

always a factor, but in this case what would you want your device to 

have or be capable of to work in EMS? Here’s my list: 

1. Pressure manometer – As I said earlier we should never put a 

patient under pressure that’s not monitored. 

 

2. Comfortable mask with a good seal – Patients 

that are not comfortable are rarely compliant with 

CPAP. Masks that don’t seal never work. It should 

be easy to apply and give easy access to the patient face for 

medications or if they have an airway issue. There should also be a 

variety of mask sizes. 
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3. High oxygen concentration capability – Hypoxia can only be 

treated with oxygen. I don’t think we need to know the exact 

percentage but having the ability to titrate the percentage to maintain 

at least a 94% on the pulse-ox is a must. 

4. Minimize oxygen consumption – EMS units obviously have a 

limited supply of oxygen. Conserving oxygen would be extremely 

important for agencies with long transport times. 

5. Few parts – Medics and EMTs hate parts. If I have to put it together 

I might not use it correctly or not at all.  

6. Compact – Space in limited in EMS especially in our equipment 

bags or kits. A CPAP device should fit into your normal equipment 

so treatment can begin at the patient’s side not once they are in the 

transport unit. 

7. Nebulizer capable – Breathing treatment are commonly 

administered with CPAP. CPAP should not have to be discontinued 

to give a breathing treatment. 

8. Capnometry (number)/Capnography (graph) capable – 

Monitoring EtCO2 when administering CPAP is essential to 

assessing the patient. With CPAP, I would recommend using the 

cannula style gas sampling line to get a more accurate graph. The 

graph may washout with in-line monitoring regardless of the CPAP 

device being used due to the high flow rates. 

9. Disposable – To reduce the spread of infection, no cleaning 

requirements, and can be left at the hospital preventing delays 

returning to available status. 

10. Pressure relief valve – To prevent excessive pressure from 

harming the patient. 

 



27 | P a g e  
 

Conclusion 

With the changes in medicine both clinically and financially EMS 

can no longer concern themselves with just the time from dispatch to 

the arrival at the hospital. Not only will EMS be involved with 

patients before they call 911 (Advance Practice Paramedics) they 

will also have to have a greater understanding of how their actions 

before arriving at the hospital effect care in the hospital. Research 

has shown that CPAP reduces the need for intubation and that 

intubated patient’s stay in the hospital twice as long as non-

intubated patients. It’s been reported that one day in the ICU can 

cost as much as $8,000 and with reimbursement being based on 

outcomes and not treatments EMS care can affect the hospital’s 

bottom line. Expanded use of CPAP can be a win not only for the 

patient but the hospital as well as EMS. Some medical directors 

have asserted that due to short transport times there was no need for 

an aggressive CPAP protocol. To look at the fallacy of this thinking 

consider the following scenario where EMS does not carry CPAP: 

EMS responds to a patient who is complaining of difficulty 

breathing. After assessing the patient they determine the 

patient is in CHF. The crew provides general supportive care 

(O2, IV, and monitor) and administers Nitroglycerin. The 

patient is placed on the stretcher and taken to the ambulance. 

Once the patient is settled in the ambulance the patient is 

transported to the hospital about 10 minutes away. During 

transport the crew called the hospital and gave report. Upon 

arrival at the hospital the patient was unloaded and taken 

inside where the triage nurse directed the crew to a cardiac 

bed. The patient was transferred to the bed and a report was 

given to the nurse. The ER doctor arrived at the bedside and 

quickly ordered the patient to be placed on CPAP. At this 

point the unit secretary pages Respiratory Therapy to place 
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the patient on CPAP. Respiratory Therapy arrives a few 

minutes later and starts the patient on CPAP. 

This is a pretty typical call for EMS just about anywhere. EMS 

clinicians learn early that patients don’t call at the first sign of 

trouble. In this scenario how much time would have passed from 

first contact with the patient to the start of CPAP by Respiratory 

Therapy (Assuming Respiratory and a CPAP machine are 

available)? If the patient is on CPAP within an hour of first contact 

the system did well. But, why should a patient continue to suffer and 

potentially deteriorate for another hour? (Answer: They shouldn’t) 

Especially when we consider the patient may have been spiraling 

down several hours before calling 911. Other factors to consider: 

What if Respiratory Therapy is not available? 

What if the closest hospital is on divert? 

What if the hospital is extremely busy and does not have a CPAP 

machine available? 

What if you are on an ALS engine waiting for a transport unit? 

CPAP is a cost effective life saving device that should be 

standard of care in every EMS system. 

 

“Education is learning what you didn't even  

know you didn't know”  

 

      Daniel J. Boorstin 
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