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1: Introduction 
Cystic fibrosis (CF) is progressive genetic disease characterized by thickened mucus that builds up in the 

lung, pancreas, liver, and intestines.  

The lungs are of particular concern, as this viscous, sticky mucus will trap germs and remain in the lungs, 

increasing the risk of infections. These infections can lead to inflammation, chronic illness, damage to 

the lungs, and scarring (fibrosis) in the lungs. In addition, the mucous can clog the airways, making it 

hard to breathe.  

Medications are available to thin out the mucous, and physical interventions, such as vibrations and 

controlled breathing, are used to loosen it so that it can be expelled by the patient.  

This course will focus on standardizing home respiratory therapy training, treatment and education for 

respiratory therapists that serve the CF community, with an interest in ensuring that therapy and proper 

education of patients follows best practices1. 

1-2: The Structure of the Course 
This course will cover the following Cystic Fibrosis techniques:  

1. Disease State Education in Cystic Fibrosis 

2. Airway Clearance Techniques 

3. Aggressive Hand-Chest Percussion Technique 

4. Respiratory Medications in Cystic Fibrosis 

5. Proper care of nebulizers and other Cystic Fibrosis equipment 

6. Controlling infection in Cystic Fibrosis  

7. Proper assessment, documentation and reporting  

Each is described in its own module and may include a section on notes and additional resources. 

Review questions will be included at the end of the course. 

Ultimately, a therapist who has undergone this course should be able to: 

1. Do a return demonstration on the proper technique of Aggressive hand chest percussion  

2. Discuss additional Cystic Fibrosis Airway Clearance Techniques   

3. Identify key components of Cystic fibrosis disease state   

4. Identify Cystic fibrosis respiratory medications and their proper order  

5. Identify cystic fibrosis nebulizers / equipment and proper cleaning and disinfection  

6. State the infection disease protocol and reason why this exist for Cystic fibrosis infection control  

7. Understand the protocols for assessment, documentation and reporting of the disease 

                                                           
1 NIH, Genetic and Rare Diseases Information Center., Cystic Fibrosis., 
https://rarediseases.info.nih.gov/diseases/6233/cystic-fibrosis  

http://www.cfcoc.com/
https://rarediseases.info.nih.gov/diseases/6233/cystic-fibrosis


 
 

Powered By: 

 

 

www.CFCOC.com Page: 2 

 

1-3: Resources 
Most information is taken from or confirmed by the Cystic Fibrosis Foundation2 or the National Institute 

of Health3. Exact references and additional sources will be included as footnotes.  

                                                           
2 CFF, Cystic Fibrosis Foundation., (Multiple Pages)., https://www.cff.org/  
3 NIH, National Heart, Lung, and Blood Institute., Cystic Fibrosis., https://www.nhlbi.nih.gov/health-topics/cystic-
fibrosis 

http://www.cfcoc.com/
https://www.cff.org/
https://www.nhlbi.nih.gov/health-topics/cystic-fibrosis
https://www.nhlbi.nih.gov/health-topics/cystic-fibrosis
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2: Disease State Education in Cystic Fibrosis 
Diagnosing cystic fibrosis typically happens early, but milder cases can go unnoticed for years. Sweat 

chloride tests, a genetic test, and a clinical evaluation at an accredited care center can determine, 

definitively, that cystic fibrosis is the disease at hand 4. 

2-1: Cystic Fibrosis at Different Life Stages 
Cystic fibrosis has different education and treatment priorities, depending on the age of the patient. 

Infancy 
In infancy, the priority is on determining whether the child has CF, how severe the condition is, and 

monitoring the child’s health (particularly their nutrition.) Genetic screening, lab tests and observation 

are the main action that is taken at this stage. As they grow, the nature of their disease, and what 

treatment methods will work best for them, will become clearer. 

Parents can be taught to perform percussive therapy on their children, which will help the infant 

breathe easier. Otherwise, most medications are not approved for use in infants5. 

Childhood 
In childhood, nutrition and overall health is the priority. Medications will be assigned as appropriate, 

and the patient will be taught breathing and percussive techniques to clear their own airways. If the 

child has a preference for certain techniques, these will be emphasized. 

Children should be kept away from environmental contaminants, such as tobacco smoke, and allergens. 

These can make CF symptoms worse. 

CF is also associated with poor absorption of nutrients, particularly dietary fat and protein. The child’s 

diet will have to be monitored to ensure that they are taking in enough nutrients, which may require 

behavioral changes in the child6. 

In severe cases, an enteral tube may be used to help the patient get properly nourished. Entubation 

should only be done after a physical examination, and open surgery should be avoided if possible; 

percutaneous, laparoscopic, or radiologic technology are preferred, in order to minimize trauma. 

Entubation should be followed by airway clearance therapy and monitored annually.  

