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Guidelines: State-of-the-Art Treatment for CF Lung
Disease

In this Issue...

Clinical practice guidelines have become a regular component of health care. The Cystic
Fibrosis Foundation has supported the development of several recent clinical practice
guidelines to review the evidence that endorses many of the therapies currently in use.
Although numerous clinical manifestations of cystic fibrosis (CF) exist, the principal
causes of disease-related morbidity and mortality are due to pancreatic insufficiency and
chronic airway infection. Recommendations are now available on the assessment and
treatment of nutritional disease, use of airway clearance therapies, and use of chronic
medications to maintain lung health. Acute complications of CF lung disease include
pulmonary exacerbations, hemoptysis, and pneumothorax; guidelines on the
management of these complications are currently available as well. Finally, as newborn
screening for CF has become standard in all states, we can expect that most patients will
be diagnosed in the absence of symptoms. Infant care guidelines should provide primary
care physicians with the information needed for appropriate assessment and treatment of
newly diagnosed patients.

In this issue, we summarize the clinical practice guidelines for individuals with CF, to aid
clinicians in improving the quality and consistency of the care they provide. 

LEARNING OBJECTIVES

After participating in this activity the participant will demonstrate the ability to:

Understand the cystic fibrosis (CF) pulmonary guidelines, including the use of chronic
medications to maintain lung health, airway clearance therapies, treatment of acute
pulmonary exacerbations, and management of pulmonary complications.
Discuss the CF nutritional guidelines, including recommended caloric intake, dosing of
pancreatic enzyme supplements, and target goals for nutritional status.
Examine the CF infant care guidelines, including the recommended evaluation and
treatment of infants newly diagnosed with CF.
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SEPTEMBER PODCAST

eCysticFibrosis Review is happy to offer our accredited
PODCASTS, to be sent to you in September.

The eCysticFibrosis Review podcast complements the topic presented in this issue by
applying the information to patient scenarios. Our August author, Patrick A. Flume, MD
and Robert Busker, eCysticFibrosis Review's Managing Editor discuss the topic:
Guidelines: State-of-the-Art Treatment for CF Lung Disease.

Participants can now receive 0.75 AMA PRA Category Credits™ per podcast after
completing an online post-test via the links provided on this page.

To learn more about podcasting and how to access this exciting new feature of
eCysticFibrosis Review, please visit this page..
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COMMENTARY
Clinical practice guidelines have become a standard component of health care. Such
guidelines are defined as "systematically developed statements to assist practitioner and
patient decisions about appropriate health care for specific clinical circumstances."1 The
overall goal of clinical practice guidelines is to improve the quality of patient care.2 Health
outcomes can be enhanced by promoting interventions that have proven benefits and by
discouraging the use of ineffective therapies. Such interventions can improve the
consistency of care and serve as an impetus for quality improvement; patients with
identical problems should not be managed with a wide variety of treatments. Since
clinical practice guidelines can empower patients to make well-informed health care
decisions, patients should be included in the development of such guidelines. Finally, the
systematic process used to create clinical practice guidelines can identify gaps in our
knowledge that may establish priorities for clinical research.

The Cystic Fibrosis Foundation (CFF) has supported the development of several recent
clinical practice guidelines, including recommendations on the management of nutrition,
pulmonary disease, and pulmonary complications among patients with cystic fibrosis
(CF). Most recently, infant care guidelines have become available, designed to provide
guidance to primary care physicians on the assessment and management of patients
newly diagnosed with CF. As newborn screening for CF has become routine practice in
all states, we should anticipate that most patients will be asymptomatic at the time of
diagnosis. These guidelines should help steer clinicians toward early intervention, which
has become an important priority in the management of CF.

