
Int J Pharma Res Health Sci. 2017; 5 (5): 1831-37

1831
IIIIIIIII© International Journal of Pharma Research and Health Sciences. All rights reserved

DOI:10.21276/ijprhs.2017.05.02

Pankaj R et al CODEN (USA)-IJPRUR, e-ISSN: 2348-6465

Review Article

Cystic Fibrosis: A Review
Pankaj R Khuspe*, Kishori Kokate, Trushali Mandhare
Navsahyadri Institute of Pharmacy, Naigoan, Pune-412213, India

A R T I C L E  I N F O A B S T R A C T

________

1. INTRODUCTION

Cystic fibrosis is an inherited disease of secretory glands,
including the glands that make mucus and sweat. "Inherited"
means that the disease is passed through the genes from
parents to children1, 2. People who have cystic fibrosis inherit
two faulty cystic fibrosis genes one from each parent. The
parents likely don't have the disease themselves. Cystic
fibrosis mostly affects the lungs, pancreas, liver, intestines,
sinuses, and sex organs. Mucus is a substance made by the
lining of some body tissues. Normally, mucus is a slippery,
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Inherited disease of secretary glands is known as Cystic fibrosis (CF). Cystic fibrosis mostly
affects the pancreas, lungs, liver, intestines and sex organs. Like it affects other vital organs
it doesn't affect the brain. The main causes of cystic fibrosis are defect in the CFTR gene.
The CFTR gene makes a protein that controls the movement of salt and water in and out of
body's cells. Every person inherits two CFTR genes one from each parent. Persons who
receive or inherit a faulty gene from each parent will have cystic fibrosis. Diagnosis of cystic
fibrosis is based on the results from various tests sweat test, newborn screening, cystic
fibrosis carrier testing, prenatal screening and other tests. In treatment of cystic fibrosis
exercise therapy, chest physical therapy and medicines are used. In medicinal therapy
mostly antibiotics, anti-inflammatives, mucolytics, antihistamines, vitamins, drugs acting on
GI track, stool softeners, bronchodilators, and pancreatic enzymes are used. Oxygen therapy
and lung transplant are the advance treatments for lung diseases. As new treatments are
developed for patients with cystic fibrosis, efforts should be made to balance treatment
burden with quality of life. This review highlights emerging treatments, obstacles to
optimizing outcomes, and key future direction for research on cystic fibrosis and its
treatment.
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watery substance3, 4. It keeps the linings of certain organs
moist and prevents them from drying out or getting infected.
However, if have cystic fibrosis, mucus becomes thick and
sticky. The mucus builds up in lungs and blocks airways, the
tubes that carry air in and out of lungs. The buildup of
mucus makes it easy for bacteria to grow. This leads to
repeated, serious lung infections. Over time, these infections
can severely damage lungs. The thick, sticky mucus also can
block tubes, or ducts, in pancreas. As a result, the digestive
enzymes that pancreas makes can't reach small intestine
these enzymes help break down the foods that eat. Without
them, intestines can't fully absorb fats and proteins. This can
cause vitamin deficiency and malnutrition because nutrients
leave body unused5. It also can cause bulky stools, intestinal
gas, a swollen belly from severe constipation, and pain or
discomfort. Cystic fibrosis also causes sweat to become very
salty. As a result, body loses large amounts of salt when
sweat. This can upset the balance of minerals in blood and
cause a number of health problems. Examples include
dehydration, increased heart rate, tiredness, weakness,
decreased blood pressure, heat stroke and rarely death. The
cystic fibrosis also increases risk for diabetes or a bone-
thinning condition called osteoporosis. Cystic fibrosis also
causes infertility in men, and it can make, harder for women
to get pregnant.  The other names for cystic fibrosis are CF,
cystic fibrosis of the pancrea, fibrocystic disease of the
pancreas, mucoviscidosis of the pancreas, pancreas
fibrocystic disease and pancreatic cystic fibrosis.
CAUSES OF CYSTIC FIBROSIS
A defect in the CFTR (cystic fibrosis transmembrane
conductance regulator gene) gene causes cystic fibrosis
(CF). This gene makes a protein that controls the movement
of salt and water in and out of body's cells. In people who
have cystic fibrosis, the gene makes a protein that doesn't
work right. This causes thick, sticky mucus and very salty
sweat. Research suggests that the CFTR protein also affects
the body in other ways. This may help explain other
symptoms and complications of cystic fibrosis. More than a
thousand known defects can affect the CFTR gene. What
type of defect adult or child has may influence how severe
cystic fibrosis is.
INHERITANCES OF CYSTIC FIBROSIS
Every person inherits two CFTR genes, one from each
parent. Children who inherit a faulty CFTR gene from each
parent will have cystic fibrosis. Children who inherit a faulty
CFTR gene from one parent and a normal CFTR gene from
the other parent will be "CF carriers". Cystic fibrosis carriers
usually have no symptoms of cystic fibrosis and live normal
lives. However, carriers can pass the faulty CFTR gene on to
their children. The following image shows how two parents
who are both cystic fibrosis carriers can pass the faulty
CFTR gene to their children.

