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Prepared for the HOBIT Trial

By Bill Gossett
HYCEP Procedure
General Information Regarding “VAP” or Ventilator Associated Pneumonia
Quotes from literature regarding the pooling of secretions above the cuff and associated ventilator associated pneumonia (VAP).

1. “Aspiration of secretions containing bacterial pathogens into the lower respiratory tract is the main cause of ventilator-associated pneumonia.” (Muscedere et al., 2011). (1)
2. “Subglottic secretion drainage reduced the incidence of ventilator-associated pneumonia by nearly half…primarily by reducing early-onset pneumonia (pneumonia occurring within 5 to 7 days after intubation).” (Dezfulian et al., 2005). (2)

3. Preventions of VAP: “Minimize pooling of secretions above the endotracheal tube cuff 1. Provide endotracheal tubes with subglottic secretion drainage ports for patients likely to require greater than 48 or 72 hours of intubation (quality of evidence: II). a. Intermittent and continuous drainage of subglottic secretions has been studied in 13 randomized controlled trials. On meta-analysis, the use of endotracheal tubes with subglottic drainage reduced VAP rates by 55%, mean duration of mechanical ventilation by 1.1 days, and intensive care length of stay by 1.5 days.”  (Klompas et al., 2014). (3)

The quoted articles address the concern of oral secretions accumulating above the ETT cuff (subglottic) and the care that is necessary to prevent the aspiration of these contaminated oral secretions into the patient’s lungs with attentive ventilator care.  

The risk of VAP increases when the cuff is intentionally deflated for an HBO treatment and contaminated secretions are “dumped” and aspirated into the patient’s sterile lung field, predisposing the subject to VAP. 
All HOBIT subjects who are randomized to one of the hyperbaric treatment arms will need their ETT cuff switched from air to normal saline (NS) or sterile water.  This step is required because as pressure increases or decreases inside the hyperbaric chamber it will affect the volume of air that is inside the cuff.  This effect is known as “Boyle’s Law” which describes gas volume changes with pressure changes.  As the hyperbaric chamber compresses this causes the patient’s ETT cuff volume to decrease.  Conversely during decompression of the chamber, the cuff volume will increase.  To prevent the effects of Boyle’s Law during a hyperbaric treatment, the air inside of the ETT cuff is exchanged with a sterile liquid such a NS.   Liquids are not affected by Boyle’s Law and will maintain the same volume during all of the pressure changes of the chamber.  

Critical Point:

The critical part of this procedure is the temporary point when the cuff is deflated in order to remove the air.   During this point any of the contaminated subglottic secretions, which have accumulated on top of the cuff, can easily drop into the subject’s sterile lung fields and predispose them to VAP.     Normally the cuff on an ETT is never deflated except for extubation, but this will happen for each of the HOBIT subjects who are randomized to a hyperbaric treatment arm. 
We recommend the follow procedure to minimize or eliminate any subglottic secretions from being aspirated into the subject’s lungs when changing the ETT cuff from air to normal saline (NS).
PROCEDURE

Note: this procedure requires two trained care givers.

1. First provide good mouth and oral care.

2. Suction secretions from the subject’s airways per your institution’s policy. 

3. Suction excessive oral secretions with a Yankauer suction device.

4. If the ETT has a subglottic suction port, apply suction according to your institutions policy to clear secretions above the cuff.  NOTE:  It cannot be assumed that this will remove all of the subglottic secretions above the cuff.   

5. Using an appropriately sized suction catheter, such as a 14 French, suction any remaining subglottic secretions above the ETT cuff.  Gently pass the catheter down the oral-pharyngeal cavity following the ETT.  Do this on both sides of the ETT until secretions are cleared from above the cuff.  Follow good suctioning technique according to your institutions policy and avoid any unnecessary stimulation to the patient.

6. Pre-fill a 30 cc syringe with NS to approximately 10-15 cc’s of NS and remove all of the remaining air in the syringe.  

