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Policy and Procedure Manual

Polpro-B Daily Treatments

Revised/Review Date: April 20, 1992, July 8, 1994, July 16, 1997, and March 29, 2000, January 3, 2003, April 2006, May 2009
Policy:
DAILY THERAPY AND TREATMENTS

a.
PROCEDURE FOR PHYSICIANS ORDERING RESPIRATORY THERAPY

b.
PROCEDURE FOR TREATMENT RENEWALS

C.
PROCEDURE FOR UNEXPECTED CHANGES IN DAILY WORK ASSIGNMENT

a.
PROCEDURE FOR PHYSICIANS ORDERING RESPIRATORY THERAPY

The physician's order in the patient's record must include:

a) Mode of therapy

b) Frequency to be given

c) Duration of therapy

d) Medication and dosage ( if diluent to be used exact amount )

e) FiO2 if applicable

b.
PROCEDURE FOR TREATMENT RENEWALS
After 48 hours in WIZ a prompt will appear on the screen in that patients' record to remind the physician that the order for Respiratory Care will expire in 24 hours, and give them an opportunity at that screen to re-evaluate and renew or D/C therapy.

At the end of 72 hours from the time the therapy is begun,  if the physician has not renewed the therapy it will be discontinued. However should the RT assess it would be detrimental to the patient's condition, they will contact the physician prior to discontinuing the therapy.

Daily ABG's require the same re-evaluation process.

Q2H THERAPY(or more frequent)- Must be re-evaluated in 24 hours.  The physician is to be contacted at this time for a renewal and/or change in frequency.
c.
PROCEDURE FOR UNEXPECTED CHANGES IN DAILY WORK ASSIGNMENT
All staff are to notify their supervisor in the event their daily work assignment changes,  thus prohibiting them from completing all the assigned therapies. 

The supervisor will attempt to re-direct work assignments so the therapies will be given as ordered by the physician.  Staff should notify the nurse caring for the patient when there will be a delay in the patient receiving their treatment. 

Staff should note these occurrences on their daily work assignment sheets.  This information will be recorded and monitored through the departmental QA Report.

d. Concurrent therapy- at no time shall one therapist administer therapy to more than one patient.

Respiratory Care Department Policy

Section: Polpro-B Daily Treatments

Effective Date: May 31, 1997

Revised Date: November 15, 1999, June 2003, May 2009
Policy:
All patients will have a Respiratory Care Assessment done by a Respiratory Care Practitioner within 24 hours of initial order for: Aerosol drug delivery, Chest Physiotherapy, IPPB and IPV. 

Special Instructions:


The purpose of this assessment is to identify any respiratory care needs (including educational needs) the patient may require during their hospital stay.  We will give our patients and their needs our highest priority.  The second purpose of this assessment is to have a clear understanding of the Respiratory Care Plan for this patient.  Also to identify any additional needs of the patient and, communicate this to the other members of the healthcare team.  Together with the physician’s orders for Respiratory Care procedures we will address the specific respiratory care needs of this patient.  
Procedure:
1.When the first therapy is initiated the Charting form in the Meidserve Program will have the Respiratory Care assessment included.  Select the template that has “Assessment” attached to it.



2.  Check physician orders for therapy.



3. Obtain from the medical record any Respiratory Illness history.



4.  History of present respiratory illness.



5. List pertinent history regarding smoking, or exposure to environmental smoke, cough, and home medication use.



6. Physical Assessment: Wheezing, Increased WOB etc.



Physician will be contacted when:


a.  You are unable to determine the appropriateness of care ordered; therefore you are unable to determine goals of therapy.



b.  Failure to reach therapeutic goals



c.  If wheezing persists and/or there is no improvement in Peak Flow Rates.



You must document all physician contact in the comment section in your charting in Mediserve.  Be sure to include date, time and name of physician contacted.



Any order changes by the physician may be entered in WIZ as a telephone order.



2.  Goals of therapy-all new patients.  Based on your physical exam findings and assessment check the appropriate goals for patient.

Treatment indications and Outcomes:

I.
Aerosol bronchodilator therapy

Indications:

A.  Wheezing




B.  Obstruction as documented by 




  
1) PFT screen (FEV/FVC < 70% pred)





2) PEFR (in yellow zone or <70% pred)





3) Pulmonary history (BPD, Asthma)





4) Home use




C.  Sputum- chronic or acute (24 hour trial to increase mucocilliary clearance

Goals/Outcomes:
A.  Relief of wheezes and obstruction




B.  Improved cough and sputum color and consistency




C.  Improved chest x-ray




D.  Improved oxygenation-improved SPO2



E.  Improved PEFR for asthmatic patients




F.  Subjective improvement as a response to therapy

II.
Chest physiotherapy (CPT)

Indications:

A.  Consolidation




B.  Retained secretions/diagnosis of diseases such as:





1) Cystic Fibrosis





2) Bronchiectasis





3) Foreign Body Obstruction




C. Presence of atelectasis caused by or suspected by mucous plugging

Goals/Outcomes:
A.  Decrease of sputum production




B.  Improved breath sounds




C.  Improved Chest x-ray




D.  Improved arterial oxygen tension/SPO2



E.  Subjective improvement as a response to therapy

III.
IPPB 

Indications:

A.  Patient with inability to take deep breaths, cough effectively and, unable to use Incentive Spirometry.




B.  Abdominal or thoracic surgeries, chest trauma, major spinal orthopedic surgery.

Goals/Outcomes:
A.  Improved atelectasis 




B.  Improved cough




C.  Improved arterial oxygen tension/SPO2



D.  Improved chest x-ray




E.  Absence of crackles (rales or presence of/or improvement in previously absent or diminished breath sounds.

IV.
IPV

Indications:

A.  
Consolidation




B. 
 Retained secretions/diagnosis of diseases such as:





1) Cystic Fibrosis





2) Bronchiectasis




C.
 Presence of atelectasis caused by or suspected by mucous plugging or hypoventilation.




D.  
Patient with inability to take deep breaths, cough effectively and, unable to use Incentive Spirometry.




E.  
Abdominal or thoracic surgeries, chest trauma, major spinal orthopedic surgery.

G. Sputum- chronic or acute (24 hour trial to increase mucocilliary clearance

Goals/Outcomes:
A.  
Improved atelectasis 




B. 
 Improved cough




C. 
 Improved arterial oxygen tension/SPO2



D. 
 Improved chest x-ray




E. 
 Absence of crackles (rales or presence of/or improvement in previously absent or diminished breath sounds.




F.  
Subjective improvement as a result of therapy.

Respiratory Care Department Policy

Section: Polpro-B Daily Treatments

Effective Date: January 1990

Revised/Review Date: June 21, 1991,July 11, 1994, July 16, 1997, and March 29, 2000, June 2003, January 5, 2009
Policy:
SELF (PATIENT)-ADMINISTERING THERAPY
Medications- See Patient Care Resource Manual Section 30-06.05

Contact pharmacy to get label to be scanned into Admin RX prior to giving any meds from patient home.

Family members wishing to administer CPPD after they have been instructed by the therapist assigned to the patient may do so.  

Documentation: In Mediserve use the template Treatment Missed, and note family member did therapy.  This is done in Mediserve in this manner to prevent charging the patient. 

Respiratory Care Department

Policy and Procedure Polpro-B

Date Reviewed/Revised: Aug. 17, 1992, July 16, 1997, March 29, 2000, June 2003, May 2009
Policy:  Assessment of therapy: CPPD and Aerosol Therapy 

Purpose:  To provide a method of assessment for therapy administered in a thorough and consistent method. 


For CPPD Treatments:

Note Date and Time therapy administered.

Positions used: Therapy emphasis should be on the effected area.  This may be indicated in the physician’s order, if not review the chest x-ray reports on the chart to make an assessment as to where to emphasize the CPPD.

Breath Sounds: Note breath sounds before and after therapy.

Others positions used: When you have to modify the positions described please indicated how they were modified.  Remember that if you cannot properly position a patient to drain the affected area it may not be appropriate to perform the therapy.

Cough or suction results: all CPPD treatments are to be followed by teaching the patient to cough properly, encouraging coughing, trying to help patients mobilize secretions.  This also applies to patients with an artificial airway in that they will need to be hyperexpanded and suctioned if they cannot clear there own secretions.

Adverse reactions: Please indicate if there were any adverse reactions, and the intervention taken.

Comments: Any information that will need to be communicated to the next therapist, or any other information you need to note.

Policy:  Assessment of CPPD and Aerosol Therapy  (Continued)

For Aerosol Therapy:

Date and Therapy administered.

HHN- Hand held Nebulizer

MDI- Metered Dose Inhaler

Spacer-used with MDI's

For IPPB: note the PIP-Peak Inspiratory Pressure used to deliver the therapy.

Exhaled volume: Measure the exhaled volume for all IPPB treatments the targeted goal is to achieve a tidal of 5-10 ml/kg. As a minimum if the patient will tolerate these volumes.

Inline Vent Circuit: for patients who receive there medication while being mechanically ventilated, either with a MDI or HHN.

Mask, Mouthpiece, Blown into face (for some Pediatric Patients): indicate the method of administering the aerosol.

Delivery gas and Liter Flow: indicate if 100% Oxygen or 21% Oxygen and the flowrate used to power the nebulizer.

Drug: Name of drug administered.

Dosage: Amount given and also the diluent and amount if used. For MDI's indicate the number of puffs.

Heart rate: Needs to be indicated for whenever administering a bronchodilator or any other nebulized drug that has cardio-vascular effects as well as pulmonary. Note heart rate before therapy, and again at the completion of the treatment.

Cough or suction results: indicate if the patient mobilized any secretions.

Adverse reactions: Note any adverse reactions and intervention taken,

Pre and Post Peak Flows: To be measured by a peak flow meter before and after a bronchodilator is delivered, when using MDI wait at least 30 minutes after treatment to measure peak flows.

Breath sounds pre and post: Indicate any change that has occurred as the result of the therapy.

Comments: Indicate any other pertinent information regarding therapy administration, that you don't have a place to indicate this information above.

Respiratory Care Department

Policy and Procedure Polpro-B

Date Reviewed/Revised: June 1990, July 16, 1997, March 29, 2000, June 2003, May 2009
Policy/Procedure:
CHEST PERCUSSION AND POSTURAL DRAINAGE
Indications for Chest Percussion and Postural Drainage:*

1.
Patients producing more than 30 ml of sputum per day.

2.
Atelectasis from bronchial obstruction secondary to mucus plugging or foreign body aspiration.

3.
Patients with COPD, Bronchiectasis, or Cystic Fibrosis.

*Patient must be capable of appropriate positioning.

Physician's Order:


CPPD to specified areas and frequency.

Assessment/Charting:
See Charting Section J

Procedure:
1.
Check the physician's order, patient's history, physical exam, progress notes, and recent chest X-rays to see which lobes are to be drained.  If the patient record is not specific as to which lobe to drain and there is no chest X-ray report, contact the physician.

2.
Use appropriate positions to drain affected areas.  See diagrams.  Judgment should be used in placing any patient in a head-down position.  Monitor blood pressure on patients who are not normotensive or who are receiving vasoactive drugs.

3.
Percuss over indicated area in each position.   Judgment must be exercised as to how strong to percuss each case.  Never use enough force to injure. Always place a covering between the vibrator or percussor and the patient's skin.  This could be a towel or teri cloth.

4.
Percussion should be applied in 1-3 minutes for each indicated segment.  The total length of time for any given session will depend on the number of affected segments and patient tolerance.

5.
Each patient must be either coughed or suctioned at end of each treatment session, however, coughing or suctioning may be required while therapy is in progress.

Adverse Effects of C.P.P.D.:
1.
Dyspnea

2.
Pain

3.
Hypotension - rises or fall of 20 mm Hg systolic or 10 mm Hg diastolic

4.
Hypertension

5.
Bradypnea f< 8 BPM

6.
Tachypnea f >30 BPM

7.
Bradycardia < 60 BPM adult

8.
Tachycardia  >100 BPM adult, > 150 BPM infant

9.
Increased intracranial pressure

10.
Bronchospasm

11.
Cyanosis

12.
Cracked Ribs

13.
Paroxysmal Coughing

14.
Bruising

15.
Headache

Response to All Symptoms of Adverse Reactions:
1.
Stop therapy.  Return patient to a position that would facilitate reversing any adverse reactions they may have encountered during their therapy.

2.
Immediately notify patient's nurse and physician of reaction.

3.
Stay with and monitor patient.

4.
Document the adverse reaction and your response.

5.
Make appropriate changes in patients therapy to avoid any reoccurrence of the adverse reactions.

C.P.P.D. may be contraindicated in the following circumstances:
1.
Unresolved pneumothorax of any kind

2.
Severe hemoptysis 

3.
Pulmonary edema

4.
Flail chest; may use PD, no percussion

5.
The early stages of lung contusion; CPPD may be indicated in the late stages

6.
Acute asthma attack; bronchospasm is the initial problem

7.
Undrained empyema

8.
Patients with known increased intracranial pressure

9.
Severe hypotensive or hypertensive patients

10.
Do not give CPPD to a patient just before a meal

11.
Do not give CPPD just after a meal, wait 1-1½ hr.

12.
Do not give percussion to patients with certain hemorrhagic conditions, such as disseminated intravascular coagulation and hemophilia; you may use PD.

13.
Burn patients; PD may be used.

14.
Postoperative patients following:


a.
Neurosurgery:  positioning may cause increased intracranial pressure.


b.
Esophageal Anastomosis: gastric juices may affect suture lines.


c.
Mitral Valve Replacement: No head up position (Fowler) for the first 24 hours.


d.
Aortic Valve Replacement: No head down position (Trendelenburg) for the first 24 hours.

15.
Patients with active TB which is localized in one lung; CPPD may cause spread to other areas of the lung or the contralateral lung.

16.
Pneumonectomy - for at least the first 48 hours.  

17.
Pulmonary Emboli.

NOTE:  Few contraindications are absolute.  When confronted with any of the above possible contraindications please contact the appropriate technical supervisor. 

Respiratory Care Department

Policy and Procedure Polpro-B

Date Reviewed/Revised: July 8, 1994, July 16,1997, March 29, 2000, June 2003, May 2009
Policy/Procedure:
INCENTIVE SPIROMETRY
Description:

Incentive Spirometry is designed to mimic natural sighing by encouraging the patient to take long, slow and deep inspiration.  Sustained maximal inspirations are the correct maneuver.  Respiratory Care will supply to patients an Incentive Spirometer device with a physician order.  Instructions will also be given to the patient about splinting their surgical wounds to promote effective coughing.

Indications:
Postoperative hypo inflation
Postoperative microatelectasis

Postoperative fever spikes of possible pulmonary origin

To prevent hypo inflation microatelectasis and mucostasis.

Equipment:

Incentive Spirometer 

Procedure:
(1)
Physician order for Incentive Spirometry.

(2)
Equipment brought to floor and orders checked.

