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screening panel of around fifty
mutations is employed. If patients have
typical symptoms and a diagnostic
sweat test, as is usually the case in
classic disease, there is no requirement
to look further. If the diagnosis is less
certain, e.g. the sweat test is equivocal or
symptoms are mild (as may be the case
in atypical disease) then extensive
mutation screening may be required.

A minority of patients are deemed to
have non-classic or atypical CF. They
may have only one characteristic feature
of CF, a borderline or normal sweat test
and either two disease-causing CFTR
mutations or an abnormal nasal
potential difference measurement. 

Nasal potential difference is an
investigation carried out in only a few
specialist centres. The electrical
response of the nasal epithelium to the
instillation of various fluids is measured
by means of an electrode. In CF patients,
this response differs from normal
patients in a characteristic pattern and is
a marker of CFTR dysfunction.

Patients with atypical CF tend to
present at an older age, often in
adulthood, are mainly pancreatic
sufficient, have milder disease and a
better prognosis. Cliniciansmust,
therefore, have a high index of suspicion
in cases where suggestive symptoms
are present and non-typical CF may be a
possibility.

Recognising the symptoms and signs
that may point to a diagnosis of CF is
important so that appropriate referral
and investigations can be organised.

Symptoms suggestive of CF in the
first two years of life include failure to

thrive, steatorrhoea, recurrent chest
infections, meconium ileus, rectal
prolapse and prolonged neonatal
jaundice. In older children, additional
suggestive symptoms include ‘asthma’-
like symptoms, clubbing and idiopathic
bronchiectasis, nasal polyps and
sinusitis, and heat exhaustion with
hyponatraemia. 

Suggestive symptoms in patients who
present in adulthood, who are more
likely to have atypical CF, include
azoospermia, bronchiectasis, chronic
sinusitis, acute or chronic pancreatitis,
allergic bronchopulmonary aspergillosis,
focal biliary cirrhosis, abnormal glucose
tolerance, portal hypertension and
cholestasis/gallstones.

PROGNOSIS
A number of factors affect prognosis in
CF patients. Survival is closely related to
lung function2-4 and great efforts are
therefore made to minimise loss of FEV
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Colonisation of the lower airways with
certain bacteria can confer a worse
prognosis, in particular, Pseudomonas
aeruginosa5 and Burkholderia cepacia.6

Consequently, attempts are made to
eradicate Pseudomonas when it is first
isolated (see below). More frequent
pulmonary exacerbations are associated
with an accelerated decline in FEV
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underpinning the importance of prompt
and effective management of infections. 

Other factors associated with a worse
prognosis are diabetes8 and poor
nutritional status.9 A better prognosis is
seen in patients who are pancreatic-
sufficient10 although this is the minority.

When CF was first described, the

outlook was poor; most babies died in
infancy. It was with the introduction of
antibiotics and pancreatic enzyme
replacement, treatments which remain
pillars of modern-day management,
that life expectancy began to improve.
In the past few decades, with continual
advances in management, the
prognosis for CF patients has improved
significantly (see figure 1, above). The
current median survival for CF patients
in the UK is 38.8 years11 and a patient
born today with CF can expect to live to
the age of 50 or beyond.12

DIAGNOSIS
When CF is suspected the diagnosis can
be confirmed by measuring the sweat
chloride concentration and by looking
for CFTR mutations. Late diagnosis of
CF leads to worse outcomes.13

A newborn screening programme 
was introduced in the UK in 2007.
Immunoreactive trypsinogen is
measured in blood taken from a heel
prick in all neonates, and is a marker of
pancreatic injury consistent with (but
not specific for) CF. Newborn screening
leads to improved nutritional outcomes
which may lead to improved pulmonary
function in later life.14, 15

CARE SETTING  
It has been shown that clinical outcomes
are better for CF patients managed in
dedicated paediatric and adult CF
centres.16 CF care in the UK is provided
by regional specialist centres, operating
to nationally approved standards.17

Care is provided by a dedicated
multidisciplinary team which includes

FIGURE 1
Improvement in
median survival 
of patients with
cystic fibrosis 
(1986 to 2008)