Fig 1: Inheritances of Cystic Fibrosis.
The image shows how CFTR genes are inherited. A person
inherits two copies of the CFTR gene, one from each parent.
If each parent has a normal CFTR gene and a faulty CFTR
gene, each child has a 25 percent chance of inheriting two
normal genes; a 50 percent chance of inheriting one normal
gene and one faulty gene; and a 25 percent chance of
inheriting two faulty genes.
SIGNS AND SYMPTOMS OF CYSTIC FIBROSIS
The symptoms of cystic fibrosis vary from person to person
and sometimes will have few symptoms. Other times,
symptoms may become more severe. One of the first signs
of cystic fibrosis (CF) that parents may notice is that their
baby's skin tastes salty when kissed or the baby doesn't pass
stool when first born. Most of the other signs and symptoms
of cystic fibrosis develop later. They are related to how
cystic fibrosis affects the respiratory, digestive, or
reproductive systems of the body.
Respiratory System Signs and Symptoms9

People who have cystic fibrosis have thick and sticky mucus
that builds up in their airways. This buildup of mucus makes
it easier for bacteria to grow and cause infections. Infections
can block the airways and cause frequent coughing that
brings up thick sputum (spit) or mucus that's sometimes
bloody. People who have cystic fibrosis tend to have lung
infections caused by unusual germs that don't respond to
standard antibiotics. For example, lung infections due to
bacteria called mucoid pseudomonas are much more
common in people who have cystic fibrosis9. An infection
caused by these bacteria may be a sign of cystic fibrosis.
People who have cystic fibrosis have frequent bouts of
sinusitis, an infection of the air-filled spaces behind eyes,
nose, and forehead4. Frequent bouts of bronchitis and
pneumonia also occur. These infections can cause long-term
lung damage. As cystic fibrosis gets worse, may develop
more serious complications, such as pneumothorax, or
collapsed lung; or bronchiectasis. Some people who have
cystic fibrosis also develop nasal polyps (growths in the
nose) that may require surgery 31.
Digestive System Signs and Symptoms
Mucus that blocks tubes, or ducts, in pancreas and prevents
enzymes from reaching intestines causes most digestive
system signs and symptoms. Without these enzymes,
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intestines can't fully absorb fats and proteins. This can cause
ongoing diarrhea or bulky, foul-smelling, greasy stools.
Intestinal blockage also may occur, especially in newborns.
Too much gas or severe constipation in the intestines may
cause stomach pain and discomfort. A hallmark of cystic
fibrosis in children is poor weight gain and growth. These
childrens are unable to get enough nutrients from their food
due to the lack of enzymes to help absorb fats and proteins32.
As cystic fibrosis gets worse, other complications may
occur, such as pancreatitis, rectal prolapsed, liver disease
due to inflamed or blocked bile ducts, diabetes and
gallstones.
Reproductive System Signs and Symptoms
Men who have cystic fibrosis are infertile because they are
born without a vas deferens. This is the tube that delivers
sperm from the testicle to the penis. A woman who has
cystic fibrosis may have a hard time getting pregnant
because of mucus blocking her cervix or other cystic fibrosis
complications.
OTHER SIGNS, SYMPTOMS, AND
COMPLICATIONS
Other signs and symptoms of cystic fibrosis are related to an
upset of the balance of minerals in blood. Cystic fibrosis
causes sweat to become very salty. As a result, body loses
large amounts of salt when sweat. This can cause
dehydration, increased heart rate, tiredness, weakness,
decreased blood pressure, heat stroke and rarely death.
Cystic fibrosis also can cause clubbing and low bone
density. Clubbing is the widening and rounding of the tips of
fingers and toes. It develops late in cystic fibrosis because
lungs aren't moving enough oxygen into bloodstream. Low
bone density also tends to occur late in cystic fibrosis. It can
lead to a bone-thinning disorder called osteoporosis.

