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INSIGHTS

Your Simple Path to Medical Findings

We simplify major findings into brief,

straightforward summaries to keep you

1 | What is CPAP?

Continuous Positive Airway Pressure (CPAP) is a non-invasive ventilation method
delivering constant positive pressure through a mask to maintain open airways.
It provides non-invasive respiratory support that improves oxygenation and
ventilation, reduces the work of breathing, and decreases the need for intubation
and mechanical ventilation.

CPAP is considered a critical tool for respiratory management. It provides
effective support in both hospital and prehospital settings. In emergency
medical services (EMS), CPAP offers immediate respiratory support to patients in
acute respiratory distress and improves outcomes during transport to medical
facilities. The portability and ease of use of CPAP masks allow for rapid and
effective emergency intervention in the field. Its ability to prevent the
progression of respiratory failure and reduce the need for invasive procedures
highlights its importance in modern medical practice.

Insights into

CPAP Therapy

2 | Clinical Benefits

* Enhanced Oxygenation: By keeping airways open and improving alveolar
recruitment, CPAP therapy enhances oxygenation, which is beneficial for patients
with Acute Respiratory Distress Syndrome (ARDS, Congestive Heart Failure (CHF),
and Chronic Obstructive Pulmonary Disease (COPD)

* Reduced Need for Intubation: CPAP therapy can prevent the progression
of respiratory distress to respiratory failure, reducing the need for invasive
mechanical ventilation and intubation.

* Lowered ICU Admissions: Effective CPAP therapy stabilizes patients in
respiratory distress, reducing the need for ICU admissions by managing acute
respiratory conditions in less intensive care settings.
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3 | Mechanism of Action

e Airway Support: CPAP delivers continuous positive pressure during inspiration and
expiration, preventing airway collapse and maintaining patency. This continuous positive
pressure supports the airways and keeps them open.

* Reduction of Work of Breathing: By maintaining alveolar patency, CPAP decreases
the effort required for lung inflation during inspiration, thereby reducing respiratory
muscle workload and preventing fatigue. This is beneficial in patients experiencing severe
dyspnea and respiratory distress.

* Improvement in Gas Distribution: CPAP increases alveolar pressure, enhancing the
gas distribution within the lungs and promoting the re-expansion of collapsed alveoli. This
process improves ventilation/perfusion (V/Q) matching, crucial for efficient gas exchange.

* Enhanced Gas Exchange: By increasing alveolar pressure, CPAP helps
counterbalance interstitial or capillary hydrostatic pressures, thus reducing the movement
of fluid into the alveoli and preventing pulmonary edema.

 Alveolar/Hydrostatic Pressure Dynamics: By increasing alveolar pressure, CPAP
helps counterbalance interstitial or capillary hydrostatic pressures, thus reducing the
movement of fluid into the alveoli and preventing pulmonary edema.

* Improvement in Cardiac Output: CPAP raises intrathoracic pressure, which
reduces left ventricular afterload, making it easier for the heart to eject blood.

* Increased Tidal Volume and Stabilized Minute Ventilation: CPAP enhances

tidal volume, thereby decreasing the work of breathing. By stabilizing minute ventilation
and increasing functional residual capacity (FRC), it improves ventilation-perfusion (V/Q)
matching and can reduce oxygen requirements.

e Management of Hypercarbia: Enhanced ventilation with CPAP facilitates effective
removal of carbon dioxide, preventing hypercarbia and associated complications such as

respiratory acidosis.
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4 | Indications

4.1 | Congestive Heart Failure (CHF):

¢ Reduction in Left Ventricular Afterload: CPAP increases intrathoracic pressure,

which lowers left ventricular transmural pressure (LVPtm) during systole. This decreases the
resistance the left ventricle must overcome to pump blood, leading to reduced left ventricular
afterload and the heart's workload.

e Unloading of Inspiratory Muscles: By increasing intrathoracic pressure, CPAP reduces
the amplitude of esophageal pressure (Pes), thereby decreasing the force needed by the
inspiratory muscles with each breath. The unloading of the inspiratory muscles helps prevent
fatigue, making breathing easier for patients with CHF.

e Improved Cardiac Output and Efficiency: The combined effect of reduced afterload
and decreased respiratory muscle effort allows the heart to pump more efficiently. CPAP
maintains cardiac index (Cl) without compromising cardiac output. This enhances blood flow
and oxygen delivery, relieving symptoms of heart failure and enhancing overall cardiovascular
health.