(3)
Patient identification made assembly and instructions on use and function given to patient.

(4)
Indicate to patient the volume they achieved.

(5)
Document patient's volume achieved, date, and time instructed in Mediserve.  Document any affects of therapy, cough, etc. 

Adverse Reactions and Responses:
Patient may complain of dizziness or light-headedness, due to hyperventilation. Have patient stop using I/S and wait 2 hours before additional use.  Explain to patient to use I/S with fewer repetitions in 2-hour intervals at minimum.  Chart in Mediserve and notify physician.

Charting:

In Mediserve document the Inspiratory Capacity that the patient has achieved and number of repetitions.  Cough response and production.

Respiratory Care Department

Policy and Procedure Polpro-B

Date Reviewed/Revised: July 8, 1994, July 16, 1997,  March 29, 2000, June 2003, May 2009
Policy/Procedure: 
General information pertaining to all medications administered by Respiratory Care Staff.
I.
Incomplete Physician Orders:

Physicians must include the following in their orders, before a medication is to be given:



1.
Name of medication, dose, and frequency



2.
Mode of delivery



3.
If diluent is to be used, what kind and amount


Note: 


If there are any questions about the order, appropriateness or suggestions the physician is to be contacted. 

II.
Charting Results of Therapy

All medications administered by Respiratory Care are to be entered on the Medication Administration Record and Mediserve.

III.
Adverse Reactions or Side Effects:

a.
For patients who exhibit any side effects from medication given be sure to:



1.  Stop therapy immediately



2.  Notify physician and nurse

3. Document your observations in Mediserve and your response

IV.
Contraindications:


Physician notification is mandatory prior to drug or therapy delivery anytime a patient illicit a contraindication to that particular therapy.

V.
Peak Flow Measurements:

Peak flow measurements are to be done on all Asthma patients receiving a bronchodilator that do not have an artificial airway in place and when ordered by the physician.

Respiratory Care Department

Policy and Procedure Polpro-B

Date Reviewed/Revised: July 8, 1994, July 16, 1997, March 29, 2000, June 2003, May 2009
Policy:
ADMINISTRATION OF AEROSOLIZED MEDICATION VIA


"MICRONEBULIZER AND METERED-DOSE INHALER"
Indications:
To aerosolize medications and deliver them topically to the Respiratory tract.

Micro nebulizer
Equipment Required:
1.
Disposable micro nebulizer
2.
Air or oxygen flowmeter dependent on patient's FADVANCE \D 6.0iADVANCE \U 6.0OADVANCE \D 6.02ADVANCE \U 6.0 and wing nut attachment

3.
Medication prescribed and diluent if one is being used

4.
Peak flow meter and mouthpiece

5.
Appropriate size aerosol mask when patient cannot use the mouthpiece

Procedure:
1.
Transport equipment to nursing unit and check for physician's orders.  Orders must state medication ordered in therapeutic dosage range, frequency of treatment, diluent amount any type, and mode of delivery (i.e., via aerosol).

2.
Assess patient to determine appropriate delivery apparatus on nebulizer, i.e. mouthpiece, mask, or blown into face. For pediatric patients, preferred device would be the least threatening method is best, blown into face.)

3.
Assess patient's oxygen requirement to determine gas delivery during aerosol treatment to maintain current oxygenation status.

4.
Perform peak flow assessment, have patient do 2-3 times, record best.

5.
Place medication in nebulizer with aseptic technique.

6.
Identify and explain to patient about therapy.

7.
Monitor pulse, respiratory frequency, breath sounds before, during and after therapy.

8.
Monitor blood pressure on patients when indicated.

9.
Set flowmeter 4-8 LPM and instruct patient to breathe normally and periodically take a deep breath.

10
Do not leave patient unattended during therapy.

11.
Perform peak flow assessment, have patient do 2-3 times, record best.

12.
Rinse nebulizer and place in clean plastic bag at patient's bedside.

Metered Dose Inhaler procedure- See Aerosol Bronchodilator Protocol

General Information:
When patients are receiving aerosol medications for the purpose of preventing or treating laryngeal edema their therapy will need to be re-evaluated following their intubation.

Aerosol via micro nebulizer is not adequate to humidify inspired gases or liquefy secretions; therefore, bland aerosols/normal saline, sterile water will not be administered via micro nebulizer.  The ordering physician must be notified when the order is picked up by the therapist and alternative forms of therapy suggested.  For example face tent, aerosol mask, etc.
Adverse Effects:
See specific adverse effects for medication delivered.  Discontinue administration of drug and notify patient's physician.  Be sure to document any adverse reaction in Mediserve.
[image: image1.wmf]
Respiratory Care Policy and Procedure

Section B: Daily Treatments

Date Effective: May 1, 1993

Date Reviewed/Revised: July 16, 1997, March 29, 2000, June 2003, May 2009< December 2010
Policy/Procedure:
Aerosol Drug Administration Protocol 

I.
Policy:


A.
Aerosol bronchodilators will be delivered to patients with an artificial airway via "Metered Dose Inhaler" and extensor (spacer) by the Respiratory Therapist.

B. 
Aerosol bronchodilators will be delivered to patients without an artificial airway via hand held nebulizer when ordered.  After meeting specific criteria the method of delivery will be progressed to a Metered Dose Inhaler. (See below)


C.
Medications administered via Metered Dose Inhalers will be initially given by the Respiratory Therapist.  This will include instructing and supervising the patient on the proper technique and dispensing an extensor (spacer).

II.
Specific Information:
A. All aerosol bronchodilators (i.e. Albuterol, Alupent) when ordered by a physician for a patient with an artificial airway in place will be administered via metered dose inhaler.  The Respiratory Care Department will dispense these Metered Dose Inhalers. The Respiratory Therapist will note all doses given on the MAR.  They will also be responsible for verifying that the MAR reflects the protocol as noted above.  The Respiratory Therapist will administer all subsequent doses to patient with an artificial airway in place.  These patients will always require assistance.

B. Aerosol bronchodilator administration for patients without an artificial airway will be delivered via Hand Held Nebulizer when ordered.  After 24 hours, the Respiratory Therapist will assess the patient's ability to use a metered dose inhaler of the same drug. 
Specific criteria for progression of aerosol drug delivery via metered dose inhaler will include:

1) Patient demonstrates the ability to properly use a MDI, 

2) Patient is not tachypneic. 
If the patient meets these criteria they will be progressed to MDI Drug delivery.  

3) The Respiratory Therapist also at this time will enter a WIZ protocol order. 
The RCP will deliver subsequent doses until the patient demonstrates appropriate use with limited coaching.  When this occurs the respiratory therapist can notify the patient’s nurse  the patient does not require the assistance of the RT to deliver their MDI drug.  ALL Patients in the ICU WILL ALWAYS have the RT administer their inhaled medications. The nurse responsible for the patient will administer at this point subsequent doses.  The RCP will verbally notify the nurse, and enter the following comment in the CPOE: Comment- transfer Albuterol administration to Nursing as per protocol".




C.
When a physician orders an aerosol drug delivered via Metered Dose 

Inhaler (MDI) the following will occur:  

1. The Respiratory Care Department dispenses most MDI’s, with exception of the nasal inhalers.

2. The MAR will have the drug listed and a message from the pharmacy "To be administered by Respiratory Care”.  The Respiratory Care Department will be notified as they are currently for aerosol drug administration orders.



3.
The Respiratory Therapist will bring the patient an extensor and instruct the patient on the proper technique in using a MDI.



4.
Subsequent doses will be administered by the Respiratory Therapist and documented on the MAR.  The Respiratory Therapist will deliver subsequent doses until the patient demonstrates appropriate use with limited coaching.  The nurse responsible for the patient will administer at this point subsequent doses.  The Respiratory Therapist will verbally notify the nurse.  "Nursing and Pharmacy: transfer Albuterol administration to Nursing as per protocol".  Note the change on the patient's current MAR sheet.     
III.
Equipment:
1. Metered Dose Inhaler – 


 Respiratory Care Department will dispense MDI’s and liquid Bronchodilators.  



2.
Extensors (spacers) - to be dispensed by the Respiratory Care Department

IV.
Procedure:

MDI with spacer (Without an Artificial Airway)

1.
Verify Physician's Order.

2.
Remove the plastic cap on the MDI and also the cap on the spacer (extender). Insert the MDI into the back of the spacer (extender).

3.
Hold the two together and shake.

4.
Monitor pulse and breath sounds before and after therapy.

5.
Instruct the patient to take a maximal inspiration and exhale completely.  Then place the MDI and Spacer in their mouth and inspire slowly while activating the MDI.

6.
A maximum slow deep breath and hold for 5-10 seconds if possible are very important to the proper usage of the MDI to help improve drug deposition.

5.
Repeat steps 3 and 4 for each puff, waiting at least 1 minute between puffs.  Dosage will be 4-6 puffs unless otherwise prescribed by the physician.

MDI inline with ventilator circuitry using Aero-Vent:  (With an Artificial Airway)

1.
Verify Physician Orders.

2.
Place spacer in-line on the inspiratory side of the ventilator circuit.  

3.
Be sure to suction the patient if necessary prior to the administration of the drug.

4.
Monitor heart rate and breath sounds before and after MDI treatment.

5.
Place the MDI in the port of the spacer.  Activate the MDI during the inspiratory 
phase. 


6.
Wait 1 minute and activate the MDI again.  Dosage will be 6 puffs unless otherwise 

prescribed by the physician.

7.
Contract the spacer and it may be left in the circuit if there is a tight fit.

6.
These spacers are considered part of the ventilator circuit and should be changed 
when they become soiled or malfunction.

Procedure when using the MDI Spacer to fit on to an artificial airway: (Not in the Ventilator Circuit)

1.
Verify Physician Orders.

2.
Be sure to suction the patient if necessary prior to the administration of the drug.
3.
Monitor heart rate and breath sounds before and after treatment.

4.
Connect resuscitator bag to chamber and flush with 100% oxygen prior to connection of the spacer to the patient's artificial airway.  This step will help to prevent the patient from desaturation during the drug administration.

5.
Connect the spacer directly to the airway, start manually ventilating the patient and actuate the MDI, continue to manually ventilate the patient for 3-4 more breaths.

6.
Repeat the above steps for additional actuation, wait at least 1-2 minutes between actuations of the MDI.

IV.
Therapeutic Implications:
MDI for patients with an artificial airway receiving Mechanical Ventilation-
1.
The current available data suggests improved drug deposition using the above method by delivering up to five times more drug.  This is partially because of the smaller particle size of the aerosol, and no rainout of the drug in the tubing.  All of these factors help to maximize deposition of the drug in the lung.

2.
Prevents deactivation of the exhaled volume alarm and monitor during aerosol delivery.

3.
Prevents increases in airway pressures during aerosol delivery due to the additional flow and volume added to the patient's tidal volume on the ventilator.

4.
When Pressure Support is in use, the ventilator may be unable to sense the patient's spontaneous inspiratory effort due to the external flow required to drive the nebulizer.

5.
Excessive build up of drug on the expiratory transducer in the Servo vents creating 
inaccurate readings exhaled volume readings also affecting the alarm.

MDI for patients without an artificial airway-
See reference #2.

V.
Documentation:

1.
Respiratory Therapist will document on the Medication Administration Record (MAR) and in Mediserve each time a drug is administered.

Therapy assessment will include Heart Rate, Breath Sounds, method of drug delivery etc. (See RC TX. Assessment procedure)

2.
Nursing staff will document on the Medication Administration Record (MAR) and the Patient Care Flowsheet when nursing administers the drug.  The Patient Care Flowsheet should include the following information: Breath Sounds, Heart Rate, before and after MDI administered. 

Procedure for changing the Physician order via protocol:

1.
Retrieve order under VCARE and note physician whom ordered therapy.

2.
D/C this order as a protocol order by the physician that ordered the therapy.

3.
Re-order therapy in WIZ as a protocol order and the proper delivery device (MDI).

4.
Correct the MAR manually, the next days will come out pre-printed with the new information.

VI.
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A Model for Conversion from Small Volume Nebulizer to metered Dose Inhaler Aerosol Therapy- M.F. Tenholder, M.D., F.C.C.P.; M.J.Bryson, R.R.T.; and W.L.Whitlock, MAJ, MC, F.C.C.P. Chest/101/3/March, 1992
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Respiratory Care Department Policy

Section: Polpro-B Daily Treatments

Effective Date: April 16, 1992

Reviewed/Revised Date: July 16, 1997,  March 29, 2000, June 2003, May 2009
Subject: 
Peak Flow Monitoring for Asthmatic Patients
Purpose:
Measure patient response to aerosol delivered bronchodilators, and teach patients how to monitor their own airway status upon discharge.

Equipment: 
Peak Flow Meter and mouthpiece

Children under the age of 5 years may have difficulty performing this maneuver.

Teach the primary caregiver how to perform the maneuver also.

Procedure:

1.
Peak flow measurements will be done: 

a) For patients with the diagnosis of Asthma and are receiving aerosol bronchodilators


b) When a physician orders peak flows  

2.
Peak flow measurements are to be done pre and post the aerosol administration.  For patients using a MDI, the post measurement is to be made at least 20 minute after the drug has been administered.

3.
Frequency- peak flows are to be measured as often as patient will tolerate.

4.
Patient Instruction:


a)
Instruct patient to exhale completely


b)
Then inspire completely


c)
Place the peak flow mouthpiece in their mouth and exhale as hard and fast as they can


d)
Repeat the procedure again and note the best result

Documentation:

Place results of peak flows in Mediserve.

Charging:

In Mediserve note any supplies at the end of the template you required to perform therapy.

Respiratory Care Department

Policy and Procedure Polpro-B

Date Reviewed/Revised: July 8, 1994, July 16, 1997, March 29, 2000, June 2003, June 2007, May 2009
Approved:
Anna M. Ambrose, RRT Dir Respiratory Care

Policy/Procedure: Administration of Intermittent Positive Pressure Breathing
Indications:
For those patients unable to increase their vital capacity to 10 ml/kg.

Equipment:
1.
Pressure limited ventilator, Bird Mark VII or VIII

2.
Disposable IPPB circuit

3.
Disposable volume accumulator bags or Wright Respirometer

Procedure:
1.
Assemble equipment to ventilator

2.
Transport equipment to nursing unit and check for M.D. orders.

3.
Identify and explain to patient about his treatment.

4.
Place medication in nebulizer with aseptic technique and proceed to patient's room.

5.
Check pulse before, during and after treatment.

6.
Also check breaths sounds, and note area of adventitious sounds before and after treatment.  Note patient’s respiratory frequency.

7.
Do not leave patient unattended during treatment.

8.
Adjust pressure delivered to achieve an estimated double of patient's tidal volume with volume accumulator disposable bags or Wright Respirometer.

9.
Deliver FADVANCE \D 6.0iADVANCE \U 6.0OADVANCE \D 6.02ADVANCE \U 6.0 closest to patients prior to treatment.

10.
Adjust sensitivity so ventilator will trigger on an inspiratory effort of -1 cm of HADVANCE \D 6.02ADVANCE \U 6.0O pressure.

