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Cystic Fibrosis (CF) is a hereditary disease 
with autosomal recessive transmission: only 
subjects who have inherited two disease 
causing mutations – one from each parent - 
are affected.

The disease is caused by the alteration 
(mutation) of the CFTR (Cystic Fibrosis 
Transmembrane Conductance Regulator) 
gene which is located on the long arm of 
chromosome 7. More than 1500 mutations 
have been identified in the CFTR gene since 
its discovery in 1989. The CFTR gene codes 
for the CFTR protein. This is an ion channel 
involved in the regulation of chloride ion 
transport across the cell membrane.  It is 
mainly found in the cell membranes of the 
respiratory and digestive tract, the sweat 
glands and the reproductive tract. The 
dysfunction of the CFTR protein leads to the 
production of sweat with a high salt content 
and mucus secretions with an abnormal 
viscosity causing dysfunction of many organs 
such as the lungs, pancreas and liver. 

In the respiratory tract, thick mucus production 
results in persistent cough caused by 
chronic infection and inflammation leading to 
severe bronchial obstruction and finally lung 
destruction. 
In the pancreas, the sticky exocrine pancreatic 
secretions lead to obstruction and blocking 
of the ducts with secondary damage to the 
secretory gland tissue. Diminished secretion 
of pancreatic enzymes leads to fat and protein 
malabsorption causing bulky, greasy, smelling 
stools and failure to thrive. Fat malabsorption 
also causes deficiency of fat soluble vitamins 
(A, D, E and K). 

Most of the children with CF have a history of 
recurrent chest infections, steatorrhea (fatty 

stools) and failure to thrive. 
Newborn CF children can be affected by 
meconium ileus: intestinal obstruction with 
vomiting, abdominal distension and delay 
in passing the first meconium stools. The 
spectrum of presenting features is very wide 
and can vary with the age at time of clinical 
presentation. The diagnosis is usually made 
in early childhood but in some patients with 
late or milder symptoms it can occur later into 
adulthood. 

Although there is no neonatal CF screening 
program in Belgium yet, it is possible to 
identify CF infants in the first weeks of life by 
assessing their blood immunoreactive trypsin 
(IRT) combined with the most frequent CFTR 
mutations. 

The sweat test remains the gold standard 
for the diagnosis of CF. In the majority of CF 
patients with typical features, the sweat test is 
diagnostic. It will reveal an excessive quantity 
of chloride (salt) (> 60 mEq/L). In atypical 
forms, the sweat test chloride levels can fall 
into the intermediate range (30-60 mEq/L). 

It is advised to perform genotyping in all CF 
patients to identify their CF causing mutations. 
The most common mutation in Belgium is 
F508del.

Today there is no causal cure for CF, treatment 
is symptomatic and is essentially based on 
respiratory (e.g. physiotherapy, inhalation 
therapy, antibiotics), digestive and nutritional 
management (e.g. pancreatic enzymes and 
hypercaloric diet). Due to medical progress 
and intensification of the care for CF patients, 
the quality of life and the life expectancy have 
increased. Promising therapies aiming to 
correct the basic defect are being evaluated.

WhAt is cystic FiBrosis?
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Since 1999, 7 CF reference centres have 
been accredited by the National Institute for 
Sickness and Invalidity Insurance (INAMI 
- RIZIV) and receive financial support. An 
annual care and revalidation agreement (CF 
convention) for patients with CF is signed 
between each of the 7 CF reference centres 
and the RIZIV-INAMI. 

Each centre has specific expertise in CF care 
and ensures multidisciplinary follow-up of the 
patients in order to provide optimal medical, 
paramedical, psychological and social care 
to the patient and his relatives. Most of the 
CF patients in Belgium are followed by one of 
the 7 national CF reference centres and are 
registered in the national CF Registry.

The intent of CF Registries is to include, in 
a single database, the entire population of 
CF patients, within a defined geographical 
area. In 2007, 1057 Belgian CF patients were 
registered in the BMR-RBM.