Clinical practice guidelines were developed in a manner intended to reduce bias. A
systematic review was used whenever possible, and when no publications were available
to assess appropriate testing and treatment (eg, hemoptysis and pneumothorax), a
survey of experts using the Delphi approach was utilized. The grading of
recommendations can be somewhat controversial. The CFF chose the grading system
used by the United States Preventive Services Task Force (USPSTF), as it provides a
straightforward evaluation of the strength of the evidence and the relative benefits and
harms. A common criticism of the USPSTF is that if insufficient evidence is available, no
recommendation can be made, as was the case with many of the questions reviewed in
these guidelines. However, this also allows us to see where evidence is lacking and
where we should consider devoting our time and energy to research.

There are some important caveats to the use of clinical practice guidelines. Although
such guidelines demonstrate the strength of evidence of various therapies, the
recommendations are derived from the review of studies conducted in populations of
patients under ideal conditions. This does not mean that all of these recommendations
will be appropriate for all patients, and the clinician must use this information when
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determining a treatment plan for a particular individual. Additionally, these guidelines are
developed from a review of the literature up to a specific time point. Since new
information may be published after this date, plans must be made to review the guidelines
on a periodic basis. The CFF is committed to reviewing the guidelines for patients with CF
every 3 to 5 years. 

The reviews in this issue provide many recommendations—too numerous to discuss
individually here. What follows are brief summaries of the published CF guidelines on
nutrition, chronic therapies to maintain lung health, airway clearance therapies, treatment
of acute pulmonary exacerbations, management of pulmonary complications, and infant
care guidelines. The reader is encouraged to study the full documents and to incorporate
the recommendations into his or her daily practice.

Commentary References

1. Field MJ, Lohr KN, eds. Clinical practice guidelines: directions for a new program.
Washington, DC: National Academy Press; 1990.

2. Woolf SH, Grol R, Hutchinson A, Eccles M, Grimshaw J. Potential benefits, limitations, and
harms of clinical guidelines. BMJ. 1999;318(7182):527-530.

NUTRITION GUIDELINES FOR PATIENTS WITH CF
Stallings VA, Stark LJ, Robinson KA, Feranchak AP, Quinton H; Clinical Practice
Guidelines on Growth and Nutrition Subcommittee; Ad Hoc Working Group. Evidence-
based practice recommendations for nutrition-related management of children and
adults with cystic fibrosis and pancreatic insufficiency: results of a systematic
review. J Am Diet Assoc. 2008;108(5):832-839. 

(For non-subscribers to this journal, an additional fee may apply to obtain full-text
articles.)

View journal abstract View full article

A key manifestation of cystic fibrosis (CF) is pancreatic insufficiency due to obstruction of
the pancreatic ducts. Individuals with CF do not produce sufficient enzymes to properly
digest their food, resulting in malabsorption of calories and important nutrients. The
consequences are profound, with impaired growth, persistent abdominal symptoms, and
greater susceptibility to chronic pulmonary infections. Attention to nutrition is a critical part
of appropriate CF care, and advances in nutritional management may be a major reason
that survival in these patients has improved over time. The Cystic Fibrosis Foundation
(CFF) established the Growth and Nutrition Subcommittee to conduct a systematic review
of published evidence and develop recommendations on important nutrition-related
issues. For this review, the authors also analyzed data from the CFF Patient Registry.

A strong association exists between energy intake and nutritional status. Prior
recommendations had stated that patients should consume up to 200% of the energy
needs of a healthy (non-CF) population. This is not easily accomplished, and behavioral
intervention may be necessary. The guidelines established target nutritional parameters,
as normal growth status was associated with improved lung function and survival.
Insufficient information was available to determine a recommended dose of supplemental
pancreatic enzymes, so the authors returned to prior recommendations (500 to 2500 units
of lipase per kilogram of body weight per meal) developed by an earlier consensus
committee. A key recommendation was to utilize body mass index (BMI) as the relevant
measure rather than the previously used percent of ideal body weight. For children and
adolescents, the target is a BMI >50th percentile; for adults, that target is a BMI of 22 in
women and 23 in men.