Maintenance of Equipment:
1.
After each treatment, rinse manifold and store out of direct sunlight in a plastic bag.

2.
Replace with new equipment when soiled or malfunctioning.

Adverse Effects of Positive Pressure:
A.
Pulmonary effects


1.
Hyperinflation with air trapping may result in



a.
dyspnea and discomfort in chest



b.
growth of bullae



c.
pneumothorax

B.
Circulatory effects


1.
Decreased venous return may result in



a.
hypotension



b.
increased intracranial pressure


2.
Physical (and pharmacologic) disturbance of heart may cause



a.
arrhythmias



b.
coronary insufficiency


3.
Changes in fluid balance



a.
diuresis



b.
fluid retention, as from increased antidiuretic hormone secretion



c.
secondary electrolyte imbalance

C.
Gastrointestinal effects


1.
Gastric insufflation


2.
Abdominal distension, with possibility of adverse effects on abdominal incisions


3.
Nausea, vomiting, pulmonary aspiration

D.
Effects on blood gases


1.
Hypoventilation with deterioration in blood gases


2.
Hyperventilation may result in



a.
hyperoxia with depression of hypoxic respiratory drive



b.
hypocapnia with depression of respiratory drive



c.
respiratory alkalemia, causing paresthesia, light-headedness, liability to seizures, and so forth

Therapist Response to any of the above adverse reaction:

1.
Immediately stop therapy

2.
Notify patients nurse

3.
Document all adverse reactions in Mediserve.  

4.
Notify physician and monitor patient’s vital signs.

CONTRAINDICATIONS FOR IPPB
1.
Acute pneumothorax that is being managed without an intercostal tube.

2.
Intubated pneumothorax with persistent leak (e.g., bronchopleural fistula).

3.
History of pneumothorax: spontaneous or secondary to IPPB.

4.
Subcutaneous or mediastinal emphysema may worsen with IPPB.

5.
Tracheoesophageal fistula: IPPB may cause gastric insufflation and vomiting.

6.
Bullous disease: IPPB should not be given if it results in evidence of air -trapping (e.g., dyspnea, feelings of hyperinflation, x-ray changes, worsening of pulmonary function).

7.
Cardiovascular insufficiency (e.g., hypotension, hypovolemia, arrhythmia, and coronary artery insufficiency): if IPPB causes evidence of exacerbation of condition.

8.
Subjective deterioration: if patient cannot use IPPB correctly or if the treatment causes the patient distress.

9. Availability of simpler therapy (e.g., physical therapy, simple aerosols, and so forth), if these can be shown to be effective.

NOTE:  If IPPB has been ordered with normal saline alone, but no specification to the amount, use 3-4 mls of normal saline.

Respiratory Care Department

Policy and Procedure Polpro-B

Date Reviewed/Revised: July 8, 1994, July 16, 1997, March 29, 2000, June 2003, May 2009
Vanderbilt University Hospital

 Respiratory Care Dept.

Approved by: Anna M. Ambrose, RRT Director Respiratory Care
Policy/Procedure: MEDICATIONS USED WITH IPPB, AEROSOL THERAPY, AND MDI
I.
Bronchodilators


A.
B-Agonists and other Adrenergic Agents

Indications:

Relax bronchiolar smooth muscle of the airways.

Contraindications:
1. Patients with sensitivity to B-Agonists and other Adrenergic Agents
2. Patients on Beta-blockers may possibly have a dampening effect of the drug response.

Common Side effects/Toxicity:


Tremor, tachycardia, hypokalemia
1. Albuterol- Proventil TM

Dosage: Solution-0.5% 0.5 mls per dose MDI-90 ug/puff   2-6 puffs

Duration-4-8 hours

2. Bitolterol-Tornalate TM

Dosage: MDI 370 ug/puff

Duration- 4-8 hours

3. Isoetheraine-Bronkosol TM

Dosage: Solution-1% o.5mls MDI-340 ug/puff 2-4 puffs

Duration- 1-3 hours

4. Metaproternol-Alupent TM

Dosage: Solution-5% - o.3mls MDI-650ug/puff 4-6 puffs

Duration- 3-4 hours

5. Pirbuterol-Maxair TM

Dosage: MDI only 200 ug/puff 2-6 puffs

Duration- 4-8 hours

6. Salmeterol-Servent TM

Dosage: MDI only 21 ug /puff 2 puffs BID only

Duration- 12 hours

7. Terbutaline- BrethineTM

Dosage: MDI-22ug /puff SubQ-1mg/ml

Duration- 4-8 hours

OTHER ADRENERGIC AGENTS:

1. Epinephrine-Adrenaline TM

Dosage: MDI-160-250 ug/puff Solution for nebulization-1%

Duration- 1-3 hours

2. Isoproternol- Isuprel TM

Dosage: MDI-45-131 ug/puff Solution for nebulization-0.25%-1% 

C. Bronchodilators: Anticholinergics

Actions:
Inhibits acetylcholine activity of the parasympathetic nervous system, attaching itself to the

nerve ending, thus preventing acetylcholine from depolarizing the cell.  This allows the

sympathetic nervous system to be more dominant than the parasympathetic, and thus 

promote bronchodilatation.

NOTE:  Anticholinergics can be combined with Sympathomimetic.
Ipratropium Bromide- Atrovent TM

Dosage: MDI-18ug/puff Solution-0.02 % 0.3 mls

Duration-4-6 hours

D. Leukotrient Modifiers

Comments- May interact with warfarin and theoplhylline, requires periodic LFT monitoring

1. Zileuton- Zyflo TM

Dosage: Tablets only 600 mg QID Not rec for <12 yrs.

2. Zafirkulast- Accolate TM

Dosage: 20 mg BID on empty stomach, not rec for <12 yrs.

3. Montelukast- Singulair TM

Dosage:  10 mg daily for >15 yrs, 5 mg daily for 6-14 yrs-take in evening

II. Anti-Inflammatory Agents

Note:  not for Acute Symptoms

1. Beclomethasone Dipropionate-Beclovent TM

Dosage: 42-ug/puff 1-2 puffs day

2. Budesinide- Pulmicort TM

Dosage: 200 ug/puff

3. Flunisolide- Aerobid Tm

Dosage: 250 ug/puff

4. Fluticasone-Flovent TM

Dosage: 44,110,220ug/puff

5. Triamcinolone-Azmacort Tm

Dosage: 200 ug/puff

OTHER:

1. Cromolyn Sodium-Intal TM

Dosage: 800 ug/puff Solution-20 mg/2mls

2. Nedocromil Sodium-Tilade TM

Dosage: 1.75 mg/puff

III.
Hygroscopic agents

1.
Propylene Glycol (15-20%)


Actions: 



1.
15-20% solution can be used to loosen very viscous secretions.  



2.
Has droplet stabilizing properties, may improve aerosol deposition.



Dosage:  Aerosol dose varies from 1-10 ml.



Adverse Reactions: Concentrations in excess of 80% may cause excessive coughing and result in irritation of the upper airways and the lungs.  



Response:  Stop therapy and notify physician.

NOTE:  Hygroscopic agents are not necessary for aerosol use because water particles evaporate in an open atmosphere, whereas in a closed system such as the tracheobronchial tree water does not evaporate if the air is 100% saturated.  This will already allow aerosol particles to maintain their size.

IV.
Mucolytic

1.
Acetylcysteine - 10%, 20% MucomystADVANCE \U 6.0TMADVANCE \D 6.0


Actions:  Mucomyst is a sulfhydryl compound, which reduces the viscosity of mucus.  Sputum is mainly composed of mucoprotein (polysaccharide), water, cellular debris, and pus if infection is present.  The mucoprotein accounts for most of the viscosity of mucus.  This is the principal site of action of Mucomyst, by breaking the disulfide bonds in the mucoprotein.  



Dosage:  1-10 ml 10% or 20% solution doesn't have to be diluted



1-10 ml 10% may be instilled into the tracheostomy to loosen thick secretions as well.



Adverse Reactions:



a.
May cause bronchospasm, should be given with a bronchodilator, using Mucomyst as the diluent.  However, when used with an acid-preserved bronchodilator the mixture must be aerosolized immediately.  Preferred delivery is to administer the bronchodilator then the Mucomyst as separate aerosol treatments.


b.
Nausea (rare)



c.
Mucosal irritant (rare)



d.
Bad taste and smell


Contraindications:  Patients allergic to sulfur drugs

NOTE:  Once vial is opened be sure to date it and also write the time.  It's only guaranteed for 96 hours.  Refrigerate after opening.  In the event of a change in color or development of a precipitate discard unused portion.


2.
Sodium Bicarbonate 2%



Actions:  Sodium bicarbonate has some mucolytic properties, and some expectorant properties.  




Dosage:
2-5 ml by aerosol






5-10 ml instillation in tracheostomy tube




Adverse Reactions: Rare, except when used frequently may cause an elevation in base excess.  Mucomyst may be more appropriate drug of choice with more effectiveness.

V.
Topical Anesthetic - Use in Respiratory Care

1.
Lidocaine 4%


Uses:



a.
To help decrease the hypersensitivity of some patients airways, prior to tracheal suctioning.



b.
To reduce irritative bronchospasm (e.g., post-intubation)



c.
May be aerosolized to topically numb the upper airway, i.e. to facilitate passage of an endotracheal tube or fiberoptic bronchoscope.



Dosage:  2 ml of 4% Lidocaine given by direct instillation or nebulization.  With a total dose not to exceed 20 ml.  

NOTE:  Be sure to notify patient's nurse each time Lidocaine is given.  This is important, an accurate record needs to be kept of the amount of drug given over a 24 hour period.



Adverse Reactions: Drowsiness, CNS disturbances (agitation), heart block, hypotension, and bradycardia.



VI.
Topical Decongestants

1.
Racemic Epinephrine; VaponefrinADVANCE \U 6.0TMADVANCE \D 6.0 2.25%

Actions:


a.
A decongestant to decrease blood flow, thus decreasing mucosal edema.


b.
Relaxing bronchiolar smooth muscle.


Dosage:  0.25 ml to 0.7 ml of 2.25% diluted with 2-3 ml N/S.


Adverse Reactions: Similar to Sympathomimetic bronchodilators


Contraindications:  Similar to Sympathomimetic bronchodilators


2.
Phenylephrine; Neo-synephrine - 0.25% Solution

Actions:  Used to treat inflammatory conditions such as bronchitis, tracheobronchitis, or post extubation tracheitis.


Dosage:  0.5 ml to 2.0 ml of 0.25% phenylephrine by nebulization.

VII.
Hypertonic Saline (2-20% NaCl)


Indications:  For sputum induction or cough stimulation.


Dosage:  2-8 ml of 2-20% aerosolized.  Not to be repeated more than 4 or 5 Rx's sequentially.


Adverse Reactions: Nausea, vomiting, irritation of skin or mucosa.


Side Effects:  Bronchospasm, hypernatremia and edema

VIII.
Topical Aerosolization of antibiotics:

General precautions: wear an appropriate particulate mask to prevent you as the healthcare giver from inhaling any of these drugs.  They could potentially alter your normal flora in your respiratory tract.


Tobramycin

Dosage: 


High dose: 300-600 MG in 30 mls of sterile water


Low dose: 80 MG in 6 mls of sterile water


Special delivery instructions:  


High dose-Place entire volume 30 mls into the Heart nebulizer.  Run at 10-12 LPM over 20-30 minutes, nebulize all liquid.  The drug will come pre-mixed from the pharmacy.  if it doesn't it is to be mixed in sterile water to prevent foaming from the saline.


Low dose-deliver in a standard hand held nebulizer or a Pentamidine nebulizer.


Coly-mycin M Inhalation Colistmethate Inhalation 


Vial 150MG=2ml

Dosage:


75 MG BID in 20 mls of sterile water or normal saline


For up to 21 days


Special delivery instructions:


Use the Respi-gard 11 nebulizer or equivalent.

Amphotericin B


Dosage:


300 MG premixed by the pharmacy in 6 mls of sterile water.


Special delivery instructions:


Use the Pentamidine nebulizer.

Respiratory Care Department Policy
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Policy/Procedure:
Continuous Aerosol Medication Administration

Respiratory Care personnel are responsible for the setup, administration, monitoring, and charging of continuous aerosol medications.  

This therapy will be set-up only in monitored beds unless approved by medical director.

Note: when ordered by a physician, Atrovent may be added to the Misty Finity Nebulizer. 
A.
Indications, Efficacy, Advantages, Hazards


1.  
Continuous nebulized Albuterol therapy is indicated in those patients with severe bronchospastic disease who fail to respond to conventional intermittent Albuterol administration.


2.
Devoting the necessary manpower to administer nebulized Albuterol treatments more than Q hr. is difficult.


3.
The daily cost of Q hr. treatments approaches $1,000.00, however the cost of continuous nebulized treatments is only a fraction of that cost.


4.
Continuous Albuterol therapy has been shown to be nontoxic, expect for the following potential hazards:



A. 
An increase in serum glucose-therefore contraindicated in the diabetic patient



B. 
A decrease in serum potassium-usually transient but may require potassium supplementation


5.  
There is no data to demonstrate that continuous nebulized Albuterol leads to B2 tolerance, however, it may occur and require increased concentrations of Albuterol

6. All aerosols are foreign to the airway and may induce bronchospasm, therefore, after long periods of continuous therapy, it may be necessary to periodically perform "trials" off of the aerosol therapy to check for this potential hazard

B.
Equipment

1. 
Nebulizer (240 ml)

2. Oxygen flow meter  (0-15 l/m)

For patient’s wearing a nasal cannula, may run nebulizer on Air and have patient wear N/C under aerosol mask.


3.  
Aerosol tubing and aerosol mask


4.  
Pulse oximeter-titrate FiO2 to maintain SpO2 as per MD orders.


5.  
Cardiac Monitor

C.   Dosage


1. The physician will order a number of mg/hour to be delivered to the patient 


MAX Dose for ADULTS is 15MG/HR


All patients in the Emergency department are to receive a 



STANDARD dosage of 15 MG/HR over 2 hours.

2. Divide the mg/hr ordered by 5 to convert to mls.  Then multiply by 2 (for 2 hours of medication administration) to get the amount of 0.5% Albuterol to add to the  nebulizer.  
  


Example of physician order in Emergency Department-


"Start Cont. Albuterol Nebulization at 15 mg/hr.  


Adjust FiO2 to maintain SpO2 95%."


Step 1- 
Convert mgs to mls: 15 divided by 5 = 3 mls.


Step 2- 
Multiply 3 mls. x 2 hours = 6 mls of Albuterol to add to Heart Nebulizer.


Step 3- 
Set up nebulizer add 6 mls of Albuterol (0.5%) and fill nebulizer up to the 60 ml line with normal saline.