The BMR-RBM was started in 1999 as a 
scientific project initiated by the CF-patient 
organisation (BVSM-ABLM1) and the 7 CF-
reference centres in Belgium, collecting 
the patient data over the year 1998. It was 
coordinated by the Vrije Universiteit Brussel 
(VUB). The main sponsor was the CF-
Patient organisation co-sponsored by the 
Fund Alfonse and Jean Forton of the King 
Baudouin Foundation. The VUB sponsored 
the overheads. 
After 5 years the scientific project came to 
an end and new sponsors were contacted. In 
2006, the RIZIV-INAMI became the principal 
sponsor and the Registry was transferred to 
the section of Epidemiology of the Scientific 
Institute of Public Health (IPH). 

1 BVSM-ABLM: Belgische Vereniging voor Strijd tegen Mucoviscidose 
– Association Belge de Lutte contre la Mucoviscidose. 

Since 2006, the IPH ensures the collection 
and the management of the data under the 
supervision of the board of the BMR-RBM.  
This board consists of physicians from all 
CF centres and scientific collaborators of the 
IPH. 
The Belgian CF Registry lies since 2006 
within the framework of the CF convention 
described above. Participation in collection of 
data for the CF Registry is one of the tasks of 
the CF reference centres.

The objectives of the Registry are:

1| to study epidemiological aspects of CF 
in Belgium

2| to provide an evaluation tool for the 
assessment of the management and 
quality of care for CF patients 

3| to provide a database for scientific 
research to CF researchers 

4| to participate in European or international 
projects or registries. 

CF patient Care in belgium

the belgian CystiC Fibrosis registry (bmr-rbm)
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Prior to the registration, the physicians 
provide each patient and his parents (or 
legal representatives) information about the 
objectives of the Registry. The CF patients 
are included in the Registry after an informed 
consent form is signed. They are identified by 
a code and have a unique ID number. Their 
names are never transferred to the Registry. 
The clinical data is collected by the treating 
physician from medical records and consists 
of more than 200 variables. 

They are divided into 2 sections:
1|  Background data: gender, ethnicity, 
genotype, diagnostic methods, age at 
diagnosis - this data is collected when the 
patient enters the Registry
2| Relevant clinical data is collected once 
a year. The information relates to the previous 
calendar year and includes for example 
height and weight, pulmonary function values, 
microbiology, complications, treatments and 
social data. 
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The data presented in this report relates to the population 
observed in 2007 and also shows cumulative data since the 
start of the Registry in 1998.

8 |  | 9



1| demogrAphic dAtA

Table 1 indicates that 1057 patients were 
followed by the physicians of the reference 
centres in 2007. The number of patients 
enrolled in the Registry has doubled since 
1998. The median age was 17.4 years with 
an age range from 0.0 to 62.0 years. The 
proportion of males was 51.4%. 

The percentage of adults has risen steadily 
since the start of the Registry and represented 
49.3% of the total number of patients in 2007. 
Seventeen patients received a lung transplant. 
The number of new diagnoses was 32 and 8 
deaths were reported in 2007.

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Number of 
patients 566 604 761 785 825 855 887 945 1026 1057

new 
diagnoses 37 26 35 28 31 32 35 47 52 32

age range 
(years) 0.0-55.6 0.2 - 56.2 0.1-57.3 0.0-58.6 0.3-58.9 0.0-55.0 0.1-55.9 0.3-56.8 0.2-60.9 0.0-62.0

Males % 50.4 52.5 51.8 52.9 52.8 54.3 53.9 52.1 51.4 51.4

adults > 18 
years (%) 39.2 36.4 38.4 35.3 39.6 40.5 42.7 44 48.4 49.3

Number of 
transplants 8 4 9 12 9 9 11 13 13 17

Deaths 
reported 5 12 9 9 10 14 8 3 7 8

Table 1| Demographic data since the start of the Registry.
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Figure 1| Age of the male and female CF patients on December 31, 2007.
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Figure 1 shows the age distribution of the CF patients as at December 31, 2007. 
The oldest patient was 62.0 years old and 77 (7.3%) patients were older than 40 years.
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2| diAgnosis

2.1| age at diagnosis
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The bars represent the number of patients diagnosed in each age group. The curve shows the cumulative percentage 
of patients diagnosed in these same age groups. 