* Reduction in Heart Rate: CPAP therapy can lead to a reduction in heart rate, potentially
by lowering cardiac sympathetic activity or increasing parasympathetic activity. This decrease in
heart rate, combined with reduced afterload, lowers myocardial oxygen consumption, easing
the heart's workload. In addition, slower heart rate also allows for better ventricular filling during
diastole.

 Stabilization of Hemodynamics: CPAP stabilizes intrathoracic pressures, which helps
maintain consistent blood pressures and improve hemodynamic stability. This stabilization
supports better perfusion of vital organs and reduces the risk of hemodynamic fluctuations that
can exacerbate CHF symptoms.
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4.2 | Cardiogenic Pulmonary Edema:

e Reduction of Left Ventricular (LV) Afterload: CPAP reduces LV afterload by
lowering LV transmural pressure in these patients. This effect decreases LV filling pressure,
thus limiting pulmonary edema without compromising cardiac index

* Decreased Systemic Venous Return: CPAP reduces venous return by increasing
right atrial pressure (Pra) and mean systemic filling pressure (Pms). This results in a
decrease in blood flow due to increased resistance to venous return.

* Improved Oxygenation and Respiratory Compliance: CPAP helps to restore
functional residual capacity by recruiting alveoli, which reduces right-to-left
intrapulmonary shunting and enhances oxygenation. This process improves lung
mechanics and respiratory system compliance. By addressing the increased extravascular
lung water, reduced lung volume, and increased airway resistance seen in CPE, CPAP aids
in balancing oxygen consumption and delivery, thereby reducing the oxygen cost of
breathing

e Decreased Endotracheal Intubation (ETI) Need and Hospital Mortality:
CPAP has been shown to significantly benefit patients with Acute Respiratory Failure (ARF)
due to CPE by decreasing the need for endotracheal intubation (ETI) and reducing
hospital mortality rates. The use of CPAP improves vital signs and physiological
parameters, which reduces the necessity for invasive ventilation. This helps avoid
complications associated with invasive procedures, such as upper airway trauma,
respiratory tract infections, and cardiovascular disorders.

* Pre-Hospital Setting Effectiveness: Early application of CPAP in pre-hospital
settings has also been shown to improve symptoms, thereby reducing the incidence of
ETI and in-hospital mortality. However, the results vary among studies, suggesting that
outcomes may be influenced by factors such as personnel expertise and patient severity.
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4.3 Chronic Obstructive Pulmonary
) Disease (COPD) Exacerbations (10):

* Reduces Inspiratory Effort: The application of CPAP results in a significant reduction in
inspiratory effort and the pressure-time product for both the diaphragm and the inspiratory

muscles in a dose-dependent manner.

* Improves Breathing Pattern: CPAP enhances the breathing pattern by reducing the
respiratory rate and increasing tidal volume, while minute ventilation remains constant.

* Relieves Dyspnea: CPAP decreases the effort required for breathing and helps relieve
shortness of breath by counteracting the inspiratory load created by dynamic hyperinflation

with intrinsic positive end-expiratory pressure (PEEP).

 Stabilizes Gas Exchange: CPAP maintains or improves arterial oxygen tension (Pa,02)
and arterial carbon dioxide tension (Pa,CO2) levels.

* Decreases Need for Mechanical Ventilation: Early use of CPAP can prevent the need
for intubation and mechanical ventilation during acute COPD exacerbations.

4.4 Drowning

* Improved Oxygenation: CPAP helps reverse the hypoxic insult in drowning victims by
providing continuous positive airway pressure which helps to recruit and retain patent alveoli,
to ensure adequate oxygenation and ventilation.