3. Atrovent- when ordered by MD, in increments of 0.5 mg’s per unit dose.
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D.
Procedure

1.  
Check orders and identify patient


2.  
Wash hands


3.  
Attach gas supply source to nebulizer gas inlet


4. 
*Attach corrugated tubing to nebulizer outlet and aerosol mask (use as short a length of corrugated tubing as possible to prevent rainout.


6.  
Add appropriate amount of 0.5% Albuterol and Atrovent if ordered to  Nebulizer
 

7. Add normal saline to fill the nebulizer based on amount of time treatment to run.

Nebulizer Output:  Gas Flow always set at 11 LPM Nebulize 30 ml/hr

9.
Assess breath sounds, resp. rate and Peak Exp. Flowrate prior to drug 


administration to obtain baseline values.



10.  
Attach mask to patient adjusting FiO2 to obtain desired SPO2

12.
Re-evaluate patient 2 hours after beginning therapy.  You will be evaluating:



a) Neb flow, adjust flow meter in 1 l/m increments to achieve desired output of 

30 cc's/hr.



b) Re-assess PEFR.



c) Resp. rate, breath sounds and SpO2.

E. 
Monitoring

The system will be checked every 2 hours by a respiratory therapist for proper function.  A notation will be made in Mediserve.  Document the therapy on the patient's MAR., in the ED use the Whiteboard.
F.
Complications


1.
Tachycardia (heart rate increase by 20%)- notify MD immediately.


2.
Headache- Notify MD


3.
Palpitations- Notify MD

G.
Charging


Chart in Mediserve using appropriate template.  Daily the patient will be charged a Continuous Albuterol charge; this charge includes medication, equipment and monitoring.  There will be an initial set up charge then an hourly charge. 10/2007
	Dosing Guidelines for Hope/Misty Finity Continuous Aerosol Nebulizer
	

	mg/hr
	Solution
	1 Hour
	2 hours
	3 hours
	4 hours
	8 hours

	15.0 mg/hr
	Albuterol 
Fill to  
	3.0 mls      30 mls N/S
	6.0 mls      60 mls N/S
	9.0 mls      90 mls N/S
	12.0 mls      120 mls N/S
	24.0 mls      240 mls N/S
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Admin Director Respiratory Care

Policy:
Aerosolized Pentamidine

PURPOSE:
For treatment or prevention of Pneumocystis Carinii

EQUIPMENT:
"Respigard II nebulizer or similar 

Air flowmeter

Nebupent Tm.

Sterile water (with no additives, do not use normal saline this will cause to medication precipitate)

TB Particulate Filter Mask- for patients that have or are suspected of having TB.

Enviracare HEPA Filter- for patients that have or are suspected of having TB.

PPE’s 
PROCEDURE:
This drug is to be delivered in Negative Pressure rooms or have a HEPA Filtering device capable of performing 6 room air exchanges per hour for patients that have or are suspected of having TB or use the Demistifier Tent system.
1.
Pharmacy will pre-mix the medication prior to delivery to the patient care area.  

Reconstitute the physicians ordered amt. of drug with 6 mls sterile water if pharmacy hasn't dispensed drug pre-mixed.

2.
Place in the nebulizer

Set air flowmeter to 6-10 lpm


Treatment should last approximately 20 minutes

3.
PATIENT INSTRUCTION:

Have patient exhale to residual volume occasionally and take a maximal inspiration with a breath hold.

4.
If possible the patient should be reclined back.

Have patient recline back in the bed if possible, this is to help facilitate distribution of the drug to the lung apices where PCP is usually located.

DISCARD NEBULIZER AFTER USE UNLESS PATIENT GETS ADDITIONAL DOSES

SIDE EFFECTS: 
· Coughing - try to decrease the flowrate and still produce a good nebulization

· Bronchospasm - this medication should be used cautiously in known asthmatics, occasionally patients without airway disease may have symptoms.  Giving a bronchodilator TX. prior to Pentamidine prevent some of these symptoms.

· Patient fatigue – turn off flowmeter for short rest intervals if necessary, to prevent wasting medication and environmental contamination 

· Burning sensation in the back of the throat - have patient take a drink of cool water this should help relieve the discomfort.

· Metallic taste in mouth - some patient’s experience this taste after the treatment have them bring some type of hard candy to eat after their next treatment.

THESE TREATMENTS SHOULD BE GIVEN IN WELL VENTILATED AREAS

AND EXPOSURE TO OTHER UNPROTECTED PATIENTS OR STAFF SHOULD BE AVOIDED

Respiratory Care Department Policy
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Procedure: Ribavirin Administration

ViratekADVANCE \U 6.0TMADVANCE \D 6.0: Small particle aerosol generator

Ribavirin - generic name for Virazole

SPAG - small particle aerosol generator used to deliver Virazole, all units with have shut off valves installed.

Dosage:  6 Grams reconstituted in 100 mls sterile water, nebulized over 6 hours ( 3 times of 1-11/2  hours each treatment) for 5 days but no more than 10 days.  The pharmacy will send to the unit 3 separate nebulizers TID each with 2 gms Ribavirin in 33 mls sterile water.
NOTICE: 

Health care workers who may become pregnant or that are pregnant: should not

care for patients receiving Ribavirin due to possible risk to the fetus.

Contact lens wearer: be advised when this drug is administered via Head box or mask (open system), there is a potential for your lens to develop some residual drug and may cause damage to the contact lens and or conjunctivitis. Therefore it is suggested HCW's wearing contact lens wear protective goggles or remove lens before entering the room.

Shut-off valves: All SPAG's have a shut off valve, anytime the circuit is opened the nebulizer should be shutdown to reduce environmental exposure.  Be sure if you shut off the valve the patient is removed from the system.
Delivering Ribavirin via mechanical ventilation has the least environmental contamination.

The most frequent adverse effects noted by health care workers were headache and eye irritation.  The effects were mild and reversible with discontinuance of exposure.

Isolation procedures: Patient should be on Respiratory Isolation and any other disease specific isolation procedures.  HCW should wear an N-95 mask while in patient’s room.

ALL PATIENTS RECEIVING RIBAVIRIN ARE TO BE CONTINUOUSLY MONITORED WITH A "PULSE OXIMETER" DURING THE ADMINISTRATION OF THE DRUG 

I.
Preparation of Ribavirin Aerosol Solution

Ribavirin is packaged in 6-gram sterile lyophilized vials.  


100 mls of sterile water is used to dissolve the medication.


The Pharmacy will mix the drug and deliver to the patient care unit. 


The Respiratory Care Department will supply the pharmacy with sterile nebulizer.

II.
Ribavirin delivery via the SPAG 6000 into a Head Box:  
Equipment:


Oximeter


SPAG Unit


Drug filled nebulizer from the unit, delivered by pharmacy


Extra Large head box or Distmistifier

Oxygen flowmeter with high pressure outlet


Air flowmeter with high-pressure outlet


Aerosol tubing (2)


Oxygen analyzer


a. Prepare medication following instructions above.


b. Connect SPAG unit to blender and gas source.  Set regulator on SPAG to 26 PSI.


c. Set the drying chamber to 6 lpm.  Set nebulizing flow to 8-10 lpm.


d. To turn off SPAG unit close the shut off valve located on the front of the unit.


Do not apply the patient’s mask from the SPAG unit while the shut off valve is turned "off".

e. Use as little tubing as possible to connect aerosol into delivery apparatus.  This is to prevent excessive medication from precipitating in the tubing.  Do not use drainage bags.

f.
RUN THE NEBULIZER UNTIL ALL 33 MLS IS NEBULIZED, approximately 1 hour treatment duration.

g.
Immediately bring empty nebulizer to the Respiratory Care Department to be cleaned and sent to Pharmacy for next dose.
III.  FLOW SOURCE FOR LARGE PROTECTIVE HEAD BOX:


a).  There must be a flow source going into the large head box (secondary head box) unless you are using the Demistifier.


b).  The FiO2 should be the same as in the mask the patient is wearing coming from the SPAG.  Use a Venturi adapter to deliver the prescribed FiO2.

	Using the SPAG-2 

	A. INTRODUCTION 

	The Small Particle Aerosol Generator Model-2 (SPAG-2) is indicated for administration of VIRAZOLE®(ribavarin for inhalation solution, USP) only. VIRAZOLE® is indicated in the treatment of carefully selected hospitalized infants and young children with severe lower respiratory tract infections due to respiratory syncytial virus (RSV). 

	B. GENERAL OPERATION OF THE SMALL PARTICLE AEROSOL GENERATOR-2 (SPAG-2) 

	The pneumatic flow system of the SPAG-2 is depicted in Figure B-1. The SPAG-2 is driven by a pressurized gas (air or blended oxygen) source, which passes through an external pressure compensated flowmeter before entering the SPAG-2. The incoming gas is regulated to 26 psig (179 kPa), and then is directed, via a manifold and pressure compensated flowmeters, to both the nebulizer and the drying chamber. 

	The nebulizer generates a fine aerosol of hydrated VIRAZOLE®, and the drying chamber further dehumidifies the aerosol. The mass median diameter of the aerosol particles is approximately 1.3 microns. 

	C. EQUIPMENT 

	1. Each shipping carton contains the following items: 

	1 -SPAG-2.
2 - 500 ml. reservoirs (polysulfone plastic).
2 - Reservoir caps (polysulfone plastic), with gasket and 0-rings.
2 - Nebulizers.
2 - Drying chambers (polysulfone plastic).
2 - Cleanout wires for nebulizer (0.011" dia., stainless steel).
12 - Lengths nebulizer tubing (silicone).
2 - Extra nebulizer cleanout screws (stainless steel).
2 - Extra nebulizer washers (Teflon®).
2 - Operator's manuals.
The spare parts included with the SPAG-2 will allow operation with little or no downtime.

	2. Operation of the SPAG-2 requires that the following equipment and items be provided by the hospital or clinic: 

	2.1 Compressed gas source, regulated to 40-60 psig (pounds per square inch gauge) (275-413 kPa). Use air which meets specifications for medical breathing use, unless the physician prescribes oxygen which must be blended. 

	2.2 If greater than 21% oxygen is to be delivered to the patient, an oxygen blender should be used. Fraction of inspired oxygen (FiO2) should be monitored at the point of patient delivery. 

	CAUTION: Oxygen therapy requires careful monitoring. 

	2.3 Flowmeter, pressure compensated, capable of measuring 15 liters per minute at 50 psig (344 kPa). 

	2.4 Hose to supply gas to SPAG-2 (equipped with a standard 9/16-18 hemispherical connector). 

	2.5 Aerosol conduction tubing, 22 mm diameter. 

	Further equipment required will depend on the particular mode of aerosol administration. VIRAZOLE® aerosol may be delivered to a face mask, hood, tent, or mechanical ventilator. 
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Figure B-1 Schematic of Gas Flow through the SPAG-2 

	3. Additional equipment that must be provided by the hospital or clinic when operating the SPAG-2 with a ventilator is listed below: 

	3.1 Bacteria filters
3.2 "T adapter"
3.3 Coupling connectors
3.4 One-way valve
3.5 Pressure monitor
3.6 Oxygen blender
3.7 Adjustable pressure relief device (Water Column Relief Valve - for volume and pressure cycled ventilators)

	IMPORTANT: Internal wire heated ventilator circuits must be used to minimize drug precipitation. 

	Circuit components described in Sections F, G and H of the manual with the notation "or equivalent" are generally interchangeable with items available from other manufacturers. It is the responsibility of the user to ensure compatibility of the components and to monitor proper operation of all components in the ventilator circuit. Equipment identification is provided only to assist users. It is not meant as an endorsement of any company or product. 

	Valeant Pharmaceuticals International makes no warranty for the performance of other manufacturers' equipment. 

	D. ASSEMBLY OF THE SPAG-2 AEROSOL GENERATOR 

	The following section describes the assembly of the SPAG-2 and connection to a hood, mask, or tent. See "Instructions for Use of the SPAG-2 in Conjunction with Mechanical Ventilators" if you are using a mechanical ventilator. 

	  1. Check all 3 nebulizer orifices with the cleanout wire to ensure that they are not occluded. Insert the nebulizer stem into the swage fitting in the center of the reservoir cap. Tighten the swage firmly with the hand tight nut. 

	  2. Inspect the reservoir cap gasket for cleanliness. Place the cap onto the reservoir containing the VIRAZOLE® solution (see Section K for instructions describing preparation of VIRAZOLE®). Twist the cap clockwise to seal the cap onto the reservoir. Make sure that the nebulizer pick-up tubes are not flush against the bottom of the reservoir. 
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	  3. Place the cap/reservoir assembly into the housing, and snap it into place in the bracket. 
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	  4. Connect the drying air flow (black hose) quick-coupling to the larger fitting on the cap spout. Connect the nebulizer air flow (blue hose) quick-coupling to the smaller fitting on the body of the cap. Press each quick-coupling in with a twisting motion until it snaps in place. 
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	  5. Insert the drying chamber through the side hole in the SPAG housing, and push onto the cap spout O-ring. The flow direction arrow on the chamber must point away from the cap. 

	[image: image8.png][F [F





	  6. Connect the aerosol conduction tubing (supplied by the user) to the outlet port of the drying chamber. 
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	  NOTE: The length of the aerosol conduction tubing between the SPAG-2 and the mask, hood or tent should be kept as short as conveniently possible to minimize collection of aerosol during operation. The tubing should be changed at the same frequency as the wetted parts (see Section l). 

	  7. For use with a hood, the aerosol delivery tubing from the SPAG-2 should be placed into the inlet port of the hood. 
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	  8. For use with a face mask, a standard "T" piece should be connected to the mask. The aerosol delivery tubing from the SPAG-2 should be connected to one of the open ends of the "T". Additional aerosol tubing is attached to the branch of the "T" for a reservoir. This reservoir tubing is for optimal VIRAZOLE® delivery. The length of the reservoir tubing will depend on the patient's tidal volume. The practitioner should follow the hospital's procedure for determining the patient's tidal volume. (See Appendix 1.) 
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	  9. For use with a tent, the tent must be set up with the customary air flow and cooling systems. The aerosol delivery tubing from the SPAG-2 should be connected to the inlet port of the tent. 
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	E. SPAG-2 OPERATING PROCEDURE 

	The following section describes the general operating procedures for the SPAG-2. See "Instructions for Use in Conjunction with Mechanical Ventilators" if you are using a mechanical ventilator. 

	  NOTE: If greater than 21% oxygen is to be delivered to the patient, an oxygen blender should be used. Fraction of inspired oxygen (FIO2) should be monitored at the point of patient delivery. 

	WARNING
Whenever two or more oxygen blending systems are used, all blending systems must be adjusted when any changes are made in FiO2. 



	CAUTION: The gas source must be connected to the SPAG-2 and turned on whenever the SPAG-2 is in use. The source must be regulated in the range 40-60 psig (275-413 kPa). Use air which meets specifications for medical breathing use unless the physician prescribes oxygen which must be blended. Oxygen therapy requires careful monitoring. 