The current guidelines on nutrition-related care provide greater structure for clinicians and
patients on the management of nutritional evaluation and therapies. Clinicians now have
specific goals for caloric intake and for enzyme replacement. Although insufficient data
are available for defining the optimal dose of enzymes, the guidelines provide practical
recommendations for treatment. Finally, there is now a standard measure for the
assessment of nutritional health. It is important to recognize that having target BMI values
does not mean that these are the optimal nutritional indices for all patients. However, the
bar has been raised for measuring the nutritional health of our patients in general.
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PULMONARY GUIDELINES FOR PATIENTS WITH CF:
USE OF CHRONIC MEDICATIONS

Flume PA, O'Sullivan BP, Robinson KA, et al; Cystic Fibrosis Foundation; Pulmonary
Therapies Committee. Cystic fibrosis pulmonary guidelines: chronic medications for
maintenance of lung health. Am J Respir Crit Care Med. 2007;176(10):957-969.

(For non-subscribers to this journal, an additional fee may apply to obtain full-text
articles.)

View journal abstract View full article

The lung disease associated with CF is caused by obstruction of the airways due to
dehydrated, thickened secretions; resultant endobronchial infection; and an exaggerated
inflammatory response leading to the development of bronchiectasis and progressive
obstructive airways disease. Physicians treating patients with CF have a large number of
available treatment options for the maintenance of lung health. The CFF established the
Pulmonary Therapies Committee to review published evidence and develop
recommendations on the use of medications intended to maintain lung health. These
guidelines were created using a systematic review of the literature and addressing
questions related only to those medications that were believed to be used by patients on
a regular basis and for which peer-reviewed literature would be available.

The literature provided evidence to support several recommendations. Aerosolized
medications that were recommended for chronic use included dornase alfa, tobramycin,
hypertonic saline, and beta-agonist bronchodilators. Oral macrolides were also
recommended, as was ibuprofen, at least for adolescents. The use of both oral and
inhaled corticosteroids was discouraged as routine therapy, although insufficient evidence
was available regarding the use of systemic corticosteroids in adult patients. An important
caveat is that corticosteroids may be beneficial in those patients who also have asthma or
allergic bronchopulmonary aspergillosis. Oral antistaphylococcal antibiotics intended for
use as prophylactic treatment were also discouraged because of a lack of clinical benefit.

For several medications, some of which were used with a reasonably high frequency, no
recommendation could be offered because of insufficient information. These included
other aerosolized antibiotics (eg, colistin), N-acetylcysteine (Mucomyst®; Bristol-Myers
Squibb S.r.l.), anticholinergic bronchodilators, leukotriene modifiers, and cromolyn. This
does not mean that these medications are not effective or are harmful, but rather that
there is a paucity of published data that demonstrate their clinical effects.

The guidelines on chronic medications for the maintenance of lung health in CF provide a
structure from which clinicians and patients can consider a treatment strategy. Although
not all patients will benefit from each (or all) of these medications, many patients will
benefit from the use of multiple therapies. The clinician must determine when to introduce
a new therapy with the intention of chronic use, while at the same time balancing the
potential long-term benefits of the agent with the added treatment burden. Since no
definitive studies have assessed the appropriate order of treatment for those patients
using more than one aerosolized medication, the guidelines offered an intuitive approach
—bronchodilators first, followed by dornase alfa or hypertonic saline (or both, but not
mixed together), then airway clearance, and finally, aerosolized antibiotics. Pediatricians
are often left to decide whether to use medications in their very young patients without
the benefit of clinical data. Similarly, as these recommendations were based on evidence
from studies conducted in patients >6 years of age, one can ask whether the benefit of
such therapies might be observed in even younger patients. Such questions are
addressed in the upcoming infant care guidelines.

View table for Chronic Medications

back to top
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PULMONARY GUIDELINES FOR PATIENTS WITH CF:
AIRWAY CLEARANCE THERAPIES

Flume PA, Robinson KA, O'Sullivan BP, et al; Clinical Practice Guidelines for Pulmonary
Therapies Committee. Cystic fibrosis pulmonary guidelines: airway clearance
therapies. Respir Care. 2009;54(4):522-537.