                                                           
4 NIH, National Heart, Lung, and Blood Institute., Cystic Fibrosis - How Is Cystic Fibrosis Diagnosed?, 
https://www.nhlbi.nih.gov/node/4440 
5 CFF, 2009, Cystic Fibrosis Foundation evidence-based guidelines for management of infants with cystic fibrosis., J 
Pediatr. 2009 Dec;155(6 Suppl):S73-93. doi: 10.1016/j.jpeds.2009.09.001. 
https://www.ncbi.nlm.nih.gov/pubmed/19914445  
6 Lahri et al., 2016, Clinical Practice Guidelines From the Cystic Fibrosis Foundation for Preschoolers With Cystic 
Fibrosis, Pediatrics, March 2016, http://pediatrics.aappublications.org/content/early/2016/03/22/peds.2015-1784  

http://www.cfcoc.com/
https://www.ncbi.nlm.nih.gov/pubmed/19914445
http://pediatrics.aappublications.org/content/early/2016/03/22/peds.2015-1784
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Adulthood 
Patients with CF can live to 40 years and over, so in adulthood, the focus is on comfort and quality of 

life. At this point, the severity of an individual’s CF symptoms will be known and, if it was caught early, 

their care team and preferred treatment modalities will already be in place.   

Adulthood treatment will be focused on maintaining good health and independence by keeping their 

care team in place and continuing (or improving on) their therapies7.  

2-2: Educating the Patient 
Therapy in cystic fibrosis requires the patient to be able to cooperate or actively participate in the 

therapy, sometimes on their own.  

Patients and their families should be educated on the disease and on airway clearance therapy (ACT,) 

the medications available, and the proper way to use those medications.  

They should also be educated on the proper care and use of any equipment, such as nebulizers, inhalers, 

or vests, used in treatment.   

                                                           
7 Yankaskas JR, et al., 2004, Cystic Fibrosis Adult Care, Chest Journal, January 2004, Vol 125 (1), Supplement, Pages 
1S-39S 
http://journal.chestnet.org/article/S0012-3692(15)32218-2/fulltext 

http://www.cfcoc.com/
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3: Airway Clearance Techniques  
Airway clearance therapies (ACT) are a range of therapies focused on clearing the airways of mucous. 

Most strategies involve loosening the mucous so that the cilia in the lungs are better able to move it out 

of the airway, followed by coughing or huff-coughing to clear it. These techniques can be physical, or 

can be medicinal, in nature. 

Patients should be educated on various forms of ACT and should choose which ACTs to use based on 

what techniques they feel most comfortable with and what they feel is most effective8. 

3-1: The Huff-Cough 
A “huff-cough” is a basic maneuver for clearing mucous from the lungs and expelling it from the mouth. 

It is used at the end of most ACT techniques and also after taking most medications for cystic fibrosis, 

taking advantage of the loosened mucous to better clear it away.  

Huff-coughing involves controlled breathing and follows several steps. 

1. First, the "huff," where a breath is taken in through the nose, then held and exhaled through an 

open mouth. This deep breath and long exhale helps to move the mucous from the smaller 

airways to the larger airways. 

2. A second "huff,” where a deep breath is held, and then followed by a short forceful exhale. This 

moves the mucous from those larger airways into the lungs. 

3. A cough - a sudden, forceful exhale which will move the mucous from the lungs to the throat, 

where it can be spat out.  

Patients should be advised not to swallow the mucous, and to clean their hands afterward, as the 

mucous may harbor bacteria. 

3-2: Types of Physical ACT 
Physical ACT can be performed on a patient by another person or performed by the patient on 

themselves. There are several types of ACT: 

Active Breathing 
An active cycle of breathing is a gentle form of breathing control, where breathing is done gently 

through the nose to relax the airways. Relaxed airways are wider, allowing more air to come through. 

Each inhalation is also deep and slow, then held for 3 seconds before exhaling normally. This helps 

disrupt and dislodge the mucous layer. 

After a few rounds of active breathing, the patient should follow up with a huff-cough to move the 

loosened mucous out of the airway. 

                                                           
8 Cystic Fibrosis Foundation, Airway Clearance Techniques (ACTs) 
https://www.cff.org/Life-With-CF/Treatments-and-Therapies/Airway-Clearance/Airway-Clearance-Techniques/  

http://www.cfcoc.com/
https://www.cff.org/Life-With-CF/Treatments-and-Therapies/Airway-Clearance/Airway-Clearance-Techniques/
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Autogenic Drainage 
Autogenic drainage is used in people age 8 and up and involves short, shallow breaths that dislodge 

mucous from the smaller airways. These breaths are then held to allow the mucous to gather in the 

larger airways, before it is coughed out with a huff-cough. 

Autogenic drainage is done in a breathing pattern that consists of several steps: 

Step 1:  

The patient takes a short, shallow breath through the nose. This is held for 3 seconds and then 

breathed out. This dislodges mucous from the smaller airways and helps it to move into the 

larger ones. This step is repeated 3 times. 