	1. Connect the SPAG-2 to the external flowmeter (provided by user). Open the external flowmeter control valve completely. It is important that the external flowmeter does not restrict gas flow to the SPAG-2. 

	2. Open the nebulizer flowmeter valve completely (approximately six turns counter clockwise from the closed position). 

	3. Disengage the lock sleeve on the SPAG-2 pressure regulator by pulling the adjustment knob outward. For SPAG-2 devices with a white lock ring on the pressure regulator, disengage the lock ring by pulling the ring outward. Adjust the pressure regulator knob (clockwise to increase) until 26 psig (179 kPa) is indicated on the SPAG-2 pressure gauge. 

	4. Open the drying air flowmeter valve from the closed position until the external flowmeter indicates the desired total flow through the unit. It is suggested that the external flowmeter should read approximately 15 liters per minute (LPM) when using a hood or a tent, and approximately 12 LPM when using a face mask. 

	5. Readjust the SPAG-2 pressure regulator to 26 psig (179 kPa). 

	6. Verify that the external flowmeter reading is correct and, if necessary, adjust again by turning the drying air flowmeter valve. 

	7. The SPAG-2 is correctly adjusted when the operating parameters stabilize into the following ranges: 
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	  7.1 Regulator pressure = 26 ±2psig (165-193 kPa). 

  7.2 Nebulizer flowmeter = range from 6-10 LPM. 

  7.3 Drying air flowmeter = range from 2-9 LPM. 

  Read all rates of flow at the center of the indicator ball. 

	TROUBLESHOOTING 

	8.1 INCORRECT AIR FLOW READING: Ensure that the SPAG-2 flows have stabilized before deciding that they are out of tolerance. 

	a. Nebulizer air flow: If the indicated nebulizer air flow is greater than the specification in 7.2 above, check for leaks in the connections delivering air to the nebulizer. Ensure that the clean out screw in the nebulizer is not leaking. If the flow is less than the specification in 7.2, clean the nebulizer and check for occlusions in the orifices. If these measures do not bring the flow into the correct range, change the nebulizer. 

	b. Drying chamber air flow: Ensure that the flow to the nebulizer is within the specified range before troubleshooting the drying chamber air flow. If the flow to the drying chamber cannot be adjusted within the specified range, check for leaks or occlusions in the plumbing connections. 

	8.2 NEBULlZER FUNCTION 
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	a. Check that all three (3) orifices of the nebulizer are spraying correctly by looking for three approximately one-half inch diameter "spray spots" on the wall of the flask. If any problem is detected, clean or change the nebulizer. 

	b. The SPAG-2 should nebulize the drug solution from the reservoir at a rate of 12.5-15.0 mL/hour. If the nebulization rate is slow, ensure that the external flowmeter (provided by the user) is completely opened, and that the nebulizer orifices are not clogged. Change the silicone tubing or the nebulizer tubing assembly after ensuring that other operating parameters are correct. If the nebulization rate appears to be fast, check for excessive leaks at the cap gasket. 

	9. Monitor the operation of the SPAG-2 for approximately ten minutes and adjust any settings accordingly. 

	CAUTION: During operation, water/drug collection may form in the reservoir cap spout, inside the drying chamber, at the outlet port of the drying chamber and in the 22 mm aerosol conduction tubing. Monitor these components hourly. Collection may increase after 10 hours of operation. If excessive collection is seen, these components should be cleaned or replaced. 

	10. Before inactivating the aerosol generator, assure that the patient has been removed from the aerosol and has an alternative source of oxygen or air. To inactivate the aerosol generator, turn off the gas source. 

	


	INSTRUCTIONS FOR USE OF THE SPAG-2 IN CONJUNCTION WITH MECHANICAL VENTILATORS 

	WARNING
VIRAZOLE® Aerosol may be used for infants requiring assisted ventilation, but requires careful monitoring by experienced hospital personnel. Drug precipitation in the system can be a serious problem. Mechanical ventilators used in conjunction with a SPAG-2 should utilize an internal wire heated ventilator circuit to minimize accumulation of drug precipitate. In addition, bacteria filters in the expiratory limb of the circuit and a high PEEP alarm should be utilized. A water column relief valve must be employed in circuits with volume-cycled ventilators and may be used as well as in circuits with pressure cycled ventilators. 



	F. OPERATION OF THE SPAG-2 WITH A VENTILATOR-GENERAL INSTRUCTIONS: 

	The following instructions apply to use of the SPAG-2 with either pressure cycled or volume cycled ventilators and must be read before continuing. 

	Also see additional specific instructions for volume cycled ventilators (Section G), or pressure cycled ventilators (Section H). 

	1. Use an oxygen blender as the gas source if greater than 21% oxygen is to be delivered to the patient. Fraction of inspired oxygen (FiO2) should be monitored at the point of patient delivery. 

	WARNING
Whenever two or more oxygen blending systems are used, all blending systems must be adjusted when any changes are made in FiO2. 



	2. Turn off the drying air flowmeter on the SPAG-2 unit. 

	3. Adjust the nebulizer flow to 6-10 LPM. 

	4. Connect the SPAG-2 delivery tube into the inspiratory line of the patient breathing circuit immediately downstream from the heated humidifier. Place a one-way valve in the SPAG-2 tubing at the junction with the ventilator circuit. (See Figure F-1). Check the operation of the one-way valve before installing it into the circuit. 
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Figure F1. Junction of SPAG-2 with ventilator circuit, and location of bacteria filters 

	CAUTION: Water/drug precipitate may form in the one way valve, the ventilation tubing and/or the endotracheal tube; frequent (hourly) monitoring of these components for precipitate is required. If the valve and/or tubing collect precipitate, they must be cleaned or replaced. 

	IMPORTANT: If airway pressures increase, the endotracheal tube should be checked, and the patient suctioned, to minimize precipitate build-up. Airway pressure increases can also be caused by clogged bacteria filters (see Item 5 of this section). 

	5. Bacteria filter(s) (Pall® BB-50T, Marquest®' #MQ-303-01, or equivalent) are mandatory in the expiratory line just before the ventilator exhalation valve entrance port (see Figure F-1). Filters should be changed every 2-4 hours, or more frequently as needed. 

	CAUTION: Filters should be changed if an increase in peak inspiratory pressure (PIP) or positive end expiratory pressure (PEEP) of 1-2 centimeters of water (cm H20) is observed. Because these pressure increases may occur, airway and ventilator circuits should include CONTINUOUS MONITORING as described in item 8 of this section. 

	NOTE: Two filters may be placed in series. When changing filters, discard the upstream filter. Place a fresh filter downstream of the remaining filter. 

	6. A bacteria filter may be placed in the inspiratory line upstream of the humidifier to prevent VIRAZOLE® from entering the ventilator, should a reversal of flow occur during operation. 

	7. Connection of the SPAG-2 to the ventilator circuit may cause the end expiratory pressure to increase (1-2 cm H2O). To maintain the desired positive end expiratory pressure (PEEP) level, adjust the ventilator PEEP control. 

	8. Use of a pressure monitor with both high and low PEEP alarms is essential to assist the user in detecting changes in the PEEP level (e.g. Novametrix® pneumogard #1250, Bunnell® #00120, or equivalent). 

	9. Water condensation ("rainout") associated with the use of conventional tubing may require frequent (hourly) removal of the condensate. To minimize rainout, internal wire-heated tubing must be used. 

	10. Maintain the temperature in the circuit at 33-37°C. It may be necessary to set the heated humidifier at a higher temperature. BEFORE DlSCONNECTlNG THE SPAG-2 FROM THE VENTILATOR CIRCUIT, THE TEMPERATURE AT THE HEATED HUMIDIFIER MUST BE ADJUSTED APPROPRIATELY. 

	CAUTION: Both the heater/humidifier and the internal wire heater sensors must be checked hourly for evidence of water/drug precipitate which can decrease the accuracy of the sensor. When internal wire heated circuits are used, precipitate may also form at the loop of the wire. 

	10.1 When using conventional tubing, place the heated humidifier temperature sensor at the patient wye. 
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	10.2 When using internal wire heated tubing, place the heated humidifier temperature sensor immediately downstream from the junction of the SPAG-2 tubing and the inspiration line of the ventilator. Place the internal wire heater temperature sensor at the patient wye. Set the internal wire heater to 37°C, and the heated humidifier slightly less (approximately 33°C) to maximize prevention of rainout. 
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	11. Both the SPAG-2 tubing and the conventional ventilator circuits should be changed daily. It is recommended that internal wire heated circuits be changed every 8-10 hours. 

	G. OPERATION OF THE SPAG-2 WITH A VENTILATOR - ADDITIONAL INSTRUCTIONS FOR VOLUME CYCLED VENTILATORS 

	1. Read Section F before continuing with this section. 

	2. Figure G-1 is a schematic drawing of the ventilator tubing circuit used with the SPAG-2 in conjunction with a volume cycled ventilator. Pediatric clinical experience with the Siemens Servo 900C® suggests that any equivalent volume cycled ventilator may be used with the SPAG-2. 
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Figure G-1.Schematic of ventilator and SPAG-2 system used with a volume cycled machine. 

	(A): Silicone rubber coupling (Puritan-Bennett #3443, or equivalent).
(B): Disposable aerosol "T" adapter (Hudson #1077, or equivalent).
(C): Bacteria filters (Marquest® #MQ-303-01, Pall® #BB-50T, or equivalent).
(D): One-way valve (Inspiron #001671, or equivalent).
(E): Valeant water Volumn Relief Valve (Valeant #6003, see replacement parts section of this manual). 

	3. The calculated volume of the tubing between the one-way valve and the patient wye must be at least one tidal volume for correct aerosol delivery. Figure G-2 below indicates the section of tubing of concern. See Appendix 1 as an aid to estimate tidal volume and tubing volume. 
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Figure G-2. Section of ventilator circuit tubing where one patient tidal volume is required. 

	4. Exhaled volumes displayed on the ventilator will read falsely high due to the additional volume (flow) supplied by the SPAG-2. 

	5. Use of a low-pressure monitor (e.g. Ventronics® Model 5522 or equivalent) will assist the user in detecting potentially dangerous low pressure situations. 

	CAUTION: Certain alarm settings, such as the low minute volume alarm on the Siemens Servo 900C®, will read falsely high and thus rendered unreliable when the SPAG-2 is connected to the ventilator. 

	6. Attach a water column pressure relief valve to the SPAG-2 output with a "T" connector (see Figure G-1). The pressure relief valve is needed to vent the continuous flow from the SPAG-2 during the inspiratory phase of a volume cycled ventilator. 

	A Valeant Water Column Relief Valve is available with mounting brackets for the SPAG-2 (Valeant #6003, see replacement parts section of this manual). A user supplied water column relief valve may also be used. 

	Adjust the relieving pressure between 2-5 cm of water greater than the observed end expiratory pressure (EEP) prevailing in the patient/ventilator circuit. When adjusted properly the relief valve will bubble during the inspiratory phase of the ventilator and cease bubbling during the expiratory phase. When using the Valeant Water Column Relief Valve, thoroughly read the instructions for use provided with the valve. 

	CAUTION: Monitor the relief valve hourly to ensure proper operation. Adjust the water level in the relief valve according to any changes made in the EEP during the course of therapy. Maintain the water level in the relief valve at 2-5 cm H2O greater than the prevailing EEP. Clean or replace the valve as necessary. 

	WARNING
Failure to place a one-way valve at the junction of the SPAG-2 tubing line and the inspiratory limb of the ventilator will result in reducing the tidal volume delivery by diverting the ventilator's output through the pressure relief valve. 



	7. TROUBLESHOOTlNG RELIEF VALVE OPERATION: 

	7.1 Relief valve bubbles continuously: 

	  a. Relief valve pressure is set too low. Increase water level in reservoir to 2-5 cm H2O greater than the prevailing EEP level. 

  b. One-way valve is stuck closed or clogged. Clean or replace the one-way valve. 

	7.2 Relief valve never bubbles: 

	  a. Relief valve pressure is set too high. Decrease water level in reservoir to 2-5 cm H2O greater than the prevailing EEP level. 

  b. One-way valve is stuck open. Clean or replace the one-way valve. 

	H. OPERATION OF THE SPAG-2 WITH A VENTILATOR - ADDITIONAL INSTRUCTIONS FOR PRESSURE CYCLED VENTILATORS 

	1.Read Section F before continuing with this section. In treating very small infants with a pressure cycled ventilator, the flow rate may be considerably less than 6 LPM which makes it impossible to employ the method of VIRAZOLE® administration described in this section. A Water-Column Relief Valve can be inserted in the SPAG circuit, just as would be done with a volume cycled machine (see Section G). This modification is advantageous because the controls of the pressure cycled ventilator need not be altered. In addition, ventilator adjustments need not be made during periods when SPAG flow must be discontinued (such as in preparation for suctioning the patient). 

	2.Figure H-1 is a schematic drawing of the ventilator tubing circuit used with the SPAG-2 in conjunction with a pressure cycled ventilator. Any of various ventilators, such as the Bear® BP-200, Healthdyne® 105, Sechrist® Model lV-100B, or equivalent, can be used in assisted ventilation, controlled ventilation, intermittent mandatory ventilation (IMV), or continuous positive airway pressure (CPAP) mode. 
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Figure H-1. Schematic of Ventilator and SPAG-2 system used with a pressure cycled machine. 

	(A): Silicone rubber coupling (Puritan-Bennett® #3443, or equivalent).
(B): Disposable aerosol "T" adapter (Hudson® #1077, or equivalent).
(C): Bacteria filters (Marquest® #MQ-303-01, Pall® #BB-50T, or equivalent).
(D): One-way valve (lnspiron® #0016671, or equivalent).
(E): Valeant Water Column Relief Valve (Valeant #6003, see replacement parts section of this manual).

	3.Adjust the ventilator flow setting so that the peak inspiratory pressure (PIP) observed is the same as before the SPAG-2 was connected to the circuit. 

	


	GENERAL INFORMATION 

	I.STERILIZATION OF SPAG-2 WETTED COMPONENTS 

	All parts of the SPAG-2 are clean as delivered. It is the responsibility of the user to sterilize all wetted parts before beginning each course of therapy. At a minimum, sterilization of all wetted parts should be done daily. 

	Sterilize, by autoclaving, the following parts: 

	1. Drying chamber (polysulfone plastic). 

	2. Reservoir (polysulfone plastic). 

	3. Reservoir cap (polysulfone plastic) with gasket and O-rings. 

	4. Nebulizer assembly with tubing. 

	5. Valeant Water Column Relief Valve, with plug, if used. 

	Autoclave these items by standard procedures. 

	Hospital personnel should follow their established procedures for monitoring bacterial contamination of respiratory equipment for the care of the SPAG-2. 

	J. CLEANING OF COMPONENTS 

	1. Any VIRAZOLE® solution remaining in the reservoir flask after treatment should be discarded. 

	2. VIRAZOLE® is a very water soluble material. The components (reservoir, cap, nebulizer, drying chamber, and water column relief valve) can be effectively cleaned with warm tap water and mild detergent. After cleaning, rinse with warm tap water followed with distilled or deionized water. 

