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Guidelines to CPAP & Bi-level device pressure titration in adults.

1. Normal procedure

Diagnosis and initiation of therapy for Sleep Apnea is usually conducted over at least two nights of polysomnographic testing. 

· The first night polysomnographic Study is to establish a reliable baseline. If the subject is positive for Sleep Apnea, a second night should be programmed.

· The second night is utilized to initiate and titrate nasal CPAP.

During night one, the objective is to document sleep apnea while the patient is sleeping on the back, in all stages of sleep, but most significantly in REM sleep. 

Many patients have a strong positional component to their apnea, and if they are allowed to sleep on their side for the entire study, this can result in a false negative result.
If the first hour of recording produces only snoring or hypopneas the patient will be asked to sleep supine if they have not done so previously. It is very important to have the patient sleep on their back, preferred during REM stage, for at least a portion of the test. 

During second night CPAP titration is applied to specify the lowest CPAP level, which abolishes obstructive apneas, hypopneas, respiratory effort-related arousal (RERA), and snoring in all sleep positions and sleep stages.

During CPAP titration, sleeping on the back is even more critical. The objective here is to document effective CPAP pressure in the worse case scenario, which is on their back, in REM sleep. 

There is a generalized atonia (paralysis) that normally occurs during REM sleep, which will exacerbate the OSA symptoms. 

Keep in mind: REM sleep is most plentiful during the last third of the sleep period.

2. Split-Night procedure

In the event that there is a very long delay between the first and second night sleep study and the patient's sleep recording has documented a minimum of 30 qualifying apneas accompanied by desaturations of 4% or more of baseline and the typical RERA’s within the first 3 hours of lights off, CPAP should be initiated.

Some subjects may meet life threatening or severe criteria necessitating immediate intervention early enough in their first night of polysomnographic study to begin application and titration of therapeutic modalities appropriate for their sleep disordered breathing abnormality. 

If any one or more of the following occurs and is associated with Obstructive Respiratory events, CPAP should be initiated immediately:

· Bradycardia of 40 beats per minute or less.

· PVC couplets or bigeminy.

· Sinus bradycardia (arrest) > 2.5 seconds.

· SaO2 to 75% or below.

Awaken and explain to patient that the sleep study is being modified to include his/her sleep with the assistance of nasal CPAP. Begin procedure for nasal CPAP titration. A minimum of 3 h of sleep is preferred to adequately titrate.

Research indicates that split-night CPAP titrations contribute to inadequate pressure settings in up to 49% of patients because insufficient time is spent in titration. To find an optimal pressure level, the technologist must carefully monitor the subject’s response in all sleep stages and positions.

On occasion, an additional full-night CPAP titration PSG may be required, if the split-night study did not allow abolishment of the vast majority of obstructive respiratory events or prescribed CPAP treatment does not control clinical symptoms.

3. nCPAP titration

Explain procedure to your subject. CPAP should start with a low level of 3 to 4 cm H2O pressure and when the subject fall asleep gradually every 5 to 15 minutes increase by 1 or 2 cm/H2O pressure until 10 cm/H2O and if necessary in 0.5 to 1 cm increments thereafter every 15 to 30 minutes till apneas and hypopneas have been alleviated. 

15 to 18 cm H2O pressure is the maximum CPAP pressure established in most Sleeplab’s, except rare cases that need even more. At higher pressure there is a greater risk that subject tear off the mask during sleep!

CPAP will be initiated at a higher pressure if the patient has difficulty falling asleep (“sensation of not getting enough air”) on CPAP at 4 cm H2O. 

Common conditions associated with this problem include nasal congestion, severe obesity, and prior chronic treatment with CPAP.

According to Richards et al, nasal congestion, dry nose, and sore throat affect 40% of individuals using nasal CPAP.
If subject suffer from claustrophobia or is anxious, you will need more time to prepare, explain and assure your subject. In this case increase very slowly the pressure.

Note: Sleeptechs spend a lot of their workload to explain, educate, adapt the mask and assure the patient with the use of nCPAP, sometimes this is underestimated by the physicians and direction.

If therapeutic pression is established, reduce pCPAP slightly “as test” and watch for reappearance of respiratory events, snoring or RERA’s.

Conversely, if CPAP pressure is set too high, the subject may experience discomfort resulting in fragmented sleep, frequent awakenings or oral leaks. Some patients who use high-pressure levels may experience central apneas. 