Step 2:  

The patient takes in a normal breath, holds for 3 seconds, and then exhales quickly. They repeat 

this type of breath 3 times as well. This helps to move the mucous further along, preparing them 

for the next step. 

Step 3:  

The patient then takes a deep breath, holds it for 3 seconds, and then exhales normally. This 

moves the mucous into the main part of the lungs where it can be cleared with a huff-cough. 

These steps are repeated until the lungs are cleared. 

Postural drainage and percussion 
In postural drainage and percussion, another person uses cupped hands and percussion - rhythmic 

beating - on the patient, who lies on their side to expose their back and chest and maximize drainage. 

The patient will breathe deeply during this procedure. The percussion loosens the mucous, which the 

patient will periodically cough up via a huff-cough during a break in the therapy.  

A good rule of thumb to use is that each round of percussion should take around 2-3 minutes or 5 deep 

breaths.  

Vibration 
Vibration therapy can be done with hands and body alone: 

The patient sits in an upright position, and another person puts their hands flat on the patient’s chest. 

They tense the muscles in their arms, causing them to shake naturally. The patient amplifies these 

vibrations by taking slow, deep breaths.  

This is done for 5 breaths, with the vibrations occurring on the exhale. Making a “Fff” sound on exhale 

helps the patient to amplify the vibrations. The patient then huff-coughs to clear their lungs before 

resuming the therapy.  

If this is not comfortable for either patient or practitioner, then it should be limited accordingly. 

http://www.cfcoc.com/
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3-3: ACT using equipment 
Some self-administered treatments use handheld or worn equipment as an aid to clearing the airways. 

All equipment should be sterilized and cleaned to prevent infection or spread of infection 

High-frequency Chest Wall Oscillating vests 
An oscillating vest is an inflatable vest worn by the patient. It is connected to an air pump, which 

compresses the chest in and out to create a vibrating flow of air. This high-frequency vibration loosens 

and thins the mucous in the lungs with a combination of airflow and vibration.  

The patient sits in an upright position and wears the vest for a period of time, pausing the machine 

every so often – about every 5 minutes -- to clear their airways with a huff-cough.  

Positive expiratory pressure or PEP 
PEP uses an inhaler-like device to create air resistance. When breathing through the device, inhaling is 

normal but exhaling can be up to 4 times more difficult. This increases the air pressure, which widens 

airways and increases the force of the air on the mucous. This loosens the mucous layer and moves it 

into larger airways. 

There is a version of PEP where the resistance to exhaling is accompanied by vibrations from the device. 

This further loosens the mucous, enabling a huff-cough to more easily clear the airways. 

3-4: ACT involving medicine 
Medicines can be used as a part of ACT and are usually administered through an inhaler. As with other 

CF equipment, all equipment should be sterilized and cleaned to prevent infection or spread of 

infection. 

Bronchodilators  
Bronchodilators are medications that widen airways by relaxing the muscles of the airway. Wider 

airways allow more air to flow in, and more mucous to flow out. 

Mucolytics 

Mucolytic agents, such as domase alpha and hypertonic saline, dilute or thin mucous and make it easier 

to move out of the lungs. 

2-4: Resources for ACT 
Cystic Fibrosis Foundation, Airway Clearance Techniques (ACTs) has general overview information about 

several different ACTS, including a video demonstrating each technique9.  

                                                           
9 CFF.org., Airway Clearance Techniques (ACTs)., https:\www.cff.org\Life-With-CF\Treatments-and-
Therapies\Airway-Clearance\Airway-Clearance-Techniques 

http://www.cfcoc.com/
https://www.cff.org/Life-With-CF/Treatments-and-Therapies/Airway-Clearance/Airway-Clearance-Techniques
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4: Aggressive Hand Chest Percussion Technique 
Chest clapping or percussion physically shakes the torso and lungs of the patient by applying direct and 

vigorous force on the chest. This is done forcefully with a cupped hand, causing a vibration that helps to 

loosen mucous in the lungs to be coughed up.   

Chest clapping or percussion is safe (when done properly) for all ages of patients, including infants. It is 

not generally uncomfortable and is easy to do. At the same time, regular chest percussion and lung 

clearing is linked to better outcomes in patients with cystic fibrosis, such as better longevity and quality 

of life10. 

The procedure can be performed by a respiratory therapist or by a trained parent or caretaker. The 

patient can also use chest percussion on themselves if necessary, but the presence of an assistant or 

therapist makes the procedure easier and much more effective. 

4-1: Techniques on Others 
If someone is assisting the patient, then they will use cupped hands (with fingers together and curved, 

as if holding water, facing down toward the patient) to rhythmically beat the chest and back of the 

patient. During this time, the patient will lie on their back or side to allow the mucous to drain.  

The cupped hands are important, as they help to not only cushion the blow and prevent the patient 

from being hurt, but to produce more vibrations to loosen mucous.  