* Reduction of Pulmonary Edema and Secretions: The body's response to water
aspiration involves an inflammatory cascade that may necessitate continuous positive pressure
to open and keep alveoli functional. For drowning patients who have adequate perfusion and
can breathe spontaneously, CPAP can effectively perform this role.

www.otwo.com

5 45A Armthorpe Road, Brampton, ON, Canada, L6T 5M4 o mo UUmm”Bd ™
Telephone: +1 905 792-OTWO (6896) N.A. Toll Free: +1 800 387 3405 - Veﬂma“[]n

Facsimile: +1 905 799 1339 Email: resuscitation@otwo.com

© Readers may distribute the provided work without prior permission as long as it remains unaltered and is not used for

commercial purposes. Distribution is allowed provided that the author and O-Two Journal are credited appropriately.”



o two Moe Halawani, MD | O-Two Clinical Specialist

INSIGHTS

Insights into
4 5| COVID-19 Patients | CPAP Therapy

with Acute Respiratory Failure

* Improved Oxygenation: CPAP has been shown to improve
oxygenation in patients with severe hypoxemic respiratory failure due to
COVID-19. The application of CPAP increases the functional residual
capacity (FRC) and enhances gas exchange.

* Reduced Respiratory Rate: CPAP helps in reducing the
respiratory rate in patients, indicating a decrease in the work of breathing
and improved respiratory efficiency.

e Avoidance of Intubation: CPAP can prevent the need for
mechanical ventilation in some patients by improving oxygenation and
reducing the severity of respiratory failure.

» Stabilizes Gas Exchange: CPAP maintains or improves arterial
oxygen tension (Pa,02) and arterial carbon dioxide tension (Pa,CO2)
levels.

* Management in Medical Wards: CPAP can be effectively

administered to severely hypoxemic patients in medical wards, outside of

intensive care units (ICUs), allowing for broader use in hospitals with

limited ICU capacity, although it may be less effective for elderly patients |
with high oxygen requirements.

4.6 Pre-Intubation
' and Post-Extubation Support

* Pre-Intubation: CPAP enhances oxygenation by providing continuous positive airway pressure (CPAP)
before endotracheal intubation. This maintains positive end-expiratory pressure (PEEP), which reduces
atelectasis, increases alveolar surface area, and improves ventilation/perfusion (V/Q) matching, thereby
enhancing overall oxygenation.

* Post-Extubation: CPAP is used post-extubation for patients who still require positive pressure support
but do not need invasive ventilation. It benefits patients with obstructive sleep apnea (OSA) or congestive
heart failure (CHF) by keeping airways open, improving gas exchange, and reducing the work of breathing.
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5 Contraindications

Uncooperative or
Extremely Anxious Patients:

5.

Patients who are unable or unwilling to tolerate the CPAP mask or

Insights into

who experience significant anxiety may not be suitable candidates

CPAP Therapy |—

Reduced
Consciousness:

5.2

CPAP is contraindicated in patients with
significantly reduced consciousness who cannot
protect their airway, as they may be at risk for

aspiration.

Cardiovascular instability
5-3 M .
or Respiratory Arrest:

Patients with severe hemodynamic instability or those in
respiratory arrest should not receive CPAP therapy. CPAP may not
provide sufficient respiratory support in these cases and could

exacerbate cardiovascular instability.
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Pneumothorax:

CPAP is contraindicated in patients with pneumothorax or other air

leak syndromes, as the positive pressure can exacerbate the air

leak and worsen the condition.

T

Insights into

5.5

Severe Nausea with Vomiting:

C PA P Th e ra py Patients experiencing severe nausea and vomiting are at increased risk

E .
56 Xcesslve

Respiratory Secretions:

Excessive respiratory secretions can obstruct the airways

and impair the effectiveness of CPAP therapy. Patients

with copious secretions require frequent suctioning and

may not be suitable for CPAP.

[

of aspiration if CPAP is applied.

Severe Air
Trapping Diseases:

5.7

In patients with severe air trapping conditions,
CPAP may exacerbate hyperinflation and increase

58 Low

the risk of barotrauma.

blood pressure:

If the patient has a systolic blood pressure <

90 mm Hg.
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DICAL DISCLAIMER

The medical information provided in these
insights is derived from published sources and is
intended only for educational and informational
purposes. This information aims to enhance
understanding and support ongoing learning
within the medical community. It is not a

substitute for local policies or the clinical
judgment of healthcare professionals and does
not constitute medical advice, diagnosis, or
treatment. It is crucial to follow the officially
authorized guidelines of your healthcare or EMS
facility. Always consult your institution's specific
protocols and policies before making any changes
to patient care practices.
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