If obstructive or mixed apnea is converted to central apnea of the Cheyne-Stokes type during CPAP titration, a further upward titration of CPAP may be attempted. 

If no level abolishes central apnea, then the pressure level will be adjusted to a level that abolishes the obstructive component. Brief central apneas in REM sleep that do not result in either desaturation or arousal from sleep will not prompt further increases in pressure. 

If frequent central apneas (not of the Cheyne-Stokes type) are noted during a CPAP titration following arousal from sleep, then the following will be considered: Preceding evidence of snoring/airflow limitation or UARS (upper airway resistance syndrome) suggests a trial of a higher level of CPAP. 

If this is not successful, trial of a slightly lower pressure of CPAP may be attempted (possible arousals secondary to excessive pressure/leaks).

If high levels of CPAP (>10 cm H2O) are necessary to maintain upper airway patency but is not tolerated by the patient because discomfort exhaling against positive pressure, a temporary reduction in pressure, until the patient falls asleep, will be attempted. If several attempts at a slow increase in pressure to a level adequate to maintain airway patency is not tolerated, bi-level pressure titration will be attempted.

If the patient is having difficulty tolerating nasal CPAP secondary to nasal congestion or obstruction, a heated humidification will be added. If difficulty persists a topical vaso-constrictor spray will be applied if so ordered by the physician.

If high mouth leaks occur in CPAP procedure, heated humidification and/or a chinstrap will be applied. If this is unsuccessful, a switch to bi-level pressure will be attempted to lower the mean pressure. If this is not successful a full-face mask can be utilized.

It is not uncommon for a titration to appear at first successful, but to have events reappear suddenly. It is important to remember that flow, respiratory tracings, and oximetry alone are not always reliable indicators of obstructed breathing. It is common to reach a pressure level that eliminates respiratory events, only to have events appear again once the patient changes position.

Even when a successful titration is performed, many variables remain that can contribute to a patient’s inability to tolerate CPAP. Therapeutic failure to CPAP devices is considered to be about 20 to 30 %.

4. Bi-Level titration

Bi-level pressure can also be initiated from the start if ordered by the physician. Indications will include previous failure to tolerate CPAP and known severe hypoventilation or COPD.

Bi-level pressure will be titrated as follows. IPAP = EPAP will be both increased until obstructif apnea abolished. Then IPAP increased until hypopnea, snoring, desaturation and respiratory effort-related arousal (RERA) are abolished. If events persist despite the maximum tolerated IPAP, then the EPAP will be increased in 0.5 to 1 cm H2O increments.

For those suffering from alveolar hypoventilation or chronic lung disorders, increasing the IPAP without increasing the EPAP will increase the tidal volume, improving ventilation and oxygenation in some patients. Bi-level devices are often preferred for individuals with alveolar hypoventilation and chronic lung disorders. A successful pressure titration is essential to eliminating sleep-disordered breathing while maintaining patient comfort.

If patients cannot tolerate a level of CPAP or bi-level pressure sufficient to maintain upper airway patency, the head of the bed will be elevated 30 degrees or the lateral sleep position will be studied with the use of a tennis ball or pillow. Can also be of use when subject suffer from aerophagia

5. Oxygen therapy

If the patient's SaO2 remains below 90% and the respiratory obstructions have been eliminated, oxygen should be initiated inline with CPAP beginning with 1 liter per minute to a maximum of about 4-5 liters unless otherwise ordered by physician. Humidifier inline is recommended for O2 liter flows above 3 liters per minute. The oxygen should be judiciously increased until the patient's SaO2 is 90% or better.

Contra indications:

· Smoking and open flames

Relative precautions:

· CO2 retention.

· Nasal mucosa dryness and irritation from diminished humidification.

· Nasal mucosa irritation and/or epistaxis (nose bleeding) from excess oxygen flow. 

· Nasal passages must be patent.

Preparation for oxygen initiation:

· Confirm Physician's order for Supplemental Nocturnal oxygen titration.

· Explain oxygen titration procedure to patient.

· Place oxygen delivery device in position in the nasal mask and secure. If oxyconcentrator is used, be aware that the pressure of the O2 delivery is high enough to be injected in the nasal mask (blocked oxyconcentrator!).

· Assure proper location of airflow device(s) for adequate nasal/oral airflow recording(s).