The median age at diagnosis in Belgium was 7 months. At the age of 1 year, 59% of the patients 
were diagnosed and this without a national neonatal screening program in Belgium. A further 7% 
were diagnosed after the age of 18.

Figure 2| Age at diagnosis of CF.
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2.2| Diagnostic signs

In the BMR-RBM Registry, the diagnostic 
signs reported are not mutually exclusive. It 
is possible to report 1, 2 or more diagnostic 
signs for the same patient.

The most frequent clinical symptoms at 
diagnosis were: acute or recurrent respiratory 
problems (45%), failure to thrive (24%), 

chronic diarrhea, steatorrhea/malabsorption 
(22%) and meconium ileus (14%); 16% of 
the patients were diagnosed by neonatal 
screening test.

2.3| genotyping

Table 2| Genotype: mutation pairs (chromosomes).

Mutation pair n % cumulative %
F508del --- F508del 494 47.9 47.9
F508del --- Other or NI 393 38.1 86.0
Other or NI – Other or NI 144 14.0 100

Subtotal 1031
Missing 26

Total 1057

98% of the patients registered in 2007 have 
undergone a genetic analysis test. Almost 
half (47.9%) were homozygote for F508del 
and 86% of the patients had this mutation on 
one of their alleles (Table 2). 

The proportion of patients with another 
mutation or no mutation identified (NI) on both 
alleles was 14.0%.

NI = not identified

 | 13
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Table 3| Most frequent mutations (alleles).

Mutation n %
F508del 1381 67.0
G542X 57 2.8
N1303K 54 2.6
1717-1G->A 31 1.5
R117H 25 1.2
3272-26A->G 25 1.2
S1251N 22 1.1
Other 305 14.8
Not identified 162 7.8

Subtotal 2062
Missing 52

Total 2114

The most common genetic mutation F508del was identified in 67.0% of the alleles (Table 2), the 
G542X in 2.8% and the N1303K in 2.6%. All other mutations were present in less than 2% of the 
alleles.

14 | 



3| Anthropometry (height And Weight) 

In the sections concerning anthropometry, lung function and therapeutic management, data for 
patients who have received transplants has been excluded.
The 2007 data is a cross-sectional overview of the characteristics of the patients at different 
ages.

Figure 3a| Height in CF males.
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The Figures 3a & b show the scatter plots of 
height (in cm) of 574 CF children (302 males 
and 272 females) aged between 0 and 20 
years measured at the last outpatient clinic 
in 2007. The 3rd, 50th and 97th percentiles of 
the normal population are based on the CDC 
growth references (1). The heights of the 
320 adults (161 males and 159 females) are 
represented by the blue scatters plots.  

For most male and female children, their height 
was between the 3rd and 97th percentile with 
a greater proportion below the 50th percentile. 
The height was below the 3rd percentile in 
12.6% of the males and 9.2% of the females. 
The median height for the CF patients (dotted 
red line) was below the median height for the 
reference population. 

SuMMaRY OF RepORT 2007

Figure 3b| Height in CF females.
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Figures 4a| Weight in CF males.
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The Figures 4a & b show the scatter plots of 
weight (in kg) of 583 CF children (311 males 
and 272 females). As was with height, the 
weight of most of the patients was between 
the 3rd and 97th percentile with a higher 
proportion below the 50th percentile. 