Figure2 a: Shows the organs that cystic fibrosis can affect; Figure 2b:
Shows a cross-section of a normal airway; Figure2c: Shows an airway
affected by cystic fibrosis. The widened airway is blocked by thick, sticky
mucus containing blood and bacteria.

2. DIAGNOSIS OF CYSTIC FIBROSIS
(CF)
Following are the various test used widely for the diagnosis
of cystic fibrosis.

1) Newborn Screening
Most newborns should be screened for cystic fibrosis using a
genetic test or a blood test. The genetic test shows whether a
newborn has faulty CFTR genes or not. The blood test
shows whether a newborn's pancreas is working normally or
not.
2) Sweat Test
If a genetic test or blood test suggests cystic fibrosis, a
doctor will confirm a diagnosis using a sweat test. This test
is the most useful test for diagnosing cystic fibrosis. It
measures the amount of salt in sweat. For this test, doctors
trigger sweating on a small patch of skin on an arm or leg.
They rub the skin with a sweat-producing chemical and then
use an electrode to provide a mild electrical current. This
may cause a tingling or warm feeling. Sweat is collected on
a pad or paper and then analyzed. The sweat test usually is
done twice. High salt levels confirm a diagnosis of cystic
fibrosis25.
3) Other Tests
If a child has cystic fibrosis, doctor may recommend other
tests, such as: Genetic tests to find out what type of CFTR
defect is causing cystic fibrosis.
A chest x ray: This painless test creates pictures of the
structures in chest, such as heart and lungs. A chest x ray can
show whether lungs are inflamed or scarred or whether they
trap air.
A sinus x ray: This test may show signs of sinusitis, a
complication of cystic fibrosis.
Lung function tests: These tests measure the size of lungs,
how much air can breathe in and out, how fast can breathe
air out, and how well lungs deliver oxygen to blood.
A sputum culture: For this test, doctor will take a sample of
sputum (spit) to see what bacteria are growing in it. If have
bacteria called mucoid pseudomonas, may have more
advanced cystic fibrosis that needs aggressive treatment26.
4) Prenatal Screening
If pregnant, prenatal genetic tests can find out whether fetus
has cystic fibrosis. These tests include amniocentesis and
chorionic villus sampling (CVS). In amniocentesis, doctor
inserts a hollow needle through abdominal wall into uterus.
He or she removes a small amount of fluid from the sac
around the baby. The fluid is tested to see whether both of
the baby's CFTR genes are normal. In CVS, doctor threads a
thin tube through the vagina and cervix to the placenta. The
doctor removes a tissue sample from the placenta using
gentle suction. The sample is tested to see whether the baby
has cystic fibrosis.
5) Cystic Fibrosis Carrier Testing
People who have one normal CFTR gene and one faulty
CFTR gene are cystic fibrosis carriers. Cystic fibrosis
carriers usually have no symptoms of cystic fibrosis and live
normal lives. However, carriers can pass faulty CFTR genes
on to their children13. If has a family history of cystic
fibrosis or a partner who has cystic fibrosis (or a family
history of it) and are planning a pregnancy, may want to find
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out whether are cystic fibrosis carrier. A genetic counselor
can test a blood or saliva sample to see whether have a faulty
cystic fibrosis gene. This type of testing can detect faulty
cystic fibrosis genes in 9 out of 10 cases.

