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ABOUT THE STUDY

Cystic fibrosis (CF) is a life-threatening genetic disorder that
primarily affects the respiratory and digestive systems. It is caused
by mutations in the CFTR (Cystic Fibrosis Transmembrane
Conductance Regulator) gene, leading to the production of thick
and sticky mucus that clogs various organs, particularly the lungs
and the pancreas. This disorder is inherited in an autosomal
recessive manner, meaning that a child must inherit two copies of
the faulty gene (one from each parent) to develop the disease. It is
one of the most common genetic disorders, particularly in
populations of European descent, affecting roughly 1 in 3,000
new-borns.

The genetics of cystic fibrosis

The CFTR gene provides instructions for making a protein that
functions as a channel for chloride ions across cell membranes.
This movement of chloride helps control the flow of water in
tissues, which is critical for producing thin, free-flowing mucus,
sweat and digestive enzymes. In people with cystic fibrosis,
mutations in the CFTR gene result in a dysfunctional protein,
which disrupts the chloride ion transport system. Consequently,
the mucus becomes abnormally thick and sticky, obstructing
ducts and passageways in the body.

Over 2,000 mutations of the CFTR gene have been identified, but
the most common is the F508del mutation, where a single amino
acid, phenylalanine, is deleted from the protein. This mutation
accounts for approximately 70% of CF cases worldwide. Other
mutations may also cause the CFTR protein to be misfolded,
degraded prematurely, or improperly transported to the cell
membrane.

Diagnosis of cystic fibrosis

Cystic fibrosis is usually diagnosed early in life, often through
new-born screening programs. In many countries, newborns are
screened for CF by testing their blood for elevated levels of
Immunoreactive Trypsinogen (IRT), a protein released by the
pancreas. If the IRT levels are high, further tests such as a sweat
test or genetic testing are conducted to confirm the diagnosis.
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Sweat test: This is the most reliable diagnostic test for cystic
fibrosis. A high concentration of salt (sodium and chloride) in the
sweat is a hallmark of the disease.

Genetic testing: A DNA test can identify specific mutations in
the CFTR gene. This is particularly useful for confirming the
diagnosis and for carrier screening, especially in families with a
known history of the disorder.

Treatment and management

While there is currently no cure for cystic fibrosis, significant
advances have been made in managing the disease and improving
the quality of life for those affected. Treatment is typically
multidisciplinary and focuses on controlling infections, reducing
mucus build-up, improving lung function and addressing
nutritional deficiencies.

Respiratory treatments

The primary goal of respiratory treatments is to clear mucus from
the lungs and prevent infections. These treatments may include:

Chest physiotherapy: Techniques such as percussion, postural
drainage and the use of vibrating vests help loosen and remove
mucus from the lungs.

Inhaled medications: These include bronchodilators to open the
airways, mucolytics (e.g., dornase alfa) to thin mucus and
antibiotics to treat lung infections.

Antibiotics: Both oral and inhaled antibiotics are commonly used
to prevent and treat bacterial infections in the lungs.

CFTR modulators: These are drugs that target the underlying
defect in the CFTR protein. Examples include ivacaftor
(Kalydeco) and the combination drug Iumacaftor/ivacaftor
(Orkambi). These medications are most effective for specific
mutations in the CFTR gene and can improve lung function and
reduce symptoms.

Nutritional support

Maintaining proper nutrition is important for people with cystic
fibrosis, as malnutrition can exacerbate lung problems and
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increase the risk of infections. Nutritional management may
include.

Pancreatic Enzyme Replacement Therapy (PERT): These
are oral enzymes that help digest food and absorb nutrients.

High-calorie diet: A diet rich in calories, fat and protein is
often recommended to compensate for the malabsorption of
nutrients.

Vitamin supplements: People with CF are often deficient in
fat-soluble vitamins (A, D, E and K), so supplementation is
necessary.

Prognosis and advances in research

In the past, cystic fibrosis was often fatal in childhood.
However, with advancements in treatments, the prognosis for

people with CF has improved significantly. Many individuals
now live into adulthood, with a median life expectancy of
approximately 40-50 years in developed countries. Despite
these improvements, people with CF still face a reduced
lifespan compared to the general population due to the
progressive nature of the disease, particularly in the lungs.

Ongoing research offers hope for further advancements in the
treatment of cystic fibrosis. Gene therapy, which aims to correct
or replace the faulty CFTR gene, is an area of intense
investigation. Other potential research includes the development
of new CFTR modulators, stem cell therapy and personalized
medicine approaches that target the specific mutations in
individual patients.
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