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Please contact your local Ampath pathologist for more information.

Cystic fibrosis (CF) is the most common life-limiting autosomal recessive disease in South Africa. CF 
is increasingly being recognised in all of South Africa’s diverse population groups. Major advances in 
CF treatment over the years have increased the median survival age to more than 36 years of age. 
However, a timely and accurate diagnosis needs to be made to ensure an optimal outcome.

An update on the laboratory diagnosis of  
cystic fibrosis

CF is caused by over 1 800 different mutations in a 
single large gene on chromosome 7 that encodes the 
cystic fibrosis transmembrane conductance regulator 
(CFTR) protein. CFTR functions as a cAMP-regulated 
chloride channel, which, in turn, may regulate the 
activity of other chloride and sodium channels at 
the cell surface. Abnormal transport of chloride and/
or other CFTR-affected ions, such as sodium and 
bicarbonate, leads to thick, viscous secretions in the 
lungs, pancreas, liver, intestine and reproductive 
tract, and to increased salt content in sweat gland 
secretions.

In countries with newborn screening programmes in 
place, patients are identified earlier. Unfortunately, 
in South Africa, we do not have broad-based 
population newborn screening programmes, thus 
patients are still only diagnosed symptomatically.  
CF newborn screening is available in South Africa as 
measurement of blood immunoreactive trypsinogen 
(IRT) and/or the identification of CFTR mutations.

Infants and children present mostly with meconium 
ileus, respiratory symptoms and failure to thrive, 
whereas adults present mostly due to respiratory 
symptoms, sinusitis, gastro-intestinal symptoms, 
recurrent pancreatitis and infertility.

Diagnostic criteria 
According to the Cystic Fibrosis Foundation 
consensus report:
• one or more typical phenotypic features of CF; or
• a history of CF in siblings; or 
• a positive CF newborn screening test; 
 plus
• an increased sweat chloride concentration on  

two or more occasions; or

• the presence of two disease causing mutations in 
CFTR gene; or

• abnormal ion transport across the nasal 
epithelium.

Laboratory testing available
Evidence of CFTR dysfunction can be provided by:
• Sweat testing

- Chloride measurement
- Conductivity measurement

• Genetic testing
• Immunoreactive trypsinogen (IRT)
• Faecal elastase to demonstrate pancreatic 

insufficiency   

Sweat testing
Figure 1 illustrates the approach to diagnose CF 
according to the South African Cystic Fibrosis 
Association. Sweat chloride is the only sweat analyte 
on which a diagnosis of CF should be based. 
Ampath has recently acquired a chloridometer 
(Chlorochek®), which is able to measure sweat 
chloride at the lower end of the reference range 
(10 mmol/l) on low-volume specimens without 
the need to dilute, as required by international 
guidelines. A minimum sweat volume of 15 μl 
should be collected in a Macroduct® coil. Sweat 
conductivity may only be used for screening and not 
for the diagnosis of CF. Conductivity results can be 
obtained either directly by the Nanoduct® analyser 
(no sweat specimen collected) or by analysing a 
sweat specimen collected in a Macroduct® coil on 
the Sweat Chek™ analyser. A conductivity result 
>49 mmol/l should be confirmed by sweat chloride 
testing: a Nanoduct® result should be followed by a 
sweat collection in a Macroduct® coil, while a Sweat 
Chek™ result can simply be followed by analysis on 
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the Chlorochek® analyser. Sweat conductivity may 
be up to 15 mmol/l higher than sweat chloride, due 
to the presence of unmeasured anions (e.g. lactate 
and bicarbonate). Nanoduct® conductivity results are 
limited by a high rate of false negative results.

Interpretation: sweat chloride measurement
Infants 0–6 months:
• ≤ 29 mmol/l: Normal  (CF very unlikely)
• 30-59 mmol/l : Intermediate (possible CF)
• ≥ 60 mmol/l: Abnormal (diagnosis of CF) 

Individuals over the age of 6 months:
• ≤ 39 mmol/l: Normal (CF very unlikely)
• 40-59 mmol/l : Intermediate (possible CF)
• ≥ 60 mmol/l: Abnormal (diagnosis of CF)

Genetic testing
Genetic testing for CF is offered at Ampath 
Laboratories, Genetics Department. Genetic testing 
for CF is conducted by examining the CFTR gene 
situated on chromosome 7q. International guidelines 
recommend genetic testing by initially screening 
for the most common mutations as found in the 
particular population group. Ampath offers a panel 
of testing for the 50 most common mutations found 
in the Caucasian population. These include the 
deltaF508 mutation (the most common mutation 
found worldwide), G542X, W1282X, the most common 
mutations in the Ashkenazi Jewish population and 
3272-26A>G, 394delTT, in the Afrikaner-descended 
population groups. Since the genetic status of all 
affected children and adults with CF has not yet 
been completed in South Africa, not all common 
mutations in all population groups are known. 
Therefore, Ampath also offers sequencing of the 
entire CFTR gene to detect any and all point 
mutations, plus a multiplex ligation-dependent probe 
amplification (MLPA) process to detect the presence 
or absence of large deletions and duplications within 
the gene.  This is particularly useful when there is a 
strong clinical suspicion of CF and only one or no 
mutations are detected in the initial 50-mutation 
genetic testing kit. 

Identification of the two mutations in the CFTR gene in 
an affected individual is becoming more important, 
as there is a plethora of new pharmacotherapeutic 
agents that are being developed specifically to 
target and correct a particular genetic mutation. 
Genetic counselling is always recommended when 
any genetic testing is being conducted to educate 
and provide psychosocial support to the patient and 
family. Cascade testing for carrier status of other at-
risk family members is available and recommended, 
especially in light of future reproductive options.

Immunoreactive trypsinogen (IRT)
IRT is a precursor to trypsin. In infants with CF and 
pancreatic dysfunction, release of pancreatic 

enzymes is impaired, and IRT is not readily removed 
from the bloodstream for conversion to its active 
form. Most infants with CF have increased IRT. IRT 
levels fall rapidly during infancy. After eight weeks a 
negative result is not informative.

Infants with highly elevated IRT may be considered 
screen positive. Moderately elevated IRT results are 
followed with second-tier tests for either IRT or CFTR 
mutation panels. If screen positive, follow up with 
sweat test.

IRT newborn screening can be done by heel prick 
blood collection on a Guthrie blood card (dried 
blood spot). Turnaround time: 3–5 days.    

In a nutshell
• Cystic fibrosis is an important common genetic 

disorder in the South African population, and 
could present as various clinical scenarios. 

• It is important to establish the diagnosis as soon as 
possible, when any clinical suspicion arises.

• Sweat conductivity (Nanoduct® and Macroduct® 
collection analysed on Sweat Chek™) is only 
a screening test and should be confirmed by 
measuring sweat chloride (Macroduct® collection 
analysed on Chlorochek®).

• Further confirmatory tests include sequencing of 
the CFTR gene and faecal elastase.
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Figure 1: Approach to testing for cystic fibrosis where sweat testing is available