3. TREATMENT
Cystic fibrosis (CF) has no cure. However, treatments have
greatly improved in recent years. The goals of cystic fibrosis
treatment are to prevent and control lung infections, loosen
and remove thick and sticky mucus from the lungs, prevent
or treat blockages in the intestines, provide enough nutrition
and prevent dehydration4, 6. Depending on how severe the
disease is, or child may be treated in a hospital. For loosen
and remove thick and sticky mucus from the lungs, normally
Chest Physical Therapy (CPT) is prescribed. CPT also is
called chest clapping or percussion. It involves pounding
chest and back over and over with hands or a device to
loosen the mucus from lungs so that can cough it up. Might
sit down or lie on stomach with head down while do CPT.
Gravity and force help drain the mucus from lungs. Some
people find CPT hard or uncomfortable to do. Several
devices have been developed that may help with CPT, such
as electric chest clapper, known as a mechanical percussor,
an inflatable therapy vest that uses high-frequency airwaves
to force the mucus that's deep in lungs toward  upper airways
so can cough it up, a small handheld device that breathe out
through. It causes vibrations that dislodge the mucus and
mask that creates vibrations that help break the mucus loose
from airway walls. Breathing techniques also may help
dislodge mucus so can cough it up. These techniques include
forcing out a couple of short breaths or deeper breaths and
then doing relaxed breathing. This may help loosen the
mucus in lungs and open airways30. Aerobic exercise that
makes breathe harder helps loosen the mucus in air ways so
can cough it up. Exercise also helps improve overall physical
condition 7, 31. However, cystic fibrosis causes sweat to
become very salty. As a result, body loses large amounts of
salt when sweat. Thus, doctor may recommend a high-salt
diet or salt supplements to maintain the balance of minerals
in blood. If exercise regularly, may be able to cut back on
CPT14. However, should check with doctor before doing this.
For prevent and control lung infections, reduce swelling,
open up the airways, and thin mucus. Antibiotics are the
main treatment to prevent or treat lung infections. Many
environmental bacteria are found in Cystic fibrosis airway
infections, including S. aureus, P. aeruginosa,
Stenotrophomonas maltophilia, B.cepacia complex, fungi,
atypical mycobacteria, whereas Streptococcus pneumoniae,
H. influenzae or Moraxella catarrhalis and bacteria of
theendogenous flora, S. aureus , P. aeruginosa. Oral
antibiotics often are used to treat mild lung infections.
Inhaled antibiotics may be used to prevent or control
infections caused by the bacteria mucoid Pseudomonas. For
severe or hard-to-treat infections, may be given antibiotics

through a tube inserted into a vein24 Following table show
the antibiotics which are prescribed in cystic fibrosis.

Table 1: Antibiotics drugs

Names How Taken
Brand names for the same
drug

Ciprofloxacin Oral Cipro

Cotrimoxazole Oral Septra, Bactrim

Tobramycin Aerosol, IV Tobi, Nebcin

Cephalexin Oral Keflex

Colistin Aerosol Colymycin

Dicloxacillin Oral Diclox

Azithromycin Oral Zithromax

Azithromycin lysine Inhalation

Levofloxacin Inhalation

Colistin Inhalation

Vancomycin IV

Teicoplanin IV

Moxifloxacin Oral, IV

Clarithromycin Oral

Pivampicillin Oral

Anti-inflammatory medicines can help reduce swelling in
airways that's caused by ongoing infections. These
medicines may be inhaled or orally administered 25.
Following table show the anti-inflammatory drugs which are
prescribed in cystic fibrosis.
Table 2: Anti-inflammatives drugs

Names How Taken
Brand names for the
same drug

Triamcinolone MDI Azmacort

Flunisolide MDI Aerobid

Fluticasone MDI, Aerosol Flovent

Beclomethasone MDI Vanceril, Beclovent

Prednisone Oral, IV --

Methylprednisone Oral, IV Medrol

Ibuprofen Oral Advil, Motrin

Montelukast Oral Singulair

Cromolyn MDI, Aerosol Intal

Bronchodilator medicines help open the airways by relaxing
the muscles around them 2. These medicines are inhaled and
often are taken just before CPT to help clear out mucus. Also
may take bronchodilators before inhaling other medicines
into lungs10. Following table show the Bronchodilator
medicines which are prescribed in cystic fibrosis.
Table 3: Bronchodilators drugs
Names How Taken Brand names for the same drug
Albuterol MDI Proventil,Ventolin