(For non-subscribers to this journal, an additional fee may apply to obtain full-text
articles.)

View journal abstract View full article

Lester MK, Flume PA. Airway clearance therapy: guidelines and implementation.
Respir Care. 2009;54(6):733-750.

(For non-subscribers to this journal, an additional fee may apply to obtain full-text
articles.)

View journal abstract View full article

CF lung disease begins early in life with abnormal airway surface fluid, impaired
mucociliary clearance, and consequent obstruction of the small airways by mucus. The
chronic infection of the airways incites an exaggerated inflammatory response; the
material present in the airways of individuals with CF contains pathogenic bacteria and
inflammatory cytokines that perpetuate airway injury by recruiting new inflammatory cells.
It is intuitive that to maintain lung health, patients with CF must clear their airways of
these secretions in order to relieve the obstruction, and reduce infection and
inflammation. Airway clearance therapies (ACTs) have thus long been considered the
most fundamental strategy for the management of CF airways disease. The CFF
established the Pulmonary Therapies Committee to review published evidence and
develop recommendations on the use of ACTs to maintain lung health. These guidelines
were developed using a systematic review of the literature assessing questions related
only to those ACTs that were believed to be used by patients on a regular basis. 

Based on this exhaustive review, only 4 recommendations were made. The first is that
airway clearance be performed routinely in all patients with CF, including newly
diagnosed, asymptomatic infants. The second recommendation is that no ACT has been
shown to be superior to another. This is perhaps the most misinterpreted statement, as
some may conclude that all therapies are considered to be equal, but this is not what is
meant by this recommendation. That is the reason for the third, and perhaps most
important, recommendation, which states that the prescribing of therapies must be
accomplished on an individual basis for each patient. A strategy for identifying optimal
use of ACTs was published in 2009 by Lester and Flume, in which such important factors
as age, severity of disease, availability of a parent or partner, observed efficacy, and
patient preference are addressed. Finally, the guidelines noted the importance of exercise
as an adjunctive therapy for airway clearance, along with its added benefits for overall
health.

These guidelines also addressed some important questions that are not answered in the
literature, including "Who should educate the patients on ACTs?" Airway clearance is
performed in the hospital setting most often by a respiratory or physical therapist. It makes
sense that the education of patients and families be carried out by those therapists who
have been trained to do so—that is, they have been trained to perform the therapies, as
well as to educate patients and families. As for the development of new devices or
techniques, they should be consistent with the known pathophysiology, and studies
should be powered for either equivalence or superiority to existing therapies using
meaningful outcome measures.
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The guidelines on ACTs make clear the importance of this aspect of routine treatment of
patients with CF. The recommendations were based on the quality of the published
evidence and the estimate of the net benefit demonstrated within those publications.
These recommendations should be viewed as a guideline more than any of the others.
The introduction and use of specific ACTs will depend on the individual, his or her social
situation, and parental or patient preferences.

back to top

PULMONARY GUIDELINES FOR PATIENTS WITH CF:
PULMONARY EXACERBATIONS

Flume PA, Mogayzel PJ Jr, Robinson KA, et al; Clinical Practice Guidelines for
Pulmonary Therapies Committee. Cystic fibrosis pulmonary guidelines: treatment of
pulmonary exacerbations. Am J Respir Crit Care Med. 2009;180(9):802-808. 

(For non-subscribers to this journal, an additional fee may apply to obtain full-text
articles.)