During recording:

· Record baseline liter flow of 0 (room air) as: "Room Air" at the beginning of the Sleep Study and any time the liter flow is adjusted.

· Initiate Oxygen, if indicated, after an adequate SaO2 baseline of less than 85% on room air has been established. Supplemental O2 should be initiated beginning at one (1) liter per minute. If SaO2 continues to remain below 90%, increase O2 until SaO2 is at or above 90%. Increase O2 in increments of 0.5 LPM to a maximum of 4 to 5 LPM. 

· Be cognizant of patient's diagnosis and any history of retaining CO2.

6. Auto-PAP, smart (versus stupid)-CPAP

Patients with the following conditions are not currently candidates for auto-titrating positive pressure (APAP) titration:

· Congestive heart failure.

· Lung disease such as chronic obstructive pulmonary disease (COPD).

· Daytime hypoxemia and respiratory failure from any cause, or prominent nocturnal desaturation.

· Patients expected to have nocturnal arterial oxyhemoglobin desaturation due to conditions other than OSA (e.g., obesity, hypoventilation syndrome).

· Patients who do not snore (either due to palate surgery - UPPP or naturally) should not be titrated with an APAP device that relies on vibration or sound in the device's algorithm.

· APAP devices are not currently recommended for split-night titration.

· Certain APAP devices may be used during “attended” titration to identify by polysomnography, a single pressure for use with standard continuous positive airway pressure (CPAP) for treatment of OSAS.

· Once an initial successful attended CPAP or APAP titration has been determined by polysomnography, certain APAP devices may be used in the self-adjusting mode for unattended treatment of patients with OSAS.

· Use of unattended APAP to either initially determines pressures for fixed CPAP or for self-adjusting APAP treatment in CPAP-naïve patients is not currently established. 

· Patients being treated with fixed CPAP on the basis of APAP titration or being treated with APAP must be followed to determine treatment effectiveness and safety. 

· A re-evaluation and, if necessary, a standard attended CPAP titration should be performed if symptoms do not resolve or the CPAP or APAP treatment otherwise appears to lack efficacy. 

APAP designed for Cheyne-Stokes

A rather new device seems helpful with subjects suffering from periodic breathing of the Cheyne-Stokes type. The device auto-set pressure and oscillates around this pressure on small time bases, depending the frequency of the periodic breathing.

7. Adherence to CPAP/Bi-Level treatment

· Efforts directed at OSA patient education are warranted for at least the first month of PAP treatment to promote effective long-term adherence with treatment. Physicians, specially trained technologists, or nurses may provide this education.

· To enhance and ensure PAP adherence and equipment maintenance, follow-up should occur at least once after the initiation of treatment, and thereafter on a yearly basis.

· Adjustments or changes in the PAP-patient interface are not uncommon and may be indicated, due to difficulties with mask fit leading to skin abrasion, massive air leak, or to mask, tubing, or re-breathing valve breakage. 
· Adequate adherence to PAP is defined as > 4.5 h of PAP use per night on a routine basis.

· Maximal improvement in neurocognitive symptoms can require as long as 2 months of PAP treatment.

A study performed by Pepin et al indicated compliance rates in Europe of 65% to 80%, compared with an even lower effective compliance rate of approximately 46% in the United States. Pepin et al believe that the difference in effective compliance rates between Europe and the United States is due to variations in prescription and technical follow-up care.

8. Level of experience


Inexperienced or poorly trained staff may contribute to an individual’s lack of CPAP compliance. 

· It is common for some sleep centers to hire personnel with little or no medical background to perform PSG’s and CPAP titrations. 

· Even individuals with some medical background may lack the skills needed to perform CPAP/bi-level titrations. 

The ability to titrate and troubleshoot CPAP or bi-level support effectively will be found among experienced technicians who have a good understanding of respiratory physiology and anatomy, sleep and respiratory disorders, and sleep or respiratory equipment.

The failure of home care companies to educate and follow the patient properly may also contribute to poor compliance rates. In fact, many home care companies employ non-medical personnel to set up equipment and educate their clients.

9. Patient ID

It is a good practice to give your patients a medic-alert ID necklace or bracelet, as well as a wallet note, notifying emergency medical personnel that he/she suffers from apnea, the type of machine used (CPAP, BiPAP, AutoPAP), the prescribed pressure and the coordinates of the sleeplaboratory and physician.
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