	3. Extra attention should be given to cleaning the nebulizer. Do not disassemble unless an occlusion is suspected. Probe the orifices of the nebulizer with the 0.011" cleanout wire to dislodge any material. Ensure that the wire is inserted completely into each of the three small inner holes on the side of the nebulizer tip. After cleaning and rinsing the nebulizer, shake it to remove water from the small passageways. 

	4. If disassembly of the nebulizer becomes necessary, remove the small cleanout screw (with washer) and the silicone tubing. Probe all orifices with the cleanout wire. Soak all nebulizer parts in warm to hot water containing detergent, rinse thoroughly, then blow dry with compressed air. Reassemble the nebulizer. 

	5. The reservoir, cap, nebulizer, drying chamber, and water column relief valve should be sterilized by autoclaving. (See Section I.) 

	6. The housing can be cleaned with any disinfectant currently used by the hospital for cleaning the exterior of similar respiratory therapy equipment (e.g., ventilators, IPPB devices). For example, Sanamaster III (quaternary compound), 1 oz/gallon. 

	K. PREPARATION OF VlRAZOLE® FOR USE IN THE SPAG-2 

	VIRAZOLE® is supplied as 6 grams of lyophilized drug per 100 mL vial for aerosol administration only. By sterile technique, reconstitute drug with a minimum of 76 mL of steril USP water for injection or inhalation in the original 100 mL glass vial. Shake well. Transfer to the clean, sterilized 500 mL SPAG-2 reservoir and further dilute to a final volume of 300 mL with sterile USP water for injection or inhalation. The final concentration should be 20 mg/mL. 

	Important: This water should not have had any antimicrobial agent or other substance added. The solution should be inspected visually for particulate matter and discoloration prior to administration. Solutions that have been placed in the SPAG-2 unit should be discarded at least every 24 hours and when the liquid level is low before adding newly reconstituted solution. 

	Using the recommended drug concentration of 20 mg/mL VIRAZOLE® as the starting solution in the drug reservoir of the SPAG-2 unit, the average aerosol concentrations for a 12 hour period would be 190 micrograms/liter (0.19 mg/liter) of air. 

	Vials containing the lyophilized drug powder should be stored in a dry place at 25°C (77°F); excursions permitted to 15°C-30°C(59°F-86°F). Reconstituted solutions may be stored, under sterile conditions, at room temperature (20-30°C, 68-86°F) for 24 hours. Solutions which have been placed in the SPAG-2 unit should be discarded at least every 24 hours. 

	NOTE: Levels of VIRAZOLE® in the environment are expected to be very low during proper administration of the drug. To help minimize incidental exposure, VIRAZOLE® should be administered in a well-ventilated hospital setting. Hospital staff responsible for aerosol delivery should consider using a protective face cover (nose and mouth) to reduce incidental exposure. Common surgical masks do not provide a significant amount of protection. The 3M® Model 9970 personal mask has been identified as one which supplies significant protection when properly fitted. NIOSH has recommended: Training programs should be developed; scavenging systems should be used, where possible, to reduce environmental exposure; treatment should be administered in rooms with at least six air changes per hour; treatment rooms should be under negative pressure; where possible, turn off the SPAG-2 five minutes before each health care worker enters the room; avoid dermal, oral, or ocular contact with airborne VIRAZOLE®; respirators may be used to further reduce VIRAZOLE® exposure; American Academy of Pediatrics recommendation for patient selection should be considered. 

	L. SELECTED REPLACEMENT PARTS FOR THE SPAG-2 

	Replacement parts and technical assistance for the SPAG-2 6000 Series may be obtained by contacting your local representative or the Valeant Pharmaceuticals International office listed below. When ordering, please specify the SPAG-2 device serial number, as well as the part number and description of the item desired. 

	Part Description: 

Part No: 

O-Ring for cap nebulizer air port 

1106 

O-Ring for cap drying air port 

1107 

O-Ring for cap spout 

1115 

Drying chamber (polysulfone plastic) 

1084 

Accessory package (2 cleanout wires, nebulizer screws and washers) 

4012 

Reservoir 

1093 

Reservoir cap gasket 

1122 

Cap assembly (includes gasket, O-rings) 

4014 

Nebulizer assembly 

4015 

Silicone tubing for nebulizer (12 lengths) 

4016 

Water Column Relief Valve (2 relief valves with mounting brackets) 

6003 



	


	APPENDIX 1 

	TIDAL VOLUME AND TUBING VOLUME TABLES 

	TABLE 1. ESTIMATED BASAL TIDAL VOLUME BY AGE, WEIGHT AND SEX* 

	AGE(YR) 

NORMAL FREQUENCY 

AVERAGE WEIGHT(LB) 

. TIDAL VOLUME (mL) 

  

MALE 

FEMALE 

Newborn 

30-40 

8 

18-22 

18-22 

1 

25-35 

22 

55-70 

55-70 

2 

±28 

27 

80 

80 

3 

±25 

32 

100 

100 

4-6 

20-25 

36-44 

125-150 

125-145 

7-9 

20-25 

50-65 

160-180 

155-175 

10-14 

20-25 

65-100 

200-265 

185-245 

15-16 

16-18 

100-115 

300-330 

280-300 

Adult 

12-18 

120 

350 

320 

  

  

130 

370 

340 

  

  

150 

400 

360 

  

  

175 

450 

400 

  

  

200 

500 

440 

  

  

225 

540 

460 



	TABLE 2. APPROXIMATE TUBING VOLUMES 

	Internal Tubing Diameter 

Approximate Volume of Each 10-inch Long Section of Tubing 

5/16 inch 

10" = 12 mL 

3/8 inch 

10" = 18 mL 

15 mm(0.59 inch) 

10" = 44 mL 

22 mm(0.87 inch) 

10" = 96 mL 



	*From: Spearman, Charles B., and Sheldon, Richard L., : Egan`s Fundamentals of Respiratory Therapy, ed.4, St.Louis, 1982, The C.V. Mosby Co. 

	APPENDIX 2 

	PRODUCT SOURCES 

	BP-200 Ventilator, Bear Medical Systems, Riverside, CA
Healthdyne 105 Ventilator, Healthdyne, Inc., Marietta, GA
#1250 Pneumogard, Novametrix, Wallingford, CT
Model 00120 Ventilator Monitor, Bunnell, Inc., Salt Lake City, UT
lsothermal Tubing Circuits, lsothermal Systems, Inc., Riverside, CA
Concha-Therm Humidifier, Respiratory Care, Inc., Arlington Heights, IL
Servo 900C® Ventilator, Siemens-Elema Ventilator Systems, Schaumburg, IL
Model 5522 Ventilarm, Ventronics Division of Hudson, Inc., Temecula, CA
#3443 Coupling, Puritan-Bennett Corp., Overland Park, KS
#1077 T-Adapter, Hudson, Inc., Temecula, CA
#MQ-303-01 Bacteria Filter, Marquest® Medical Products, Inc., Englewood, CO
#BB-50T Bacteria Filter, Pall Biomedical Products Corp., East Hills, NY
#001671 One-Way Valve, Inspiron Corp., Rancho Cucamonga, CA

	Identification of any item(s) of adjunct equipment has been performed for the sole and express purpose of assisting clinicians in the administration of Virazole with the SPAG-2. Such identification or designation is not meant to constitute and should not be construed as an endorsement of any company or product. 

	Valeant Pharmaceuticals International makes no warranty or representation, either express or implied, with respect to any other manufacturer's items or equipment, their quality, performance, or fitness for a particular purpose. In no event will Valeant Pharmaceuticals International be liable for direct, indirect, special, incidental or consequential damages resulting from any defect in construction of performance of other manufacturer's equipment. 

	Distributed by:
Valeant Pharmaceuticals International
3300 Hyland Avenue
Costa Mesa, CA 92626
Telephone: (714) 545-0100
(800) 572-7400(24 hour answering service)


VI.
Documentation:

Scan each dose of medication given with Admin RX, this will occur TID.  Chart each dose given in mediserve.  

Patient Monitoring/Maintenance:

Monitor patient SpO2, respiratory rate and any complaints of respiratory distress. Stop therapy and notify MD if SpO2 drops during treatment or patient becomes short of breath. 
Procedure:  RIBAVIRIN ADMINISTRATION FOR VENTILATOR PATIENTS


Ribavirin may be administered via the SPAG unit on mechanically ventilated patients.
I.
Equipment:

SPAG unit


Blender with air and oxygen high pressure hoses


Drug filled nebulizer from the unit, delivered by pharmacy

Water column relief valve from ICN (WCRV)


One way valve


Wide bore aerosol tubing


2-Tee pieces


Disposable bacteria filter for outlet of WCRV

II.
Procedure:

a).  Assemble circuit as per diagram to the ventilator.


b).  Connect SPAG unit to blender and gas sources


c).  Adjust the regulator on the SPAG unit to 26 PSI and the FiO2 to match the ventilator (analyze).


d).  Place nebulizer containing the medication in SPAG unit.  


Leave drying flow off.


e).  Set nebulizer flow to 4-6 LPM.  Drying Chamber Flow “OFF”.

f).  Place other appropriate ventilator settings


g).  Note patients PIP before you change anything


h).  You may have to adjust VT after connection to compensate for the added volume of the SPAG unit


i).  Adjust alarms on ventilator.  High minute volume alarm will have to be turned up.  Be sure to have low volume alarm set, this will be your disconnect alarm.  

The Water Column Relief Valve has 2 main functions:
1.
Partially scrub Ribavirin aerosol from the environment in the carrier gas.

2.
Provide a continuous adjustable relief pressure compatible with any PEEP level that is used.  Keep water level 2-5 cm above PEEP at all times. Provides audible and visible evidence (by the intermittent bubbling) that the valve is functioning properly.

NOTE:  Water Column Relief Valve
On inspiration (when the ventilator cycles on) the pressure relief bottle will bubble.

On expiration the bubbles should stop and the circuit will fill with medication.  This is normal operation of the pressure relief valve.

This is NORMAL.

If bubbling occurs continuously the one-way valve is stuck and INDICATES needs to be changed OR THE PEEP LEVEL SET ON THE VENTILATOR IS GREATER THAN THE LEVEL OF WATER IN THE POP-OFF.

III.
Monitoring and Maintenance:

a).  VENTILATOR MONITORING Q2H

b).  2 bacteria filters must be placed before the expiratory transducer to protect the inside of the ventilator from drug penetration as well as environmental contamination. 


The filters need to be rotated every 2 hours with your ventilator check.

The filter closest to the expiratory transducer is rotated towards the patient and the other filter is discarded.


c).  Adjust minute volume alarm appropriately.

d).  Be sure to monitor all connections in the circuit for build up of Ribavirin, if any are noted change the circuit, this could be the cause of inadvertent PEEP levels.


e).  ALL VENTILATOR CIRCUITS ARE TO BE CHANGED DAILY, AT THE TIME THE RIBAVIRIN ADMINISTRATION HAS BEEN COMPLETED.

f).  Monitor the WCRV for continuous bubbling, this would indicate the one-way connecting the drug into the circuit is stuck close not allowing any drug to flow into the inspiratory limb.

IV.
Documentation:


All documentation for ventilator patient receiving Ribavirin should be on the Ventilator Flowsheet and Mediserve.


Pictures of Ribavirin Administration with mechanical ventilation.
[image: image26.jpg]



[image: image21.jpg]



[image: image22.jpg]



[image: image23.jpg]W





Respiratory Care Department

Policy and Procedure Polpro-B

Date Reviewed/Revised: July 8, 1994, July 16, 1997, March 29, 2000, June 2003, May 2009
Policy/Procedure: NASOTRACHEAL SUCTIONING
ALL PERSONNEL ARE TO OBSERVE STANDARD PRECAUTIONS WITH ALL PATIENTS, WEAR MASKS IF THERE WILL BE ANY SPRAYING OF SECRETIONS AND EACH HAND MUST BE GLOVED.

Purpose:
To remove tracheal secretions and/or stimulate a cough in those patients unable to spontaneously clear their airway.

Equipment:

1.
Same as tracheostomy and endotracheal tube suctioning.

2.
Non-oil based lubricant, example K-Y jelly.

3.
If patient is on supplemental oxygen be sure to pre and post hyper oxygenated.

4.
Appropriate sized Suction catheter for patient: adult standard are 14 fr, children under 
14 yr. 10 fr, under 6 yr. 8 fr, infants 6 fr.

Procedure:

1.
Explain procedure to patient 

2.
Set suction regulator to appropriate vacuum level.  60-80 mmhg infants; 80 -100 children, 100-120 adults.

3.
Assemble suction as described place lubricant on catheter tip.

4.
Elevate head of bed 45 to 90ADVANCE \U 6.0oADVANCE \D 6.0 with a pillow behind patient’s shoulders.

5.
Have patient take some deep breaths from supplemental oxygen device if patient is using one.

6.
Place catheter in nostril and proceed gently to oropharynx.

7.
Instruct patient to take a deep breath in or listen at the whistle tip of the catheter for air movement and advance catheter (without applying suction) through vocal cords.  Patient will be coughing and unable to speak provided catheter didn't slide into esophagus.

8.
Advance catheter gently until a restriction is met, withdraw 1-2 cm and apply suction intermittently while rotating and withdrawing catheter.

9.
After removing catheter place oxygen if being used for at least 30 seconds or until patient adequately recovers from suctioning.  Continue on in same sequential order from number 4.

10.
Remove glove over contaminated catheter and discard.

11.
Be sure to check heart rate and respiratory rate before and after suctioning.


Complications and Adverse Reactions:


(See "Sterile Tracheostomy and Endotracheal Tube Suctioning")

Respiratory Care Department

Policy and Procedure Polpro-B

Date Reviewed/Revised: July 8, 1994, July 16, 1997, March 29, 2000, June 2003, May 2009
Policy:  STERILE TRACHEOSTOMY AND ENDOTRACHEAL TUBE SUCTIONING
REMEMBER TO FOLLOW STANDARD PRECAUTIONS WITH ALL PATIENTS
Purpose:

To remove secretions from upper and lower airway without admitting new pathogens or recontamination with those already present.

Equipment:

1.
Suction regulator to connect in vacuum wall outlet.

2.
Suction kit containing


a.
(2) sterile gloves


b.
Sterile suction catheter


c.
Sterile water and cup

3.
100% manual resuscitator and connecting tubing to oxygen wall flowmeter.

4.
Appropriate size suction catheter:


ET-Tube 7-9mm use 14 Fr.


ET-Tube <7.0 mm use 10 Fr. catheter


ET-Tube <5.0 mm use 8 Fr. catheter


ET-Tube <3.5 mm use 6 Fr. catheter

Procedure:

1.
Explain procedure to patient.

2.
Assemble wall suction unit, set desired vacuum pressure, and test


a.
100-120 mmHg for an adult


b.
80-100 mmHg for a child


c.
60-80 mmHg for an infant

3.
Assemble suction-expose catheter tip through bag and connect to suction tubing.  Place sterile gloves on hands and remove catheter from bag aseptically.

