
Table 1

Systems affected in cystic fibrosis

System

Respiratory

Gut

Pancreas

Liver

Sinus 

Skin

Reproductive

Other
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children with CF present with meconium
ileus in the neonatal period and require
urgent bowel surgery. 

Autodigestion of the pancreas leads
to endocrine pancreatic failure in more
than half of CF patients over time, an
entity known as CF-related diabetes,
treated with insulin but rarely resulting in
diabetic ketoacidosis. 

The treatment for exocrine pancreatic
failure is enzyme replacementtherapy
with pancrelipase directed by the CF
dietitian.

CF outcomes depend on several
factors including the class of CFTR
mutations which will affect the severity
of the disease, nutritional status, 
prompt treatment of any respiratory
infection with a prolonged course
(usually 2 weeks) of appropriate oral or
intravenous antibiotics and adherence
to CF treatments. 

DIAGNOSIS
The UK national CF newborn screening
programme has been in operation since
October 2007. Immunoreactive
trypsinogen (IRT) is measured from a
blood spot taken on a Guthrie card on
day 5 of life. IRT is a pancreatic enzyme
precursor and raised levels are found
when there is blockage of the pancreatic
ducts. 

If the baseline IRT is raised on day 5
then a repeat test will be performed on
day 28 and if this is raised the blood spot
sample can be analysed for the four
common mutations found in the UK.
Positive screen results are sent to the
local specialist centre. Where only one
mutation is found an extended mutation
screen is carried out.

A diagnosis of CF is confirmed if 
two disease-causing mutations are
identified, but a sweat test is also
performed in the majority of patients as
this is a gold standard test. Where two
disease-causing mutations are not
identified, a sweat test is useful in
confirming a diagnosis of CF. A sweat
test involves collecting sweat through
the skin and measuring chloride levels; 
≥60 mmol/L is diagnostic.

A late diagnosis is now uncommon.
However, a small but significant
proportion of children with CF (5%) are
missed by the screening programme. 
It is important therefore to remain
vigilant.10

CF should be considered in children
with the clinical features highlighted in
table 1, left, in particular those with
chronic wet cough, faltering growth and
a family history. These children should
be referred to a paediatrician urgently
for an assessment and a sweat test.

resulting airway inflammation this leads
to the gradual loss of healthy lung
architecture, bronchiectasis, accelerated
decline in respiratory function, and
ultimately respiratory failure. Lung
transplantation is then often the only
therapeutic option. 

The most common bacteria causing
respiratory infections are Staphylococcus
aureusand Haemophilus influenzae in
early life, followed by infection and
chronic airway colonisation with
Pseudomonas aeruginosa in teenagers
and young adults.1 Chronic pseudomonal
infection is associated with reduced lung
function. Infections are treated with
prolonged courses of targeted oral and
intravenous antibiotics and frequently

prophylactic oral and inhaled antibiotics.
Regular daily airway clearance with
physiotherapy is a cornerstone of CF
treatment. 

Gastrointestinal system
Viscous pancreatic exocrine secretions,
resulting from altered ion transport
processes similar to those occurring in
the airways, block the pancreatic duct
leading to exocrine pancreatic failure
and fat malabsorption. This results in
faltering growth and is frequently the
first clinical sign of the condition. This is
why gastroenterologists were often
leading the care of CF patients in the
past9 when little was known about the
condition. Approximately 10% of

Problem

Defective mucociliary clearance due to
depleted airway surface liquid and thick
sticky mucus

Reduced luminal hydration with viscous
mucus resulting in thickened stool and
bowel blockage

Pancreatic duct blockage from thick mucus
prevents enzymes from entering the small
intestine

Pancreatic autodigestion

Islet cell and beta cell dysfunction from
inflammation and fibrosis

Excessive mucus build-up in bile ducts
resulting in inflammation and fibrosis

Thick mucus causing persistent sinus
congestion, infection and inflammation

Excessive salt loss in sweat, volume
depletion and secondary
hyperaldosteronism

Congenital bilateral absence of vas
deferens causing obstructive azoospermia 

Chronic illness

Chronic cough causing pelvic floor
weakness

Clinical consequence

Recurrent/chronic infections
Wet productive cough
Bronchiectasis
Persistent chest radiograph
abnormalities
Reduced lung function

Meconium ileus
Distal intestinal obstruction syndrome
Rectal prolapse

Malabsorption
Undernutrition
Faltering growth
Fat soluble vitamin deficiencies

Acute and chronic pancreatitis

CF related diabetes, usually in teenagers
and young adults

CF related liver disease, may require
liver transplantation

Recurrent sinusitis
Nasal polyps

Pseudo-Bartter syndrome
(hyponatraemic, hypokalaemic,
hypochloraemic metabolic alkalosis)

Male infertility

Muscle pains and arthralgia
Osteoporosis

Urinary incontinence