Percussion on the chest and back should be done forcefully and with a steady beat as the patient takes 

deep breaths. Every 5 breaths or so, chest percussion should pause to allow the patient to cough up any 

dislodged mucous before resuming. 

Do not apply pressure below the ribcage, on the sternum, on the spine, or on the stomach. as this will 

not help clear the lungs and may even hurt the patient. Additionally, to prevent harm to the patient, it is 

recommended that they wear comfortable clothes that provide some degree of padding.  

The vibration technique can be used during chest percussion, in the appropriate positions, to add 

additional vibrations to help with drainage. 

If the therapy causes pain, blood is coughed up, or if other injuries and problems arise, then chest 

percussion should be stopped immediately and a doctor should be contacted to evaluate the patient’s 

health.  

4-2: Different Positions 
The patient will adopt different positions during the treatment to align themselves with gravity and 

allow the different lobes of the lung to drain. In any position, the patient should be comfortable – some 

positions may not be possible for certain individuals and should not be forced.  

                                                           
10 Volsko AT., 2013., Airway Clearance Therapy: Finding the Evidence., Respiratory Care October 2013, 58 (10) 
1669-1678; DOI: https://doi.org/10.4187/respcare.02590  

http://www.cfcoc.com/
https://doi.org/10.4187/respcare.02590
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For most positions, there is a front and back variant. This is used to maximize the effect of the 

percussion. It is best to finish the right and left sides on the front or the back before switching direction, 

as this minimizes the number of times that the patient will have to change position11. 

If a patient coughs up a lot of mucous during one position, that position can be repeated in an attempt 

to completely clear that airway. 

The Positions 

Sitting up 
The patient sits upright, as vertical as is comfortable for them. This position allows the uppermost lobes 

of the lungs to drain most effectively.  

The therapist or caregiver then percusses the region located between the shoulder, and collarbone (on 

the back) and the region between neck and shoulder (for the front). This is repeated for both sides. 

With this position, remain on the muscular areas of the neck, shoulder, and back, and be careful not to 

strike the collarbone, the sternum, the shoulder blades, or the backbone if possible. 

Bent Over 
The patient holds a pillow or another comfortable object and uses it as a support to lean forward on, at 

a roughly 30-degree angle. This position only involves back percussion – the caregiver stands behind the 

patient and percusses both sides of the back, just under the shoulder blades.  

It can be easy to hit the wrong spot with this position, so be extra careful not to strike the backbone, 

shoulder blades, or go below the rib cage. 

Lying flat 
The patient lies down on a comfortable surface, such as a table or a bed. The practitioner should also 

make sure that this is comfortable for them – that the table is not too far up or down for them to reach 

comfortably.  

For chest percussion, the patient lies face up and the practitioner percusses the region just below the 

nipple area of the patient (upper lobes) or the lower part of the ribcage above the stomach (lower 

lobes).  

For back percussion, the patient lies face down and is percussed just beneath the shoulder blades on 

both sides. 

Lying on the side 
In this position, the patient lays on their right or left side with their upper arm resting over their head to 

expose their side.  

                                                           
11 CFF.org., Chest Physical Therapy.,  https://www.cff.org/Life-With-CF/Treatments-and-Therapies/Airway-
Clearance/Chest-Physical-Therapy/  

http://www.cfcoc.com/
https://www.cff.org/Life-With-CF/Treatments-and-Therapies/Airway-Clearance/Chest-Physical-Therapy/
https://www.cff.org/Life-With-CF/Treatments-and-Therapies/Airway-Clearance/Chest-Physical-Therapy/
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In chest percussion, they will be lying roughly 45 degrees in relation to the flat surface they are lying on. 

The practitioner then percusses their lower chest and side, just beneath their nipple region. 

In back percussion, the patient will roll an additional quarter-roll or so to make their backs more 

accessible. The practitioner then percusses the middle of the back, just above the bottom of the ribcage. 

In all positions, the patient should be allowed to take breaks, either to cough up dislodged mucous or to 

recover from the percussion. The comfort of both patient and therapist, should always be emphasized. 

4-3: Techniques on Self 
Self-percussion is possible, and it can be helpful if the patient needs to clear their lungs while on their 

own. However, it can be difficult, particularly since the patient often cannot comfortably reach parts of 

their back.  

As when it is done by others, self-percussion should avoid the bottom of the ribs, the stomach, and the 

sternum. The spine should also be avoided, but it is often difficult to reach and is not as much of a 

problem with self-percussion.  

Otherwise, it follows the same positioning and percussion locations as when it is done by a therapist or a 

companion – therapists should educate patients in the proper location and force through 

demonstration. 

4-4: Notes 

Practice 
Hand-chest percussion gets easier – both for the therapist (or caretaker) and the patient – with practice. 

Having comfortable blankets, clothing, and non-stressful settings can help with this, as can using 

distractions such as television. 

The Lower Ribcage 
A good rule of thumb to avoid percussing too low on the patient’s body is to stay 3 finger-widths away 

from the bottom of the ribcage. 