The weight was below the 3rd percentile in 
12.5% of the males and 14.3% of the females. 
The median weight for the CF patients (dotted 
red line) was below the median weight for the 
reference population.

18 | 

Figure 4b| Weight in CF females.



Figure 5| BMI in adult CF males and females. 

Figure 5 shows that the BMI of adult CF 
patients increases with age. This can be 
explained by an overrepresentation of milder 
cases in older age groups. 
The BMI was in the normal ranges (18.5-25 kg/

m²) in 68.8% of the adult CF males and 71.4% 
of the females. The proportion of underweight 
adult males was 21.0% and females 18.9%. 
2.4% of the males and 1.4% of the females 
were overweight.
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4| lung Function

In 2007, a lung function was available at the last outpatient clinic of the year for 96% of the 
patients aged 6 and above. 
Lung function measurements are not reliable for children below the age of 6 years.

Figure 6| Percentage predicted FEV1 severity classes measured during the last outpatient visit 
of the year.

The forced expiratory volume in 1 second 
(FEV1) is the amount of air that a person is able 
to expire forcefully in one second, following 
full inspiration. The percent predicted FEV1 
(FEV1%) is a clinical parameter to monitor 
lung function impairment and is expressed 
as a percentage of the predicted value for a 
reference population with same age, gender 
and height [using Wang-Hankinson equations 
(2, 3)]. 
The FEV1% predicted values are divided 
in four classes for the CF population 
corresponding to different degrees of lung 
function impairment: normal (≥ 90%), mild 

(70-89%), moderate (40-69%) and severe (< 
40%). 
Figure 6 shows the results of the lung function 
of the last outpatient visit of the year. A 
majority of children below 12 years (92.2%) 
had a normal lung function or a mild lung 
function impairment (≥ 70%) whereas in the 
adult population above 30 years this was only 
34%, showing that lung function declines with 
age. Less than 2% of the children below 12 
years had severe lung function impairment 
while this was the case in 21.4 % of the adults 
above 30 years.
 

SuMMaRY OF RepORT 2007
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5| microBiology

Figure 7| Annual prevalence of isolation of Pseudomonas aeruginosa, MSSA, MRSA and 
Burkholderia cepacia complex related to age.
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In 2007, 96% of the patients had at least one 
culture during the year. Annual prevalence 
of typical CF-pathogens found in the sputum 
cultures done during the whole year is 
illustrated in figure 7. This does not reflect 
chronic infection.

In our population in 2007, Pseudomonas 
aeruginosa was found in 20% of the patients 
(with at least one culture) in the first decade 
of life. This percentage rose in the second 
decade and reached the highest percentage 
(70%) in the age ranges 25-34 years.

In 2007 Methicillin Sensible Staphylococcus 
aureus (MSSA) was present in 40% of the 

patients (with at least one culture) below 
the age of one year and this percentage 
increased progressively over the consecutive 
age groups reaching the highest percentage 
in the age range 11-17 years. 

The prevalence of Methicillin Resistant 
Staphylococcus aureus (MRSA) was low 
with slightly elevated levels in the older age 
groups.

Burkholderia cepacia complex was not 
frequently found (less than 3%).
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6| treAtments

Table 4| Main therapies (other than IV antibiotics).

Treatment % of patients receiving 
the treatment

Respiratory therapies

Regular chest physiotherapy 87.3

Inhalation therapy
 RhDNase
 Hypertonic saline
 Mucolytics (others)
 Bronchodilators
 Corticosteroids
 Antibiotics

52.6
23.8
63.0
67.9
56.0
53.8

Oral antiinflammatories
 Azithromycin
 Systemic corticosteroids
 NSAID

35.3
6.8
7.3

Digestive and nutritional therapies

Pancreatic enzymes 86.0

Fat soluble vitamines (ADEK) 86.0

Ursodeoxycholic acid 27.7

Other treatments

Insulin 9.7

SuMMaRY OF RepORT 2007
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6.1| Respiratory therapies

Chest physiotherapy is essential and is an 
important part of the management of cystic 
fibrosis. The frequency of physiotherapy 
sessions depends on the age and the clinical 
status of the patient. In our Registry, 87.3% 
of the patients were reported to follow regular 
chest physiotherapy.