Theophylline Oral Theodur,Slobid,Uniphyl
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Ipratropium Aerosol, MDI Atrovent

If have advanced lung disease and the level of oxygen in
blood is low, may need oxygen therapy. Oxygen usually is
given through nasal prongs or a mask. If other treatments
haven't worked, lung transplant may be an option if have
severe lung disease. A lung transplant is surgery to remove a
person's diseased lung and replace it with a healthy lung
from a deceased donor.
For prevent or treat blockages in the intestines, following
table show the bronchodilators drugs which are prescribed in
cystic fibrosis.
Table 4: Pancreatic Enzymes
Names How Taken Brand names for the same drug

Pancrelipase Oral
Creon, Pancrecarb, Pancrease,
Ultrase

Nutritional therapy can improve strength and ability to stay
active. It also can improve growth and development in
children. Nutritional therapy also may make strong enough
to resist some lung infections. A nutritionist can help create
a nutritional plan that meets needs. In addition to having a
well-balanced diet that's rich in calories, fat, and protein,
nutritional therapy may include oral pancreatic enzymes to
help digest fats and proteins and absorb more vitamins.
Supplements of vitamins A, D, E, and K to replace the fat-
soluble vitamins that intestines can't absorb. High-calorie
shakes to provide with additional nutrients. High-salt diet or
salt supplements that take before doing vigorous exercise.
Feeding tube to give more calories at night while sleeping.
The tube may be threaded through nose and throat and into
stomach. Or, it may be placed directly in to stomach through
a surgically made hole. Before go to bed each night, will
attach a bag with a nutritional solution to the entrance of the
tube. It will feed while sleep 5. Following table show the
vitamins which are prescribed in cystic fibrosis.
Table 5: Vitamins

Names How Taken
Brand names for the same
drug

ADEK
Fer-in-Sol
Polyviflor drops
Aquasol-A
Drisdol
Aquasol-E

All taken orally no specific brand names

Some GI medicines to reduce stomach acid and help oral
pancreatic enzymes work better and also use for relief of
gastroesophageal reflu. Following table show GI medicines
which are prescribed in cystic fibrosis.
Table 6: GI drugs

Names How Taken Brand names for the same
drug

Omeprazole Oral Prilosec

Ranitidine Oral Zantac

Cystic fibrosis can cause a number of digestive problems,
including poor growth and development, bulky stools,
intestinal gas, a swollen belly, severe constipation, and pain
or discomfort. Then stool softeners medicines are used.

Following table show stool softeners medicines which are
prescribed in cystic fibrosis.
Table 7: Stool softeners drugs

Names How Taken Brand names for the same
drug

Docusate Oral Colace

Casanthranol & Docusate Oral Pericolace

If any allergic condition or symptoms arises in cystic fibrosis
following medicines are prescribed
Table 8: Antihistamines drugs
Names How Taken Brand names for the same

drug
Loratadine Oral Claritin

Cetirizine Oral Zyrtec

Fexofenadine Oral Allegra

For rhinitis or sinusitis problem in cystic fibrosis
Vancenase/Vanc AQ, Rhinocort, Nasocort/NasocortAQ,
Beconase/BecAQ, Nasel medicines are prescribed.

4. CONCLUSION
Cystic fibrosis remains a life-shortening condition associated
with significant morbidity, recent advances and new
treatments offer great hope and promise. Expanded newborn
screening programs and improvements in early disease
management may delay disease progression in future
cohorts, an increasing number of adults with CF are living
with more mild disease and are engaged in normal work and
family roles. Treatment of cystic fibrosis will likely improve
with new antimicrobials, better delivery mechanisms for
existing antibiotics, and better microbial detection,
supplement of vitamins. Patient-reported outcome measures
provide data on the effects of new medications, as well as an
increased understanding of how CF affects daily functioning.
Quality improvements are expanding to improve outcomes
with currently available treatments. Continued research is
needed to identify optimal outcome measures for clinical
trials.
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