View journal abstract View full article

CF lung disease is characterized by progressive decline in lung function, but there may be
episodes of acute worsening of respiratory symptoms, often referred to as "pulmonary
exacerbations." Although no generally applicable definition of a pulmonary exacerbation
exists, typical clinical features include increased cough, increased sputum production,
shortness of breath, chest pain, loss of appetite, loss of weight, and decrease in lung
function (eg, forced expiratory volume in 1 second [FEV1]). Pulmonary exacerbations are
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associated with considerable morbidity, with an adverse impact on patients' quality of life
and a loss of lung function that is not recovered. As many pulmonary exacerbations result
in hospitalization, they are associated with a major impact on the overall cost of care as
well. The identification of optimal treatment modalities for these events could produce
significant improvements in quality and length of life in patients with CF. The CFF
established the Pulmonary Therapies Committee to review published evidence and
develop recommendations on common treatment methods for exacerbations. These
guidelines were created using a systematic review of the literature to evaluate the
evidence supporting therapies and approaches for the management of pulmonary
exacerbations.

The committee was able to offer only a few specific recommendations. They
recommended continuation of chronic medications and ACTs, as most of those studies
included patients experiencing an exacerbation, and sufficient evidence was available to
suggest that once-daily dosing of aminoglycosides is as safe and effective as is traditional
dosing 2 to 3 times daily. The routine use of antibiotic synergy testing against
Pseudomonas species was not recommended, as no benefit had been demonstrated;
however, in certain situations, such information might prove useful, such as in patients
who are not responding to conventional treatment or in those who are being evaluated for
lung transplantation. The most notable finding of this review, however, is the limited
amount of published evidence on other commonly used therapies. For example there are
no studies that define the optimal duration of antibiotic therapy. Thus, most of the
questions in this review resulted in an "I" recommendation—meaning that insufficient
evidence was available from which to make a specific recommendation. 

Guidelines typically demonstrate what we know from clinical studies, but there is value in
making evident that which we do not know. This allows a determination of what studies
should be conducted. Ultimately, some questions will not be answered, but others are so
important that studies should be conducted to determine the optimal treatment strategy.
From this review, important questions regarding pulmonary exacerbations remain
unanswered, such as whether a patient should be treated in the hospital or at home,
which combination of antibiotics is the most effective, and what is the optimal duration of
antibiotic therapy. Given the frequency at which pulmonary exacerbations are diagnosed,
these are questions for which answers should be available.

The committee did not attempt to define a pulmonary exacerbation, nor was there any
discussion of the severity of such exacerbations. Perhaps the most important conclusion
to be drawn from this review is the fact that a great need exists for a validated and
accepted definition of a pulmonary exacerbation. Only then can we move forward with
determining the optimal treatment for patients with CF.
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As the airways disease associated with CF worsens, there is an increased likelihood of
respiratory complications, particularly hemoptysis and pneumothorax. Hemoptysis is a
common event in patients with CF and can vary in severity. Although the bleeding is
typically scant, massive, life-threatening bleeding occurs in approximately 4% of all
patients with CF. Approximately 3.5% of individuals with CF will experience a
pneumothorax during their lifetime. The development of a pneumothorax is more common
among older patients with advanced stages of pulmonary disease. The CFF established
the Pulmonary Therapies Committee to review published evidence and develop
recommendations on the treatment of patients with hemoptysis and pneumothorax. As
there are no controlled trials to guide the treatment of either complication, the committee
used the Delphi method to systematically determine the consensus opinions. The
recommendations were developed using expert opinion from a panel of clinicians with
broad experience treating patients with CF. Since there was no face-to-face interaction,
the participants were blinded to other members of the panel, thus reducing the bias that
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might be introduced into consensus guidelines. The panelists responded to
questionnaires, and the summary of their responses was expressed as a statistical score
so the clinician could see the degree of consensus for each recommendation. 

The guidelines addressed practical considerations faced by clinicians who are treating
patients with these CF-related complications. Important issues, such as who should be
admitted to the hospital and when antibiotic therapy should be initiated, were addressed,
as well as which diagnostic tests should be considered (bronchoscopy is not necessary
for hemoptysis). Practical questions were addressed, including whether to continue ACTs
and aerosolized medications—in summation, it depends. The patient with mild
hemoptysis can continue with regular therapies, but if there is extensive bleeding, then
some ACTs (eg, high-frequency chest compression) and aerosol medications (eg,
hypertonic saline) should be withheld.