4.
Hyperventilate and hyper oxygenate patient prior to suctioning for 20 seconds.

5.
Insert catheter gently into tracheostomy tube or endotracheal tube until resistance is met.  Withdraw catheter slightly and apply suction with thumb over control and remove catheter.

6.
While removing catheter, apply intermittent suction with thumb control and rotate catheter while withdrawing.

7.
Do not keep suction catheter inserted for more than 15 seconds.

8.
Repeat step 4 and on as necessary.

9.
Remove glove over contaminated catheter and discard.

Complications and Adverse Reactions:
1.
Hypoxia

2.
Vagal Stimulation *

3.
Tracheitis

4.
Damage to mucus membrane

5.
Occlusion of the tube with the catheter

6.
Sudden death *

*NOTE:   Whenever any adverse reaction occurs with suctioning document the reaction in Mediserve and notify physician.

Therapist Response

1.
Do not apply suction longer than 15 seconds; be sure to follow #4 procedure.

2.
Immediately stop procedure, hyperventilate and hyper oxygenate patient.

3.
Avoid excessive or unnecessary suctioning when there are no secretions.

4.
Use appropriate size catheters when suctioning ET tubes and Trach tubes. Suction catheters should not have an OD greater than 2/3 of the ID of the tube being suctioned.

Respiratory Care Department

Policy and Procedure Polpro-B

Date Reviewed/Revised: July 8, 1994, July 16, 1997, March 29, 2000, June 2003, May 2009
Policy/Procedure:


SUCTIONING PROCEDURE USING A CLOSED SUCTIONING DEVICE "TRACH CARE"

REMEMBER TO FOLLOW STANDARD PRECAUTIONS 
Equipment:

Ventilator circuit with a Trach Care attached, available sizes 6, 8, 14 Fr.


Suction regulator


2-3 unit dose saline packets

Change out when catheter becomes soiled or non-functional.

Procedure:
1.
Set vacuum regulator to 135-140 mm Hg with an open line.

2.
Attach suction tubing to control valve of Trach Care.

3.
Attach vent circuit to flex tube on "T" piece of Trach Care.

4.
Attach Trach Care to Endo or Trach Tube with irrigation port in up position facing patient.

5.
Pre-oxygenate patient with 100 % oxygen by increasing FiO2 on ventilator until SpO2 increases several percent.

6.
Grip T-piece with one hand and advance catheter with thumb and forefinger of the opposite hand.  Advance approximately 5" into tube.  Stop.

7.
Open irrigation port and insert unit dose saline or syringe and lavage.  Wait for cough response.

8.
Grip T-piece once again and continue to advance catheter with opposite hand. Advance catheter as far down as you normally would.

9.
Begin suction by depressing control valve and withdrawing catheter gently while gripping T-piece with opposite hand.  Withdraw catheter to the fully extended length of the catheter sleeve.

10.
Repeat steps 7 and 8 if necessary.

11.
Upon suction completion, flush catheter by inserting new unit dose saline or syringe with saline into irrigation port.


1st Activate suction by depressing control valve and holding.


2nd Instill saline intermittently while depressing control valve continuously.

12. When flushing is completed, lift and turn control valve thumb piece 180 degrees to "lock" position.  Position catheter away from front of patient.

13. Monitor patient’s SpO2, when it has returned to baseline, place FiO2 back to original setting.

Complications and Adverse Reactions:
1.
Hypoxia

2.
Vagal Stimulation *

3.
Tracheitis

4.
Damage to mucus membrane

5.
Occlusion of the tube with the catheter

6.
Sudden death *

*NOTE:   Whenever any adverse reaction occurs with suctioning document the reaction in Mediserve and notify physician.

Therapist Response

1.
Do not apply suction longer than 15 seconds.

2.
Immediately stop procedure, hyperventilate and hyperoxygenate patient.

3.
Avoid excessive or unnecessary suctioning when there are no secretions.

4.
Use appropriate size catheters when suctioning ET tubes and Trach tubes. Suction catheters should not have an OD greater than 2/3 of the ID of the tube being suctioned.

Respiratory Care Department

Policy and Procedure Polpro-B

Date Reviewed/Revised: July 8, 1994, July 16, 1997, March 29, 2000, June 2003, January 2008, May 2009
Policy/Procedure: SPUTUM INDUCTION PROCEDURE
Purpose:  To obtain a satisfactory sputum specimen for laboratory analysis.

Equipment:  

Sputum collection container
Normal  saline solution (3 mls)

Hand held nebulizer

Air/oxygen flowmeter and wingnut adaptor

Suctioning (as needed)

Procedure:  

1.
Check for appropriate order.

2.
Obtain a sputum collection container from nursing staff.

3.
First have patient try to cough.  If cough is non-productive aerosolize 3 ml of hypertonic saline.

4. 
Repeat attempt to have patient cough and obtain specimen.

5.
If patient is unable to have a productive cough document this in mediserve and notify patient’s nurse.

Charting:
Chart in Mediserve your result of the sputum induction.

Respiratory Care Department Policy

Section: Polpro-B Daily Therapy and Treatment

Effective Date: June 8, 1989

Date Reviewed/Revised: June 8, 1990, July 16, 1997, January 13, 2000, June 2003, May 2009
Policy/Procedure:
CARBOGEN THERAPY

Indications:
The following are suggested indications; this policy is not attempting to recommend its use for any for the listed disorders:


Improve cerebral blood flow


Overcome hypoventilation


Singulation (hiccup) cessation


Sudden hearing loss*

*See "Sudden Hearing Loss: an update” American Journal of Otolaryngology 1988 May; 9 (3): 211-15

Carbogen is usually used for its vasodilating effects, especially by the ENT service.

Equipment
H cylinder of 95% Oxygen and 5% Carbon Dioxide (is the only approved mixture of this gas to be used) 

Appropriate regulator, can be found in cylinder

Storeroom with the cylinder room B-310

Non-rebreathing mask

Physician Order:
Carbogen therapy or 5% CO2 and 95% O2 treatments

Length of treatment, not to exceed 30 minutes

Frequency, not to exceed Q4h

Procedure:
1.
Check for complete physician order; if not complete call ordering physician.

2. 
Obtain cylinder from B-310 if you are initiating treatment, leave cylinder in patient’s room. The cylinder must have a securing base attached.

3.
Place a bubble humidifier on the regulator and connect the non-rebreather mask.  Adjust the flowmeter to keep the reservoir bag at least 1/3 inflated with the patient’s deepest inspiration.  Be sure to get a good seal around the mask.

4.
Check patient’s blood pressure, heart rate and resp. rate at beginning of the treatment, then 2-3 minutes after beginning and continue to monitor the patient’s vital signs during the treatment every 5 minutes and chart in Mediserve.

5.
NEVER LEAVE PATIENT UNATTENDED DURING THIS TREATMENT!

Hazards and Side Effects

Headache, dizziness, hypotension, loss of consciousness, tachycardia, respiratory arrest, palpitation, convulsion.  Immediately stop therapy when any of these side effects occur and notify the physician, stay with the patient.

Severe dyspnea, nausea, vomiting, disorientation, and a dangerous elevation of blood pressure manifest toxicity.

Special Instructions:
Patients you suspect that are NOT sensitive to Carbon Dioxide stimulation of their respiratory center (example COPD patients with CO2 retention) call the physician to obtain an order to draw an ABG prior to the initial treatment.

Respiratory Care Department

Section: Polpro-B

Effective Date: August 6, 1990

Reviewed/Revised Date: November 8,1991, April 14, 1992, July 17,1997, January 13, 2000, June 2003, May 2009
SUBJECT: Helium and Oxygen (60%/40%) Gas Mixture Administration
PURPOSE: Due to the very low density of Helium, when this gas is mixed with Oxygen the mixture will also be at a lower density.  Breathing this gas mixture may improve the patient's tidal volume and reduce the work required to move that gas.   Helium/Oxygen mixtures may be indicated for patients with obstructive airway disorders, for example tumor in the airway, croup, or tracheal stenosis.  

Special Instructions: Helium has no pharmacological effect other than that stated above.  

Due to the low density of Helium, flowmeter will not accurately read the delivered flow.  

1.
Helium should be given with a tight fitting, non-rebreathing mask.

2.
The only side effect of helium and oxygen administration is a change in the patients voice pitch, this will be corrected when the therapy is discontinued.

4.
Helium is odorless, tasteless, noncombustible, nonexplosive, poorly soluble, and a good conductor of heat, sound and electricity.

W A R N I N G! !

HELIUM CANNOT SUSTAIN LIFE, IT MUST BE MIXED WITH OXYGEN.
All tanks purchased will be mixtures of Helium and Oxygen, regardless the label always must be verified.

PROCEDURE:
1.
Obtain an H cylinder from the tank room in the basement of the hospital.   


The Respiratory Care Department will stock pre-mixed Helium and Oxygen Cylinders only.  The mixture will be 60% Helium and 40% Oxygen.  Be sure to read the label carefully.

2. 
Bring the tank and a securing base to the bedside.  

3.
The appropriate regulator will also be kept in the tank room, it will be labeled "Helium/ Oxygen Regulator".

4. 
Attach the regulator to the cylinder prior to bringing the cylinder to the patient's bedside.

5.
Attach bubbler humidifier to the flowmeter, and the appropriate size non-rebreathing mask.  The FiO2 needs to be analyzed initially to verify 30% Oxygen is being delivered.  There is no need for the analyzer to stay in the circuit.

NOTE:  If the patient's has difficulty maintaining adequate oxygen saturation, treatment should not include increasing the FiO2 without proper assessment of the patient's "ventilation status" (upper airway patency).  Oxygen may be added via a tee piece into the reservoir bag, but this will decrease the amount of Helium available to the patient, thereby defeating the purpose of the therapy.  Increasing the concentration of deliver oxygen in this situation is not recommended.  The physician should be notified of the patient's decreasing oxygen saturation and for re-evaluation of the patient and therapy.

Under no circumstance should an attempt be made to lower the FiO2.
6.
Set the flowmeter as you would with any non-rebreathing mask, keeping the reservoir at least one third filled at end inspiration.
7.  
The patient should have an OXIMETER on continuously.

8.  
Helium will be used rapidly.  You must notify your supervisor of the use of Helium to allow for more tanks to be ordered.  One cylinder may last approximately 10 hours.  The factor for calculating the duration of an H cylinder of Helium/Oxygen is 2.50.  



2.50 x psi in tank


_________________  = Duration in minutes


    Liter flow
10. 
In the event additional tanks need to be ordered,

Call A-L GAS COMPANY 254-1457.

DOCUMENTATION:

1. In the Mediserve document the set-up, the analyzed FiO2, the oximeter set-up and the reading.  


Notify the physician of oxygen saturation less than 95%, unless otherwise specified in the orders.

3.  
Monitor the patient at least Q2H, SaO2, HR, RR, Tank Pressure, Liter Flow.
Respiratory Care Department Policy

Section: Polpro-B Daily Therapy and Treatment

Effective Date: November 17, 1995

Date Reviewed/Revised: July 16, 1997, March 30, 2000, June 2003, May 2009
Policy/Procedure:
Intrapulmonary Percussive Ventilation Therapy (IPV)

Purpose/Indications:
1.
Secretion mobilization

2.
Expansion and recruitment of lung units

3.
Medication delivery

Equipment:

IPV ventilator


IPV circuit


Medication and diluent

Physician's Order:

IPV, is a fatiguing type of therapy and requires alot of patient cooperation.  Therefore nighttime treatments would be difficult for the patient.


Medication to be delivered (since the nebulizer has a high flow you will need to nebulize at least 10 mls).


The usual dose of medication and diluent is 10 mls normal saline and 0.5 ml of Albuterol.  Mucomyst may be added to the nebulizer also.  Maximum dose of Mucomyst per TX. is 10 mls of a 4% solution, monitor patient closely for secretion control and clearance.


Therapy may be given with compressed air or 100% oxygen.

Procedure:
1.
Assemble circuit and add medication.

2.
Connect to the source gas, using 100 % oxygen will help maintain oxygen saturations during the therapy.

3.
Patient instructions: initial treatment will require alot of patience on the part of the therapist and the patient.  Sit patient up comfortably in the bed.  The must be alert and wake and able to understand your instructions and return a demonstration.  


a)
Instruct patient to simply breathe in and out the aerosol while holding the mouthpiece in their mouth.


b)
Set all the controls on the IPV to minimal settings and adjust the drive pressure to 25 psi.


c)
Allow the patient to feel with their hand what the percussor feels like when they activate the pressurized button on the handset.


d)
Have the patient place the mouthpiece in their mouth and activate the pressurized button on inspiration only.  Coach the patient to keep their mouth closed tightly, and hold their cheeks in.  This will cause a reduction in the amount of percussion that is transmitted to the lower airways.  Sometimes it is helpful to instruct the patient to bite the mouthpiece.


e)
Eventually you want the patient to be able to hold the button down for both inspiration and expiration.  The most benefit will come from exhaling against the percussion.

4.
How to assess the quality of the treatment: The therapy is providing maximum benefit when you see the patient's chest vibrate from the percussion, and you hear the percussion on auscultation of the chest.  Drive pressure can be increased to increase this effect.  The rate of percussion can also be increased if the patient will tolerate.

5.
The therapy is fatiguing for some patients and the patient may require frequent rests.

6.
Total treatment time should be 15-20 minutes if the patient can tolerate.

7.
Coughing exercises or suctioning should follow therapy session.

The patient circuit is not disposable, it should be returned to the department to be cleaned for the next use.

Charting:
Date, time, medications, HR, source gas, PIP, cough results, breath sounds pre-post, signature and credentials.

Respiratory Care Department Policy

Section: Polpro-B Daily Therapy and Treatment

Effective Date: September 19, 1996

Date Reviewed/Revised: July 16, 1997, March 30, 2000, June 2003, May 2009
Policy/Procedure:
Hyperinflation Therapy using: Stacked Assisted Breathing

Purpose/Indications: For cervical injured patients
1.
Secretion mobilization

2.
Chest wall expansion and mobility

Equipment:
1.
Resuscitator bag without PEEP valve w/6 inch tubing and mouthpiece, or ominflex adaptor

2.
Venti-comp bag

3.
FVC Nomogram (available on bedside PFT cart in B-348)

4.
Abdominal binder, have nurse order through NOVA system.

Physician's Order:
1.
Stacked breath therapy

2.
Frequency (recommended Q4H alternate with IPPB or IPV therapy)

Procedure:
1.
Inform and explain procedure to the patient.

2.
Determine patient's predicted FVC from the nomogram, 75% of FVC will be the targeted tidal volume for the hyperinflation breath.  Remember each stroke volume of the resuscitator bag is approximately 800 mls.  Determine the number of breaths it will take to reach your target tidal volume of 75% of their FVC.