7.  Connect a resuscitation bag to the subject’s ETT and begin hand bagging the patient on 100% oxygen.

8.  After thoroughly suctioning above the subject’s cuff (as noted in step # 5) connect the syringe to the ETT cuff’s pilot balloon, holding the syringe in an upright position (with the syringe plunger pointing upwards).

9.  While giving a full positive breath with the resuscitation bag, and holding that breath in the subject’s lungs (maintaining a positive airway pressure) have another therapist quickly and gently draw back the syringe plunger to evacuate all of the air from the cuff.  Note: The air evacuated from the cuff will go to the top of the syringe; above the NS.

10.  While keeping the syringe plunger in the upright position (with NS at the bottom of the barrel) immediately but gently push the NS back into the cuff until you feel a slight resistance. 

11.   Do not force or overfill the cuff with NS.  You should know ahead of time the approximate cuff volume by measuring a similar unused cuff.
12.   Place a stethoscope over the subject’s throat to listen for a minimal leak during peak pressure from a positive breath via the resuscitation bag.  Adjust cuff pressure using the same NS syringe so only a minimal leak is heard during the PIP.
13.   Note the position of the ETT to ensure that it is still in the correct position.
14.   Listen to the subject’s lungs to verify equal and bilateral breath sounds.
15.   Suction the patient if secretions are noted with auscultation.
16.   Chart and notify that the cuff has been changed to NS for the HOBIT Trial.
17.   The cuff’s pilot balloon should be clearly labeled that it is filled with NS for HOBIT and changes should be cleared through the ICU charge nurse.
18.   The cuff should remain filled with NS for the duration of the 5-day HOBIT Trial.  Changing the cuff back and forth between air and NS for each hyperbaric treatment only increases the risk of the subject acquiring a VAP.  It may also cause unnecessary damage to the cuff with possible cuff failure.
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COMPETENCY VALIDATION

Hyperbaric cuff exchange procedure (hycep)
	Print Name
	Department
	Title

	Competency: Hyperbaric Cuff Exchange Procedure (HYCEP)
Demonstrates knowledge of HYCEP procedure as evidenced by:
	(  New employee

(  Annual

	LEGEND:

A. Direct observation

B. Verbalizes

C. Written exam

D. Video/reading material review

E. Skills lab / testing

F. Other (specify):
	LEVELS OF PERFORMANCE
1. NA (not applicable)

2. Needs assistance (little or no experience)
3. Minimal assistance (some experience)
4. Perform independently (competent / experienced)
5. Resource / Instructor (able to teach)

	
	Level of Performance

	Date
	How met
	Criteria
	Self-eval
	Evaluator

	
	D
	Watch video on HYCEP procedure
	
	

	
	D
	Review the reading material provided in the competency validation for VAP and the proper procedure for performing the HYCEP procedure.
	
	

	
	C
	Score at least 80% on exam.
	
	

	
	A, B & E
	Demonstrate and describe the proper procedure for performing the HYCEP procedure.
	
	

	
	
	
	
	


	Competency Completed
	Date

	Employee Signature
	

	Evaluator / Trainer Signature
	


HYCEP Procedure Exam
Name: _________________________



Score: ________________

Date: __________________________

Trainer: ____________________________

1. What is the main cause of VAP?
2. Why do intubated patients need to have the ETT cuff air exchanged with NS or sterile water? 
3. How many care givers are needed to properly perform the HYCEP procedure?
a. 1

b. 2

4. Do you need to pass a suction catheter orally in order to suction above the cuff, if the subject has an ETT with a subglottic suction port?

a. Yes

b. No

5. What technique is used to maintain cuff pressures after NS or sterile water has been placed in the cuff?
6. Should the HYCEP procedure be performed for each hyperbaric treatment and please explain why or why not?

a. Yes

b. No

            Explanation:

7. Why do subglottic secretions cause VAP?
8. What should be done to the pilot balloon after the cuff has been filled with NS or sterile water?
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