In patients experiencing hemoptysis, the increased amount of bleeding was more likely to
invoke recommendations for hospital admission, use of antibiotics, and alteration of
chronic therapies (eg, discontinuation of nonsteroidal anti-inflammatory drugs). For those
in whom a pneumothorax developed, there was a strong tendency toward hospital
admission and placement of a chest tube, with the exception being when a very small
pneumothorax developed in a stable patient. Several therapies or activities should be
avoided following a pneumothorax, such as bilevel positive airway pressure (BiPAP)
ventilation, spirometry, air travel, and heavy exertion.

Although a strong consensus could be determined for many of the questions (eg, the
patient with massive hemoptysis should be admitted to the hospital), for some questions
a broad range of response existed, suggesting considerable disagreement (eg, the patient
with a pneumothorax should be treated with antibiotics).

In conclusion, the guidelines on the management of common respiratory complications in
patients with CF—that is, hemoptysis and pneumothorax—were developed by an expert
panel using an approach that limited bias, as there are otherwise no controlled trials to
guide treatment. These are practical recommendations that address the common issues
faced by the clinician treating patients with CF.
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CF has been added to the panel of diagnoses assessed as part of newborn screening.
Therefore, it is expected that there will be a growing number of infants with CF who will be
asymptomatic at the time of diagnosis, creating an opportunity for early intervention in the
hopes of improved outcomes later in life. The CFF convened a committee of experts to
provide a set of guidelines for the evaluation and treatment of infants with CF. As there
are few controlled trials involving infants, these recommendations are derived from a
consensus of experts.
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A critical recommendation is that newly diagnosed infants should be evaluated and
treated at an accredited CF care center, with the initial visit taking place within 72 hours of
diagnosis. It is expected that this first visit would include comprehensive education
regarding CF care, so the visit may involve up to 2 hours of direct interaction between the
care team and the family. A strong association exists between nutritional health at 2 years
of age and pulmonary function later in childhood, suggesting that improving the nutritional
status of young children will result in better pulmonary outcomes. Thus, it is not surprising
that most of the recommendations are related to nutritional assessment and treatment.
These include an evaluation for pancreatic insufficiency and appropriate dosing
recommendations on supplemental digestive enzymes and vitamins. A key
recommendation is that the supplementation of table salt be initiated at diagnosis. As is
often the case, there were some therapies for which insufficient evidence was available
from which to derive a recommendation, such as supplementation with linoleic acid and
docosahexaenoic acid.

Although many recommendations with respect to nutritional therapies were offered, there
were fewer recommendations for pulmonary therapies. The recognition that lung disease
can be present in the absence of symptoms has led to exploration of diagnostic testing,
such as computed tomography (CT) chest scans and bronchoscopy with lavage. Although
the guidelines did not support the routine use of these diagnostic tests, they nonetheless
may prove useful in infants with symptoms or signs of lung disease who fail to respond to
appropriate interventions. New acquisition of Pseudomonas aeruginosa should be treated
with antibiotics regardless of the presence or absence of symptoms. Whereas evidence
supports attempts to eradicate Pseudomonas species, no information is available on
whether to take the same approach with methicillin-resistant Staphylococcus aureus
(MRSA).

Some recommendations were consistent with the treatment of patients with CF of any
age. These include annual influenza vaccination and the use of appropriate infection
control measures, along with the additional recommendation that newly diagnosed
patients should be separated from other patients treated in CF clinics until  adequate
infection control education has been provided to and is understood by the caregivers.

As suggested in an accompanying editorial, these guidelines will serve as a core
component of quality improvement in CF centers, reducing the variability in practice
patterns. An important addition to these guidelines is a section dedicated to primary care
physicians, with the very important statement that life expectancy is steadily increasing as
long as patients are receiving daily therapy. The recommendations were presented with a
care grid that should function as an important instrument for both primary care physicians
and CF specialists involved in the management of infants with CF.
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