Women and Children 
It is important to avoid the breast area when treating women – either position hands on either side of 

the breast, or on appropriate areas on both sides of the chest simultaneously. This technique can be 

done on children, whose bodies are too small for both hands to be used effectively12.  

                                                           
12 Bryant, J., 2015., Aggressive Hand CPT for Cystic Fibrosis (CF)., 
https://www.youtube.com/watch?v=xs5VE9NNzEU  

http://www.cfcoc.com/
https://www.youtube.com/watch?v=xs5VE9NNzEU
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5: Respiratory Medications for Cystic Fibrosis 
Respiratory medications in cystic fibrosis assist the cystic fibrosis patient in several ways. The 

medications decrease the viscosity of mucous in the lungs, making it easier to expel, as well as 

fight and prevent infections from occurring.  There are several classifications of medications 

that are crucial to include a CF patient’s daily regime. These include bronchodilators, 

mucolytics, hypertonic saline, antibiotics, and steroid medications. 

 

5-1 Common Cystic Fibrosis Medications 

Bronchodilator Medications 

Bronchodilators relax the muscles around the airways, allowing greater lung expansion. 

Common bronchodilators include Albuterol, Theophylline, Ipratropium, Combivent, and 

Xopenex, and they are generally inhaled through a nebulizer before taking other medications or 

attempting to clear the airways. They should be used every 3-4 hours  

 

Mucolytic Agents 
Mucolytic agents, such as Guaifenesin, DNase, and N-acetylcysteine loosen mucous by cutting up its 

thick, tangled protein strands13. Hypertonic saline, on the other hand, increases the amount of salt in the 

lungs, which attracts water to the mucous and dilutes it14. These are taken via a nebulizer.  

The airway is then cleared through coughing and airway clearance techniques. 

Antibiotics 
Antibiotics prevent infection in CF patients by killing bacteria and preventing them from growing in the 

lungs. 

Tobramycin and Aztreonam are recommended inhaled antibiotics for CF, but many other antibiotics may 

be prescribed on a patient to patient basis. Most will be taken via inhalation with a nebulizer, but some 

may be administered through an Intravenously.  

Steroids 
Oral steroids such as Flovent, Pulmicort, and Qvar act as anti-inflammatory agents. Taken as a tablet, 

these medications prevent and decrease inflammation and slowing the progression of lung disease. 

Although these medications do not assist with the expulsion of mucous or preventing infection, 

they absolutely contribute to the overall health of cystic fibrosis patients.    

                                                           
13 CFF.org., Mucus Thinners., https://www.cff.org/Life-With-CF/Treatments-and-Therapies/Medications/Mucus-
Thinners/  
14 Elkins MR, et al., A Controlled Trial of Long-Term Inhaled Hypertonic Saline in Patients with Cystic Fibrosis., 
January 19, 2006, N Engl J Med 2006; 354:229-240, DOI: 10.1056/NEJMoa043900.  

http://www.cfcoc.com/
https://www.cff.org/Life-With-CF/Treatments-and-Therapies/Medications/Mucus-Thinners/
https://www.cff.org/Life-With-CF/Treatments-and-Therapies/Medications/Mucus-Thinners/
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5-2 The Proper Order of Medications 
Cystic Fibrosis medications should be taken in a specific order for the best effect15.  

1. Bronchodilators should be used as the first step in a patient’s regime, allow greater 

expansion of the lungs and make it easier for air and medication to move in, and for 

mucous to move out.  

2. The bronchodilator should be followed by Mucolytic agents and hypertonic saline. These 

medications help to decrease the viscosity of the mucous, making it easier to move out 

of the lungs. 

3. Next, the airway and lungs should be cleared through an ACT (airway clearance 

technique). This process will assist in clearance of the mucous, allowing medicines to get 

to the lining of the lungs. 

 
4. After the airway is cleared, antibiotics should be inhaled to destroy any bacteria that may 

remain. Patients should always finish the full course of antibiotics before stopping the inhalation 

treatment. 

5. After the inhalation treatments are complete, any steroidal medications the patient is 

prescribed can be taken 

This whole process can take over 20 minutes to complete, so it is advised to make the environment 

comfortable and interruption-free. 

5-3 Other Medications 
The medications Kalydeco (Ivacaftor,) Orkambi (Lumacaftor and Ivacaftor,) and Symdeco (Tezacaftor and 

Ivacaftor) help the protein involved with CF do its job properly and reduce the symptoms of CF.  

Each one is designed to work best with a specific type of CF, related to specific types of mutations that 

cause the disease. The CF care team will prescribe the one that is best for the patient. 

These are taken as tablets with meals, preferably meals with high fatty content16.  

5-4 Nebulizer Use 
Nebulizers have many parts, and each one will be different. When assembling and using a nebulizer, 

always follow the manufacturer’s instructions. 

