
Recurrent respiratory symptoms are frequent phenomena in children, and often 
not related to significant conditions. Among the most common causes we can 
cite allergy, adenoid hyperplasia, acute or chronic infections, immunodeficiency, 
anatomic problems and gastroesophageal reflux disease. Cystic fibrosis (CF) is a 
not-so-common condition and the prompt diagnosis may have significant impact 
on adequate therapy and prognosis of the patients.
CF is a genetic disease characterized by autosomal recessive inheritance. It is 
a multisystemic, progressive and lethal condition, with highly heterogeneous 
manifestations and this may result in late diagnosis (adult life) in 10 to 15% 
of the patients. Prevalence of CF genes in Caucasian population is nearly 5%, 
and it is estimated that 1:2000 to 1:4000 live newborns will be affected by the 
disease in this ethnic group. The CF gene is locate in chromosome 7, coding a 
protein named CFTR that has active chloride transport across membranes as its 
main function. There are more than 900 mutations described in the CF gene, 
and loss of phenylalanine residue in the 508 position of the protein (Phe508 or 
DF508 deletion) is the most common. The mutations in the CF gene may result in 
variable function and expression of the CFTR protein, and tissues have different 
degrees of sensitivity to CFTR function. This means that some organs present 
dysfunction only when CFTR activity is markedly reduced or absent (such as 
the pancreas), while others may show dysfunction even when the protein has a 
residual activity (such as vas deferens).
Therefore the dysfunction of the CFTR protein results in different degrees of 
defi ciency of ion transport in apical membranes of epithelial cells, with highly 
variable clinical presentation. The basic phenomena observed in CF patients are:

1. Increase in the viscosity of mucosal glands secretions, with ductal and 
canalicular obstruction, functional loss, progressive infl ammatory and 
fi brotic changes in exocrine secretory organs;

2. Increased susceptibility to acute and chronic respiratory infections caused by 
distinct pathogens, such as S. aureus, P. aeruginosa, Burkholderia cepacia 
complex and Stenotrophomonas maltophilia;

3. Abnormal electrolyte concentrations in sweat glands secretions, with 
elevated chloride and sodium in the sweat.
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How do CF genetic alterations result in respiratory infections?
It is known that CF patients do not have any detectable immunologic defi cit, and 
except for respiratory infections, they are not more prone to infections in other 
sites when compared to individuals of the same age. In the last decades, exhaustive 
studies have been done to correlate the basic CF genetic defect and susceptibility to 
respiratory infections, mainly those caused by P. aeruginosa. The most signifi cant 
proposed mechanisms are:
1. Increase of adherence of P. aeruginosa to respiratory epithelial cells (deficient 

acidification of intracytoplasmatic vesicles result in production of Asialo GM1, 
a surface glycoprotein that may act as a receptor for P. aeruginosa binding to 
the epithelium);

2. Dysfunction of P. aeruginosa internalization by epithelial cells expressing 
mutant CFTR, one of the significant host defense mechanisms;

3. Alterations of the properties of the airway surface liquid. The use of 
sophisticated experimental models showed that NaCl concentration in the 
airway surface liquid is increased, and it may interfere with the antimicrobial 
mechanism present in this liquid, carried out by substances known as human 
beta-defensins; 

4. Dysfunction of the mucociliary transport and volume contraction of airway 
surface liquid, with additional reduction of oxygen tension in this liquid, 
contributing to bacterial persistence and stimulating mucoid phenotype of 
Pseudomonas aeruginosa.

Diagnosis
The diagnosis of CF is obtained by the sweat chloride test, considering values less 
than 40 mEq/L as normal, those between 40 and 60 mEq/L as borderline values 
and positive values those higher than 60 mEq/L. Two positive sweat chloride 
tests or identifi cation of CFTR mutations in the two alleles in genetic testing 
are required for the diagnosis. An alternative method to confi rm the diagnosis is 
direct measurement of nasal transepithelial potential, a test that may be helpful to 
investigate atypical cases. 
Clinical manifestations 
Respiratory symptoms of variable extent are present in most patients, including 
bronchial obstructive symptoms, recurrent pneumonia, bronchiectasis and 
atelectasis. Early airway infections with specifi c pathogens such as Staphylococcus 
aureus and Pseudomonas aeruginosa are very common. Sinusitis is also a very 
common manifestation in these children, and it is estimated that almost 100% 
of them have radiological alterations in the paranasal sinuses. Nasal polyposis is 
found in 32 to 50% of CF patients, and therefore CF should be strongly considered 
when nasal polyposis is observed in a child.
Gastrointestinal manifestations in CF are mainly related to pancreatic damage, 
with steatorrhea, malnutrition, vitamin deficiencies and intestinal obstruction. 
Patients with CF may also present diabetes mellitus, liver disease of variable 
severity, infertility and artropathies.
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Treatment 
The treatment must be individualized, vigorous and continuous, including all 
aspects of the condition, and should be preferably conducted in a specialized 
CF Center. Early institution of continuous and adequate therapy may delay 
progression of lung lesions, mainly in infants who represent the most susceptible 
group, improving prognosis and survival. 
 The basic objectives of the treatment are:

- measures to improve bronchial obstruction;
- early detection and adequate control of pulmonary infection;
- correction of exocrine pancreatic insufficiency;
- correction of nutritional, vitamin and micronutrient deficiencies;
- attention to complications;
- genetic counseling for the family;
- psychological support for patients and relatives;
- socioeconomic support;
- information on new advances and perspectives.
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