
Cystic Fibrosis -  
Improving Lives and Living Longer  
PANCE/PANRE/Pediatric CAQ Review by Brian Wingrove PA-C 

Brian is a Past-President of SPAP and currently serves the Board of 
Directors as a Member at Large.  He has been a PA in pediatrics for 18 
years and specializes in pediatric pulmonology at Children’s Healthcare of 
Atlanta.  

Cystic fibrosis (CF) is the most common life shortening genetic disease 
in the United States.  It appears in about 1 in 4,000 newborns and 
approximately 30,000 individuals in the US.  Thanks to tools leading 
to earlier diagnosis of CF, as well as improved therapies including the 
advent of medications targeting the genetic defect, the median age of 
survival has increased from less than two years of age when CF was 
first recognized in 1938 to 41.1 years currently.   

Pathophysiology 

CF is characterized as a genetic mutation on chromosome 7q31.2 leading to a defect in the production of the 
cystic fibrosis transmembrane conductance regulated (CFTR) protein.  Some 1740 mutations have been 
discovered which can lead to CF.  The most common mutation is deltaF508 which is found in 70% of persons 
with CF, and is the homozygous mutation in approximately half of all CF phenotypes.  The CFTR protein is 
responsible for acting as an epithelial chloride ion channel in the cellular membrane.  Mutations lead to 
variations in the synthesis in the quantity of CFTR, the structure of the channel, and in the functional ability of 
the channel to conduct ions.  A decrease in the conduction of chloride ions results in a diminished flow of 
water molecules into the extracellular space.  The absence of water transfer causes an increase in the viscosity 
of secretions and contributes to organ dysfunction.  

CF is a multi-system disorder primarily affecting the lungs leading to recurrent pulmonary exacerbations.  The 
GI system is similarly affected leading to failure to thrive, intestinal obstruction, liver disease and cirrhosis and 
steatorrhea.  The pancreas’ islet cell function is diminished leading to insulin insufficiency in a condition 
known as cystic fibrosis related diabetes (CFRD).  Sinusitis is very common in individuals with CF and nearly 
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all patients will show radiographic evidence of pansinusitis.  99% of males affected with CF are sterile due to a 
congenital bilateral absence of the vas deferens.  

Diagnosis 

The diagnostic criteria for CF has changed dramatically over the years.  In 2015 an expert consensus panel 
was convened leading to updated guidelines for the diagnosis of CF.  The addition of screening to the Newborn 
Screening panel (NBS) was introduced in the 1980s, with use in all 50 states by 2010.  A diagnosis of CF 
cannot be made from the NBS alone as it is a screening test.  A positive result leads to additional testing to 
confirm the diagnosis of CF.  The NBS test measures the level of immunoreactive trypsinogen in a blood 
sample; the test is frequently called IRT for short.  A positive result will prompt referral to an accredited site 
for a pilocarpine iontophoresis sweat chloride test.  

A sweat test can be performed in infants as early as 48 hours of life, ideally by 10 days of life and no later than 
four weeks.  Malnutrition and the risk for hyponatremic dehydration can occur early, and diagnosis can 
prompt intervention to prevent this from happening.  The infant does need to be over 2kg in weight, and have 
a corrected gestational age of 36 weeks.  A sweat test involves placing the chemical pilocarpine to the skin on 
the arms or legs and covering it with a band; two sites are recommended.  A painless electric current is passed 
through the bands to incite sweat production.  The collected sweat is then analyzed for chloride content, and 
results are available within a few hours of the test being conducted.  Results should be reported to clinicians, 
and ideally to parents, on the same day of the test.  

In an infant with a positive NBS and a sweat chloride of 60 or greater, the diagnosis of CF is confirmed and 
genetic testing is done to identify the specific mutations present.  If the sweat test is less than 30, CF is very 
unlikely but the infant should be monitored for onset of symptoms that would suggest CF.  The intermediate 
range of 30-59 presents a diagnostic challenge; these infants require genetic testing looking for CF mutations.  
The presence of two mutations confirms CF.  The presence of only one or fewer mutations is inconclusive; 
these individuals are said to have CF related metabolic syndrome (CFMS).  Infants with CRMS need close 
follow up for the evolution of symptoms consistent with CF.   

A sweat test should be performed in any individual suspected of having CF.  National acceptance of the NBS 
was not prevalent until 2010, so there are many children who are now ages 7 years and older that were never 
screened.  Referral to an accredited site for testing or to a pediatric pulmonologist is recommended.  

Treatment and Management 

Care of the CF patient focuses on maximizing lung function, preventing and treating infections and enhancing 
nutritional status and growth.  

Immunizations 
The role of the primary care provider is essential in coordinating care in cooperation with a CF center.  
Routine childhood immunizations are recommended, and immunization of parents and caregivers should also 
be addressed.  Children with CF should receive a dose of pneumococcal polysaccharide vaccine (Pneumovax) 
eight weeks after the final pneumococcal conjugate vaccine (Prevnar) is given.  Annual influenza vaccination 
is recommended in accordance with the American Academy of Pediatrics goal for universal vaccination.   RSV 
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prophylaxis with palivizumab (Synagis) is not currently part of the guidelines but individual cases should be 
reviewed as appropriate (prematurity, significant lung disease, failure to thrive).  

Diet 
Pancreatic enzyme replacement therapy must be instituted as early as possible due to the high incidence of 
pancreatic insufficiency in 85% of affected individuals.  It is not necessary to wait to start enzymes until 
testing confirms pancreatic insufficiency.  These capsules must be taken with every meal and snack throughout 
the individual’s life.  High dose supplementation of the fat soluble vitamins A, D, E, and K is necessary and 
routine monitoring of serum levels should be done at least annually.  Salt replacement may be necessary, 
particularly in infants, depending on dietary intake, climate, and level of physical activity.   High protein and 
high fat diets are recommended to maintain BMIs at the 50th percentile or greater.  Enteral feeding with 
nasogastric or gastrostomy tubes may be needed in individuals unable to maintain adequate caloric intake.   