                                                           
15 Elkins MR, et al., A Controlled Trial of Long-Term Inhaled Hypertonic Saline in Patients with Cystic Fibrosis., 
January 19, 2006, N Engl J Med 2006; 354:229-240, DOI: 10.1056/NEJMoa043900. 
16 CFF.org., CFTR Modulator Therapies., https://www.cff.org/Life-With-CF/Treatments-and-
Therapies/Medications/CFTR-Modulator-Therapies/  

http://www.cfcoc.com/
https://www.cff.org/Life-With-CF/Treatments-and-Therapies/Medications/CFTR-Modulator-Therapies/
https://www.cff.org/Life-With-CF/Treatments-and-Therapies/Medications/CFTR-Modulator-Therapies/
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When using a nebulizer, it is important to always take the full dose. If it begins to make a spitting noise, 

that means that it is running low on medication – the patient should continue to use the nebulizer, 

giving the medicine container a few taps to ensure that the medicine reaches the nebulizing mechanism. 

Nebulizers and other equipment should be cleaned and sterilized after every use. 

5-5 Resources 
Stanford Medicine has a list of many common medicines used to treat Cystic Fibrosis17.  

 

  

                                                           
17 Stanford Medicine., Inhaled Medications and Nebulizers., 
https://med.stanford.edu/cfcenter/education/english/Meds-Nebs.html  

http://www.cfcoc.com/
https://med.stanford.edu/cfcenter/education/english/Meds.html
https://med.stanford.edu/cfcenter/education/english/Meds-Nebs.html
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6: Cystic fibrosis infection control  
Infections can easily take root in the thick, sticky mucous of the lungs of an individual with CF. These 

infections not only make the patient sick, but also damage their lungs, causing scars – fibrosis – which 

make the lungs less effective.  

While the first priority is helping the patient clear out the mucous in their lungs, preventing these 

infections from occurring in the first place and treating them aggressively when they arise is also of 

paramount importance. 

6-1 Basic Healthcare 
Basic health precautions and healthcare are vital to any infection control plan. 

Eating well, sleeping well, and otherwise looking out for basic needs are essential to keeping up good 

health and fighting off infection before it can take root. Individuals with CF may have trouble with 

nutrition or sleeping, so helping them with these problems can help them throughout their treatment. 

In addition, regular immunizations keep the immune system ready and able to protect the patient 

against many diseases, including the flu. CF patients should keep up to date with their immunizations 

whenever possible18. 

6-2 Reducing Exposure to Bacteria and Viruses 
People with CF can easily catch and spread respiratory diseases. While healthy people often don’t have 

to worry about these pathogens, people with CF are extremely vulnerable to infection. Bacteria and 

other infectious agents can be avoided by the patient wearing gloves, masks, or other protective gear, 

especially in public or around other CF patients.  

Healthcare personnel should always protect their clothing and hands with gowns and gloves when 

caring for people with CF: This is both to avoid transmitting any pathogens (bacteria and viruses) they 

may come into contact with outside, and to prevent themselves from becoming contaminated with the 

CF patient’s germs.  

They should also always clean and sterilize their hands frequently to prevent spreading these pathogens 

to other patients or contaminating the patient’s living environment or equipment19. 

6-3 Cleaning and disinfecting 
Regular hand washing, with warm water and soap, keeps bacteria off of the hands and away from the 

body, and prevents objects from being contaminated, and, in general, limits exposure to diseases.  

Similarly, cleaning and sterilizing all medical equipment such as nebulizers after use or before the next 

use prevents them from transmitting bacteria. Stethoscopes, demonstration equipment for chest 

                                                           
18 Saiman L, et al., Infection Prevention and Control Guideline for Cystic Fibrosis: 2013 Update., Infection Control 
and Hospital Epidemiol... Vol. 35, No. S1, August 2014., http://www.jstor.org/stable/10.1086/676882  
19 Saiman L, et al., 2013., Infection Prevention and Control Guideline for Cystic Fibrosis: 2013 Update., Infection 
Control and Hospital Epidemiology, Vol. 35, No. S1, Cystic Fibrosis Foundation Guideline (August 2014), pp. S1-S67 

http://www.cfcoc.com/
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physiotherapy, pulse oximeters, and the outside of PFT equipment – should also be thoroughly cleaned 

and sterilized before and after being used on CF patients. 

6-4 Antibiotics 
There are several antibiotics available for CF patients. Patients will be prescribed their antibiotics based 

on their particular case, and will take them on a regular basis, usually about 12 hours apart. 

For the best effect, antibiotics should be taken after airway clearance therapy, and should always be 

taken in full -- never partially. This prevents the infection from returning, or from becoming resistant to 

the drug, which is a very serious problem. 

7: Equipment and cleaning  
Nebulizers are medical devices that turn liquid medications into a mist, which is then inhaled. Some 

medicines are designed for use with only specific nebulizers. 

Nebulizers come into contact with bodily fluids after being used, and so can easily become 

contaminated and carry infections. 