3.
Place patient in the supine position, place abdominal binder around the patient, and attach resuscitator bag to the patient's artificial airway or by mouthpiece.

4.
Deliver the appropriate number of manual breaths to reach 75% of the patient's FVC.  Keeping the expiratory port occluded to allow for stacking of the breaths.

5.
Monitoring the patient to be sure they are able to tolerate the stacking, you may have to start out with 50% of the FVC.

6.
After the appropriate number of breaths has been delivered have the patient hold their breath and "assisted coughing technique".  See Assisted Abdominal Coughing procedure.

7.
Repeat this procedure 2 additional times allowing the patient to rest and recover between each breath stacking procedure.

Important information:
1.
Patients with artificial airways may not be able to hold their breath after you deliver the manual breaths Therefore you may have to quickly position your hands to begin assisted coughing immediately after you remove the resuscitator bag from their airway.

2.
This form of therapy may not be well tolerated in hemodynamically unstable patients, due to the potential for high mean intra-thoracic pressures that can be generated.

3.
Patients with a pneumothorax or Bullous disease are NOT candidates for this therapy.

Adverse effects:
Vagal stimulation: immediately stop therapy, remove the abdominal binder, elevate patient's feet and check vital signs.  Notify nurse and physician.  Document all adverse effects and your actions.

Documentation:
Should include the number of breaths, number of repetitions and predicted FVC for your patient.

Using the VENTI-comp bag measure when possible the FVC of the patient.  Your goal is 75% of the FVC if the patient will tolerate and it may take several treatments to reach this goal.  Note patient's cough response and sputum production.

Contraindications:
Pneumothorax or any type of bronchopleural airleak

High minute ventilation

Unstable vital signs

Documentation/Charges:
This therapy is a "Hyperinflation Therapy" and will be billed. Use the HIT template in Mediserve.

Respiratory Care Department Policy

Section: Polpro-B Daily Therapy and Treatment

Effective Date: September 19, 1996

Date Reviewed/Revised: July 16, 1997, March 30, 2000, June 2003, May 2009
Policy/Procedure:
Assisted Abdominal Coughing

Purpose/Indications:

For all patients receiving Stacked Breath therapy or any patient with the inability to use their abdominal muscles to generate a cough.

Equipment:
None

Procedure:

1.
Inform and explain procedure to the patient.

2.
Have patient in the supine position.

3.
Find your correct hand position with one hand over the epigastrium area, just below the xiphoid process.  (The same location used for the Heimlich maneuver).

4.
Ask the patient "to take a deep breath in and get ready to cough"

5.
Tell the patient to cough, or if performing stacked breaths therapy, quickly release resuscitator bag from the airway.  Simultaneously compress your hand with an upward thrust to force the diaphragm upward to simulate a cough.

6.
Allow the patient to rest and repeat the procedure as tolerated.

Adverse effects:
1.
Venous return may be impaired

2.
Broken ribs from incorrect hand position.

3.
Nausea and or vomiting.

Documentation: In Mediserve

I

Respiratory Care Department Policy

Section: Polpro-B Daily Therapy and Treatment

Effective Date: December 6, 1996

Date Reviewed/Revised: July 16, 1997, March 30, 2000, June 2003, May 2009
Policy/Procedure:
Acapella Valve Therapy

Description:
The Flutter's/Acapella effect occurs during the expiratory phase of respiration (with the patient exhaling through the mouthpiece).  The net result is that oscillations in expiratory pressure and airflow are produced and the successive acceleration and deceleration phases coinciding with the opening and closing cycles.  In addition to causing these cyclical pressure changes, the device repeated opening periods because repeated airflow acceleration which increase the velocity of the air being exhaled, facilitating the movement of mucus up the airways.

Indications:
The efficacy of the device as a mucus clearance device for Cystic Fibrosis, bronchitis, and Bronchiectasis patients is based on its ability to 1) vibrate the airways (which loosens mucus from the airway walls, 2) intermittently increase endobronchial pressure (to maintain patency of airways during exhalation, so that mucus does not become trapped as it moves up the airways), 3) accelerate expiratory airflow (to facilitate the upward movement of mucus through the airways so that it can be more easily coughed out).

Contraindications:


Patients with a pneumothorax or overt right-sided heart failure.

How to order device:


The device is ordered through WIZ AS Acapella Instructions as a Respiratory Care order.  The Acapella valve is stocked in the Pyxis Supply cabinet.
Patient instructions:
1.
Have patient sitting upright.  They may lean against a front table if they feel more comfortable
2.
The vibrations that can be felt within the chest by the patient evidence this resonance.

3.
Have the patient take in as deep a breath as possible, hold it for 1-2 seconds.  Allowing for good distribution of ventilation.

4.
Now have the patient exhale through the device keeping their cheeks as hard and flat as possible.  The longer the exhalation and the deeper the inspiration will potentiate the effects of the device.

5.
The patient is to repeat this procedure until coughing is precipitated, and then expectorates as much sputum as possible.

6.
The entire procedure should last no more than 15 minutes.  Some patients may fatigue before this.

Documentation:

Document in Mediserve.  Notify physician and nurse of any c/o chest pain or any other adverse effects.

Respiratory Care Department Policy

Section: Polpro-B Daily Therapy and Treatment

Effective Date: January 15.1998

Date Reviewed/Revised: March 30, 2000, June 2003, May 2009
Procedure:

Hyperinflation Technique for Intubated Patients 


Purpose:

To re-expand atelectatic areas and/or prevent atelectasis
Equipment:
Adults  - appropriate size Self-inflating resuscitator bag with




Disposable PEEP adaptor

Procedure:

1.
Set-up Resuscitator bag or CPAP bag on oxygen

2.
Adjust CPAP bag or PEEP Valve to 10 cmH2O off patient.

3. Remove patient from ventilator and manually ventilate.

Manual Breaths should be delivered in the following described procedure:


a)
Adjust flowrate to achieve 10 cm H2O CPAP.


b)
Monitor Peak Airway Pressures for patient using a CPAP bag, as well as chest excursions for adequate tidal exchanges, to insure a hyper inflated breath is being delivered.


c)
Repeat above procedure for 10-20 breaths.


d)
Suction patient if necessary prior to returning to ventilator.

The inspiration shall be slow with a short pause (5 seconds if tolerated) at peak 
inspiration

4.
Frequency-Initially with ventilator checks.  When the atelectasis has resolved frequency may be decreased as per physician's order.

Documentation:

1.
In the comment section on the ventilator sheet note the PIP, CPAP, and  # of breaths delivered.

2. Suctioning results.

Special Note:

This therapy is NOT to be performed on patients without an artificial airway in place. Gastric distention may occur when delivering positive pressure via mask.  )
Adverse Reactions:

1.
Gastric Distention- do not generate excessive airway pressures.

2.
Pneumothorax- do not generate excessive airway pressures

3.
Hypotension-allow the patient adequate exhalation time, do not ventilate at rapid rates.

Documentation/Charges:

Document in Mediserve and the patient's ventilator Flowsheet. 

Respiratory Care Department Policy

Section: Polpro-B Daily Therapy and Treatment

Date Reviewed/Revised: April 19, 2000, May 2009
Policy:


High Frequency Chest wall Oscillation using the ThAIRapy Vest Airway Clearance System

Statement of Purpose:

The ThAIRapy vest is indicated in-patients with pulmonary conditions causing bronchiectasis, including but not limited to those patients with Cystic Fibrosis.  Patients with mucocilliary clearance problems may also benefit from ThAIRapy vest treatment such as patients receiving lung transplantation.

Equipment:


1. ThAIRapy vest


2. Air Pulse generator


3. Two air hoses

Procedure: Disposable vests will be located in the 8 North Supply Pyxis
1. Select the proper size vest for the patient.  The vests come in 5 different sizes and should fit loosely around the patient’s thorax.

2. Have the patient sit upright and don the vest.

3. Attach the velcro straps on the vest so that a clenched fist fits between the vest and the patient’s thorax.  The bottom of the vest should rest at the crest of the pelvis.

4. Fold any excess vest material in at the front.

5. Plug the electrical connection of the generator into a grounded outlet.

6. Connect the hand/foot control to the outlet marked control on the rear of the generator.

7. Connect the 2 air hoses to the front of the generator using a twisting motion.

8. Connect the other ends of the 2 air hoses to the vest using the same method.

9. Press the power button on the front of the generator and observe the wait light on the front of the panel.  Wait 10 seconds for this light to go off.

10. At this point the vest will slightly inflate.

11. Adjust the frequency dial on the generator to 10 Hz.

12. The treatment should be given at three different frequency settings with the same amount of treatment time at each frequency.  Total treatment time should be approximately 30 minutes or as tolerated by the individual patient.

13. Ten minutes of the therapy should be given at EACH of the frequency ranges listed below:

LOW
5-10 Hz

MED
10-15 Hz

HIGH
15-20 HZ

14. Use of the timer on the generator is optional.

15. Set the pressure control dial to 2 and start the vest by pressing on the hand/foot control.

16. Increase the pressure setting to the highest number that is comfortable for the patient. For the most effective therapy, a pressure setting higher then 6 is the goal.

17. Have the patient breathe normally with a maximal inspiration one time per minute.  The patient may pause the vest treatment to cough or allow the treatment to continue with coughing.  Coughing should occur at least between frequency settings.

18. The patient may be in the sitting position throughout the treatment.

19. Aerosol therapy, PEP therapy, or Flutter therapy may all be given while vest therapy is being done.

20. After the therapy is completed, turn the power to the generator off and have the patient remove the vest and perform their final cough.

Cleaning:

The vests are to be returned to the dirty equipment area to be cleaned between patient use.  Wipe the generator and hand/foot control with a hospital approved cleaner between patient use.

Documentation and charging:

Documentation in the MediLinks application will meet the departmental charting standards and capture the charges for the therapy. 

Respiratory Care Department 

Policy and Procedure Manual

Polpro-B Daily Treatments

Revised/Review Date: New- January 12, 2004, May 2009, March 2011, November 2011
Approved by:  Anna M. Ambrose, MHA RRT

Policy:
Inhaled Epoprostenol (Flolan) for mechanically ventilated patients only.  Dosage will be 50, 25, 12.5 ng/kg/min.

Purpose: Aerosol delivery of a pulmonary vasodilator to mechanically ventilated patients. 

Equipment:

1. Low flow flowmeters
2. Mini heart nebulizer set-up

Special Instructions:

1. Remove heat moisture exchanger (HME) if one is in the circuit.
2. If a heater is being used, turn OFF the heater function, use as a pass over humidification device. Too much humidity in the circuit will dilute the inhaled drug significantly.
3. Double filter expiratory port of ventilator and rotate back one to front and discard front filter, every 2 hours. 

4. Do not turn flow off to nebulizer to measure parameters on ventilator.  Flolan has a very short half-life; significant hypoxemia could develop if drug is abruptly stopped.

Procedure:

1. Verify Physician’s order for Inhaled Epoprostenol (Flolan) in HEO/Wiz.

2. Pharmacy will pre mix the drug and place drug ready to add to Mini-Heart nebulizer a light shield amber syringe.

3. Obtain Mini-Heart nebulizer set up and Low Flow flowmeter from the CV-ICU Blood gas lab.

4. Assemble nebulizer at beside and place set up in the ventilator circuit.

5. Add 30 mls of mixture to syringe and run nebulizer at 2 LPM.

6. Wait 30 minutes and re-measure parameters.

7. Adjust alarms as needed on ventilator.

8. Ventilator checks are to be done every 2 hours, at this time the nebulizer should be re-filled to 30 mls.
9. Document in Mediserve “Continuous Medication Administration” template every 2 hours.
Weaning Flolan administration to a mechanically ventilated patient:  See PDF File in CV-ICU RT Folder “FLOLAN WEAN” use this flowsheet for documentation and place in patient’s medical record at conclusion of wean.   
[image: image24.emf]

Documentation: In Mediserve use the template called “Continuous Medication Administration”.

Charges: Patient will be billed the continuous aerosol drug administration charge.

Mini-Heart nebulizer configuration to be placed 6 inches before the ventilator wye- be sure to remove the HME- heat moisture exchanger.
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Policy and Procedure Manual
Policy:
Inhaled Flolan for spontaneous breathing patients only.  Dosage will be 50 ng/kg/min.
Purpose: Aerosol delivery of a pulmonary vasodilator to non-intubated patients. 

Equipment:
3. Flowmeter (0-15 lpm)
4. Continuous nebulizer set-up, Hope  Nebulizer 
5. Blue corrugated tubing
6. Aerosol face mask
Special Instructions:

Drug will be delivered from pharmacy pre-mixed at the physician prescribed dose.


5. Medication will be prepared by the pharmacy so that the patient receives 50 ng/kg/min.
6. The  nebulizer’s output at flow of 10-15 lpm is approximately 50 cc/hour.
7. Fill the nebulizer up to 200 mls, this will provide the patient with approximately a four hour supply of inhaled Flolan.
Procedure:
10. Verify Physician’s order for Inhaled Flolan in Wiz.
11. Pharmacy will pre mix the drug and place drug in a syringe, and ready to add to nebulizer.
12. Obtain nebulizer set up, blue tubing, aerosol mask and flowmeter.
13. Assemble nebulizer at beside.
14. Fill nebulizer to 200 mls and run nebulizer at 15 lpm.
15. Run the Nebulizer at 15 LPM on an air and oxygen blender at set the desired FiO2. 
16. Flolan has a very short half-life.  Do not let the nebulizer run out of medication.
Monitoring:
Monitor patient Q2h
SpO2, respiratory rate
Nebulizer output and remaining volume
Documentation: 
In Mediserve use the template called “Continuous Aerosol Medication”.
Charges: Patient will be billed the continuous aerosol drug administration charge.
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Administrative Dir Respiratory Care

Policy:
Current Cystic Fibrosis Foundation guidelines for respiratory care. 

All patients are to be on contact isolation.  This is to help protect the Cystic Fibrosis patient from nosocomial infections.
Recommended sequence of therapy when ordered by the physician:
1. Bronchodilator therapy- wait 10 minutes before continuing on to additional therapies.
2. Hypertonic Saline 7% administration for CF patients.
3. Airway Clearance-Bronchial Hygiene therapy:

· Therapy vest, 
· CPPD,
·  Acapella, or Flutter
 Please use the method the patient finds the most effective.
4. Pulmozyme
5. Inhaled steroid
6. Inhaled antibiotic

Please notify the patient’s physician if the patient refuses therapy.

Water column Relief Valve- fill with Water.
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Placement of Continuous Nebulizer  In-Line with BiPAP Circuit 

NOTE: The placement of the “T” adaptor is between the mask and the exhalation valve.  This will help reduce the medication nebulization from escaping the open port on the exhalation valve.

For V-60-attach T-piece directly to the MASK no blue tubing.
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Placement of Continuous Nebulzer In-ine with