91% of the CF patients took on a daily 
basis at least one mucolytic (RhDNase, 

hypertonic saline or other mucolytics). Inhaled 
bronchodilators were the most frequent 
additional drugs (67.9%). 

Among the antiinflammatory drugs, 
Azithromycin was given to more than 1/3 
of the patients (35.3%) while systemic 
corticosteroids and NSAID were given to only 
a small proportion of the patients. 

6.2| Digestive and nutritional therapies

Most CF patients are pancreatic insufficient 
and 86% of the Belgian CF patients received 
pancreatic enzyme replacement therapy. 
A supplement of fat-soluble vitamins A, D, 
E and K was taken by 86% of the patients. 

Ursodeoxycholic acid is a hydrophilic bile acid 
normally present in human bile. It was given in 
27.7% of the patients. This therapy is usually 
started when clinical, biochemical or imaging 
findings point towards liver disease.

6.3| Other therapies

Insulin therapy was taken by 9.7% of the 
patients, 2.7% of the children and 18.3% of 
the adults.
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6.4| IV antibiotics

Table 5| Proportion of patients by age groups who received at least one IV antibiotic treatment 
episode at home and/or in hospital during the year 2007.

Patients with Ab IV
Age group All patients n %
0 - 1 40 10 25.0
2 - 5 120 35 29.2
6 - 10 167 40 24.0
11 - 17 199 62 31.2
18 - 24 187 86 46.0
25 - 34 155 83 53.5
35 - 44 58 29 50.0
≥ 45 23 7 30.4
Children (0 - 11) 361 96 26.6
Children (12 - 17) 165 51 30.9

Children 526 147 27.9
Adults (18 - 29) 278 137 49.3
Adults ( ≥ 30) 145 68 46.9

adults 423 205 48.5
Overall 949 352 37.1

24 | 

Data missing for 4 patients

More than a quarter (27.9%) of the children 
received at least one treatment with IV 
antibiotics during the year 2007. 

Among the adults, the proportion was higher 
and reached 48.5%.



There is a large intersubject variability in 
the duration of the IV treatments with some 
patients being treated for only a few days and 
others receiving them for prolonged periods. 

The children had a median of 14 -15 days of 
IV antibiotics while adults above 30 years had 
a median of 20.5 days. The highest number of 
days on IV antibiotics was in the age group of 
18-29 years with a median of 30 days.
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Figure 8| Median number of days IV antibiotics at home and/or in hospital per age group of pa-
tients receiving at least one IV treatment episode per year.
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7| conclusions

SuMMaRY OF RepORT 2007

Ten years after the start of the Registry, we 
present the first public report of the Belgian 
CF Registry (BMR-RBM). Continuous efforts 
have been made throughout these years by 
everyone  involved in the Registry (physicians, 
nurses and staff of CF reference centres, 
database managers, scientific collaborators) 
to improve the data quality. 

The number of patients enrolled in the Registry 
has increased steadily since 1998 and has 
doubled since the beginning of the Registry. 
CF is no longer only a disease of childhood, 
the number of patients aged more than 18 
years approaches 50%.

A national scientific report dedicated to the CF 
centres is published every year. Since 2006, 

centre reports are provided to the centres 
making it possible to compare their own data 
to the national report in order to improve the 
quality of care to CF patients in their centre.

Physicians from the centres and researchers 
have the possibility to submit research 
questions to the BMR-RBM. Several ad hoc 
research questions have been submitted and 
are now being analysed.

We would like to thank the patients and their 
families who agreed to contribute to this 
Registry.

This report will be updated on a regular 
basis. 
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