One of the ways that people suffering from Cystic Fibrosis can prevent themselves from getting sick is to 

always clean and disinfect their equipment. This will prevent bacteria from growing in it and keep it safe 

to use.  

Though sterilization is sometimes only done weekly, it is highly recommended that sterilization and 

cleaning be done after every use, or before the next use, for the lowest risks of infection.  

7-1 Cleaning equipment 
You should always clean, disinfect, and air-dry all equipment after each use. Because of the nature of 

the treatments, this is typically done by the patient or their caretaker in their home. 

When training patients and caregivers, always emphasize washing hands and using a disinfectant soap 

before beginning cleaning or assembly of equipment – this keeps bacteria from being carried onto the 

equipment by their hands. 

1. The equipment should first be taken apart and its pieces washed with water and mild dish soap.  

2. Second, the washed pieces should be rinsed off with sterile water, either purchased or sterilized 

in the home by boiling the water for 5 minutes. 

3. Third, the pieces of the nebulizer should be disinfected through either a hot or cold method. 

These methods are detailed in the next section, and which one to use depends on the type of 

nebulizer and the personal convenience of the patient.  

4. The disinfected pieces should be rinsed again with sterile water and left to air dry on a paper 

towel or lint-free towel. 

If this is done just before the next use, the pieces can be used even if they are not completely dry. 

However, if being stored, the pieces must be completely dry before storage to prevent bacteria from 

growing on the moist surfaces.  

http://www.cfcoc.com/
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The nebulizer should always be stored in pieces to prevent warping and damage -- it should only be 

completely assembled just before use. 

7-2 Disinfection Methods 
Disinfection is a key step in the cleaning process – this is what ensures that all bacteria are killed before 

use. It can be done one of two ways – with hot water or with a “cold” room-temperature method, 

usually involving antibacterial soaps20. 

The method used will depend on the nebulizer and the manufacturers recommendations for cleaning 

that model, on the personal comfort of the patient or the caregiver, and on availability.  

Heat Disinfection 
Heat disinfection involves one of the following: 

• Boiling the components of the nebulizer for 5 minutes 

• Microwaving them in a microwave-safe bowl of water for 5 minutes 

• Run the nebulizer pieces through the dishwasher at 158 degrees Farenheit for 30 minutes 

• Or use a generic baby bottle sterilizer that has a 6-8 minute steam cycle and an accessory 

basket. 

While these are very effective methods for sterilizing nebulizers, some disposable or less-durable plastic 

nebulizers may melt or warp in the heat. 

Never place an electronic nebulizer, or anything with metal parts, in the microwave, as this will cause an 

electric charge to build up and sparks to fly, called arcing. The electrical arcs are very hot, and will 

damage the microwave, the nebulizer, and can potentially start a fire.  

The proper way to disinfect an electronic nebulizer is detailed in the next section. 

Cold Disinfection 
“Cold” disinfection occurs at room temperature and uses chemicals to kill bacteria and disinfect the 

nebulizer parts. It can involve: 

• Soaking the pieces for 30 minutes in a solution of 3% hydrogen peroxide 

• Or soaking the pieces for 3 minutes in 70% isopropyl alcohol or 90% rubbing alcohol. 

Harsher chemicals should not be used, as they can damage the nebulizer. 

With cold disinfection methods, it is important to rinse the pieces thoroughly with sterilized water 

before drying. The disinfectant chemical can potentially react with the medication or get breathed in 

with the next use of the nebulizer – it is very important to make sure that none of it remains.  

                                                           
20 CFF.org., Nebulizer Care at Home., https://www.cff.org/Life-With-CF/Treatments-and-
Therapies/Medications/Nebulizer-Care-at-Home/  
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7-3 Cleaning and disinfecting an electronic nebulizer 
Because of the metal parts in electronic nebulizers, you should not use the microwave with this 

nebulizer. While you should always defer to the manufacturer’s instructions when disinfecting and 

cleaning an electronic nebulizer, the following instructions can be used as a basic method if the 

manufacturer’s instructions are unknown or unclear. 

Cleaning an electronic nebulizer comes in several stages:  

1: Taking apart the nebulizer and rinsing the parts 

• Disassemble the nebulizer and set each part aside on a clean surface. Take care not to lose or 

damage the pieces. 

• Thoroughly rinse each part under warm running water, about 10 seconds for each piece. Set 

each piece aside on a lint-free towel or paper towel. 

• Take the aerosol head and rinse it on both sides. Be thorough but take care not to touch the 

metal membrane. 

2: Cleaning the parts with soap and water 

• Mix mild liquid dish soap and water in a bowl or Tupperware container – having a lid will make 

the washing much easier. Do not use antibacterial soap or harsher soaps, such as whitening 

liquids, as this may damage the nebulizer’s components. 

• Soak the aerosol head in the bowl and gently clean it – putting a lid on the bowl and gently 

shaking it is the best practice. Once it has been shaken for about 10 seconds, take it out, rinse it 

thoroughly, and set aside, face up, on a towel. This way it will not pick up fibers or lint. 