Lung Function 
Daily airway clearance is of high importance in order to mobilize insippated, tenacious mucus from distal 
airways to more central airways so that it may be expectorated.  This can be accomplished with manual chest 
physiotherapy and postural drainage but is very time consuming.  The use of a high frequency oscillatory vest, 
intrapulmonary percussive ventilation device, or handheld positive pressure devices are also effective.  Airway 
clearance can be increased during pulmonary exacerbations.  

Inhaled medications can help decrease the viscosity of the mucus and further enhance mobilization of 
secretions.  Hypertonic saline at a concentration of 7% can be nebulized and enhances cough productivity.  
Dornase alpha (Pulmozyme) is a nebulized recombinant human DNase that cleaves the DNA in extracellular 
leukocytes reducing mucus viscosity and decreasing risk of infection.  

Although CF is a pro-inflammatory disease, the use of bronchodilators, leukotriene modifiers, and inhaled or 
systemic corticosteroids are not routinely recommended unless there is a history of wheezing or an asthma 
phenotype.  High dose ibuprofen has been used in children over the age of six years.  Azithromycin used every 
Monday, Wednesday, and Friday is recommended in children and adults over the age of six years who are 
colonized with Pseudomonas aeruginosa.  Though there are case reports of the macrocodes prolonging the QT 
interval causing cardiac arrhythmias, it is rare and concern can be ameliorated by performing an ECG prior to 
initiating therapy.   

Measurement of spirometry is critical to the management of CF and is a sensitive indicator of pulmonary 
exacerbations and obstruction even in the absence of symptoms.  Spirometry can be attempted as early as age 
three years but is dependent on the cognitive ability of the children and ability to cooperate.  Annual Chest 
radiography is recommended or can be replaced with high resolution chest CT every 2-3 years.  

Infections/Exacerbations 

Surveillance of sputum cultures is performed at least quarterly.  In young children who cannot expectorate 
sputum, a deep throat culture is performed.  Routine bronchoscopy is not indicated.  Typical pathogens are 
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Staphylococcus aureus, Pseudomonas aeruginosa, Stenotrophomonas multophilia, and Burkholderia cepacia.  
Use of oral, inhaled, or intravenous antibiotics is recommended early in the detection of pulmonary 
exacerbations whether by an increase in symptoms, a decrease in FEV1, or a positive culture.  A recent study 
releases in July 2017 suggests that inpatient treatment with IV antibiotics is superior to outpatient oral, 
inhaled, or IV therapy.  

Disease Modifying Agents 

Two new oral medications have been approved for the treatment of CF.  These are novel agents in that they 
directly address the genetic mutation and result in enhanced production, function and structure of the CFTR 
protein.  Ivafactor (Kalydeco) is approved for use in patients with any of nine specific mutations.  Ivafacor 
combined with Iumafactor (Okrambi) is approved in those with homozygous deltaF508 which accounts for 
half of all CF genotypes.  Other genetic modifying agents are being studied currently.   

Other Considerations 

• Annual oral glucose tolerance testing in children older than nine years 

• Regular monitoring of liver enzymes and for hepatosplenomegaly 

• Aggressive management of constipation to avoid distal intestinal obstruction syndrome 

• Treatment of CF is time consuming especially for active toddlers and busy adolescents, but constant 
vigilance is needed.   

• Numerous studies have demonstrated that patients with chronic illnesses are at an increased risk for 
depression, and screening is required 
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Visit https://www.pubertytoosoon.com/resources#awareness and complete the 
tasks to help raise awareness of Central Precious Puberty and fundraise for SPAP!  

We are almost at our goal of 10,000 cookies but need your help - you can visit 
multiple times and we would love for you to share the site with friends and patients 

who can benefit from the information! 

SPAP Member Spotlight -     
Courtney Bishop MPAS, PA-C 
 It’s not a place I enjoy being, but I wanted to steal the “spotlight” for the month 
and take the time to say hello to all of the SPAP members!  I have been the 
Secretary for SPAP for the past four years and served as the Student 
Representative prior to that, serving on SPAP’s Board of Directors since 2012.   I 
have seen our organization grow over the past few years and it has been a 
pleasure to continue to be involved with SPAP.  For the past two plus years I 
have been creating our newsletters, so I hope it is something you all have 
enjoyed and been able to gain even a few nuggets of information.   

I have worked in Pediatric Orthopedics the entirety of my PA career and love what I do.  Consistent with the 
stereotype of those in the field of bones and muscles, I am a fan of many sporting teams in Columbus, 
including the Columbus Crew, Blue Jackets and OSU Buckeyes, and love staying active.   Since I was young I 
have always loved working with children and prior to starting PA school I was a swim instructor and coach for 
many years.  

I live in Columbus, Ohio and work Nationwide Children’s Hospital where there has been a noted increase in 
awareness and growth in the number of PAs over the past few years.  When I was hired four years ago, I was 
one of the first five PAs ever hired at our institution and the number of PAs continues to grow.  I imagine the 
number of PAs working in pediatrics continues to increase across the country as well, and therefore that means 
the role of SPAP will continue to expand in the future.  Please reach out to me via email at 
ckbish3@gmail.com if there is anything you would like to see in our newsletters or any feedback at all!  
Please also plan on joining us at our conference in September 2018 and bring a friend!  I hope everyone has a 
wonderful holiday season and is able to spend time with family and friends and perhaps even relax a bit!
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