• Put other parts of the nebulizer in the bowl and clean them gently – again, the shaking method 

will be very effective here. Once they are cleaned, take them out, rinse them in warm running 

tap water, and then set them aside. 

3: Sterilize the parts 

• Set up an electronic steam sterilizer, such as a commercial baby bottle sterilizer. Fill it with 

about 2 and 1/2 ounces of water and set up the steamer and bottle rack according to the 

manufacturer's instructions.  

• The nebulizer handset can be hung, flat side up (medical reservoir and connection area down) 

over the bottle holder. 

• The mouthpiece, medicine cap, inspiratory valve, and aerosol head should be placed in the 

sanitizer's accessory basket, which will usually be placed on the top of the steamer. 

• Assemble the sterilizer, turn it on and run it as per manufacturer instructions. The sterilization 

should take 6-8 minutes or more. 

4: Drying, Storage, and Use 

• When the sterilization is finished, wait 3 minutes to allow the steam to cool before opening the 

sterilizer. 

• Before removing the pieces, make sure that hands are clean and sterilized so that you do not re-

contaminate the pieces. 

http://www.cfcoc.com/
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• Remove the items and place them on a towel to air dry. Once dry, the parts can be stored.  

The parts in an electric nebulizer are safe to use immediately after sanitization, even if they are still wet. 

However, if storing the pieces, wait for them to dry -- Always store the nebulizer in pieces. This keeps 

the silicone seals in good condition. When it is time to use the nebulizer, this is when you can assemble 

it. 

7-4 Resources 
Specific instructions about the care, cleaning, and everyday use of a nebulizer can usually be found in 

the user guide or on the manufacturer’s website.  

The Cystic Fibrosis Foundation has a step-by-step tutorial video that lays out the procedure for sterilizing 

electronic nebulizers21.  

                                                           
21 CFF.org., 2016., Nebulizer Care in the Home., https://www.youtube.com/watch?v=Q_Nv-
0HypqM&feature=youtu.be 

http://www.cfcoc.com/
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8: Assessment, documentation and reporting  
CF treatment is highly individualized, tuned to each patient. Doctors should be consulted as a part of the 

process of creating treatment plans.  

In particular, they should be consulted before beginning aggressive chest percussive therapy, if airway 

clearance therapy is painful, if the patient is coughing up blood or bloody mucous, or if medications 

need to be changed. 

8-2 Assessment 
CF can be assessed through lung samples, such as thin-section scoring.  

However, certain aspects of the disease can be assessed by noting the color, thickness, and amount of 

mucous produced by the patient. 

Samples of the mucous can be cultured to determine the bacteria that may be colonizing the patient’s 

lungs. This can help direct doctors and therapists to the right antibiotics and medications for that 

patient. 

8-3 Resources 
CPT 101’s website has forms for various purposes pertaining to CF care22. 

 

  

                                                           
22 CPT 101., http://cpt101.com/Contact-us  
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9: Review 

9-1: Questions 
1. What is the main priority of cystic fibrosis treatment? 

2. How long should a single breath be held in most therapies, for the best effect? 

3. When should the patient perform a huff-cough? 

4. What is the purpose of the positions in aggressive chest percussion? 

5. What parts of the body should be avoided when performing aggressive chest percussion? 

6. Why should all equipment used with CF patients be cleaned and disinfected frequently and after 

each use? 

7. What should respiratory therapists be wearing when caring for people with CF? 

8. If the nebulizer is running low on medication, what should be done? 

9. What methods should never be used for sterilizing an electric nebulizer? 

10. When should a doctor be consulted? 

9-2: Answers 
1. Maintaining good health and a high quality of life. 

2. 3 seconds gives the air enough time and pressure to dislodge mucous in the airways. 

3. After every airway clearance therapy, or whenever they feel the need to do so. 

4. to more effectively allow the different lobes of the lung to drain the dislodged mucous, which 

can then be coughed up. 

5. The sternum, lower ribcage, shoulder blades, collarbone, backbone, and stomach should be 

avoided during percussion. 

6. To prevent pathogens, such as viruses and bacteria, from contaminating the equipment and 

spreading to other patients. 

7. Respiratory therapists, since they are coming in from the outside and will be working with other 

CF patients, should always cover their hands with gloves and wear a medical gown over their 

clothing to prevent themselves from being contaminated with pathogens - which can infect 

other patients.  

8. The patient should continue using the nebulizer until the full dose is gone before putting in a 

new dose, as prescribed by a doctor. Tapping the medicine container will help the remaining 

medication enter the nebulizer. 

9. Never put an electric nebulizer in the microwave to sterilize it or use a cold method of 

sterilization. 

10. To permit aggressive chest percussive therapy, if airway clearance therapy is painful, if the 

patient is coughing up blood or bloody mucous, or if medications need to be changed. 
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