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PREFACE
It is with great pride and a collective sense of achievement that we present the SA Cystic 

Fibrosis Registry report for 2019-2020. The collection of data for this period coincided with 

a time in which healthcare provision and services for people with CF were severely disrupted 

by the COVID-19 pandemic. It was a challenging task for all those involved in updating the 

registry, particularly our data administrators who collect and process the data.

The SA registry has now captured information of 525 people with CF as compared to 449 

reported at the end of 2018. This means that there has been significant progress in capturing 

the data of people with CF in SA, thanks to all those involved in the process. The information 

in our registry is a key factor in improving CF treatment in SA, and will facilitate access to 

new treatments for all our patients.

From an international perspective, we are now in a position to benchmark our treatment 

methods and results against leading countries in the field of CF treatment. The registry has 

already proved useful in identifying areas of care that need improvement, trends in emerging 

infections and potential for clinical trials.

This report is aimed at a wide audience including doctors, CF families and other stakeholders 

such as medical aids and the Department of Health. The statistics gleaned from the registry 

will continue to provide information that is essential when engaging with all relevant parties 

in pursuit of access to promising new medicines such as CFTR modulators.

SACFA offers a special word of thanks to the registry steering committee, Marlize Frauendorf 

and Janine Verstraete, for their continued support in maintaining our CF Registry. SACFA is 

committed to ensuring the sustainability of this project and appeals for the support of the  

CF community going forward. 

DR MARCO ZAMPOLI     

National Co-ordinator SA CF Registry   

Chair: Medical and Scientific  

Advisory Committee SA  

ALAN DUNN 

Chair: SA Cystic Fibrosis Association
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LIST OF PARTICIPATING  
CF CARE SITES & STEERING 
COMMITTEE MEMBERS 
IN SOUTH AFRICA

PROVINCE CENTRE CONTACT

Eastern Cape Netcare Greenacres Hospital 

Life St George’s Hospital 

PE Provincial Hospital

Dr Paul Gebers

Free State Universitas Hospital Dr Pieter de Waal 

Dr Shaun Maasdorp

Gauteng Charlotte Maxeke Hospital Paeds: Prof Debbie White 

Adults: Dr Cathy Baird

Steve Biko Academic Hospital Dr Tumi Pitso 

Prof Robin Green

Netcare Milpark Hospital Dr Cathy Baird

Netcare Linksfield Hospital Dr Carla Els

Mediclinic Sandton Dr Dave Richard

KwaZulu-Natal Inkosi Albert Luthuli  

Central Hospital 

Prof Refiloe Masekela 

Dr Reratilwe Mphahlele

Busamed Hillcrest  

Private Hospital

Dr Graham Lawrence

Netcare St Augustines Dr Jonathan Egner

Western Cape Red Cross War Memorial 

Children’s Hospital

Prof Marco Zampoli

The Chest and Allergy  

Centre; Christian Barnard 

Memorial Hospital

Dr Fiona Kritzinger 

Dr Tarryn Gray 

Tygerberg Hospital Dr Julie Morrison 

Prof Pierre Goussard

Groote Schuur Hospital Prof Greg Calligaro

UCT Private Academic Hospital Prof Paul Wilcox

Mediclinic Panorama Dr Tony Biebuyck
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INTRODUCTION
 THE SOUTH AFRICAN CYSTIC FIBROSIS REGISTRY 

The South African Cystic Fibrosis Association (SACFA) in collaboration with health 

professionals across South Africa established the South African Cystic Fibrosis Registry 

(SACFR) in 2018. Medical information obtained through routine medical care is collected 

and updated on an annual basis. The SACFR has been approved for each participating 

centre by research ethics committees affiliated to universities throughout SA.

Data is stored in a secure central database. Data is available for scientific purposes on 

application. All requests are reviewed by the SACFR Steering Committee. 

All the data analyses presented in this report have been recalculated to include data that 

may have been updated or missed in previous years. This ensure that data is compared 

accurately between different years within this report. However, discrepancies might occur 

when comparing historical reports with the current one.

At the end of December 2020 there were 525 registered patients who were seen in 2019 

and 2020 across 17 CF Centres in 5 provinces (this excludes 15 patients whose diagnosis was 

unconfirmed or reversed with genetic sequencing). This report summarises the diagnostic 

information and annual review of these patients. The annual review includes record of lung 

function, nutrition, microbiology, complications, therapies, transplantations and mortality. 

Due to the retrospective nature of data collection missing/unknown data has been specified.
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GLOSSARY & ABBREVIATIONS 
 EXPLANATION OF TERMS 

ABPA:  

Allergic Bronchopulmonary Aspergillosis, an allergic 

reaction to Aspergillus fumigatus

BMI:  

Body Mass Index calculated by weight (kg)/[height 

(m)]2. This is used as an indicator of nutritional status 

or to categorise one as underweight or overweight. 

Bronchodilator:  

Medication that relaxes the muscles in the 

airways, in the registry this refers to inhaled 

forms of bronchodilators. 

CFRD:  

CF related diabetes

CFTR:  

CF transmembrane conductance regulator. This 

protein which is situated at the cell surface controls 

the transport of salt and water across the cell. The 

gene that causes CF gives instructions to the CFTR 

protein. Everyone has two copies of the gene for 

CFTR and in people with CF both CFTR genes are 

affected by a CF-causing mutation. 

FEV
1
:  

Forced expiratory volume in one second, measured 

during a Lung Function Test or Spirometry

FEV
1
%:  

FEV
1
 value expressed as a percentage of the average 

for healthy peers of the same age, height and sex. 

Haemoptysis:  

Coughing up blood. The complication recorded in 

the registry is for a major bleed of more than 250ml 

as many people with CF will often have bleeding in 

small amounts.

Homozygous:  

CF is caused by mutations of the CFTR gene. The 

gene has two allele, one which is inherited from the 

mother and one from the father. Both alleles need to 

have a mutation to cause CF. If both mutations on 

the CFTR gene are the same, the person is said to by 

homozygous for the mutation. 

Heterozygous:  

CF is caused by mutations of the CFTR gene. The 

gene has two allele, one which is inherited from 

the mother and one from the father. Both alleles 

need to have a mutation to cause CF. If the CF 

gene has two different mutations the person is 

said to by heterozygous. 

Max:  

Maximum. This refers to the highest value. 

Mean:  

This is the average value and is calculated by adding 

up all the values and then dividing it by the number 

of values that there are.

Meconium Ileus:  

This is an obstruction in a baby’s small intestine 

with thick and sticky faeces. In some cases, this 

obstruction needs to be surgically removed.   

Median:  

This is the middle number where 50% of the 

measurements are above this number and 50% of 

the measurements are below this number. 

Min:  

Minimum. This refers to the lowest value. 

N:  

The number of patients in a group for whom the 

information is not missing. 
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NaCl:  

Sodium chloride, which in the registry refers to 

inhaled hypertonic saline which is used to loosen 

thick and sticky secretions in the lungs. 

Pancreatic Insufficiency:  

When the pancreas does not produce enough 

enzyme that the body uses to digest food in the 

small intestine. This will lead to malnutrition if it 

is not treated with synthetic pancreatic enzyme 

replacement therapy. 

25th Pctl:  

25th Percentile which can also be called the first 

quartile. This value separates the measurements so 

that 25% of them are below that number and 75% 

are above it. 

75th Pctl:  

75th Percentile which can also be called the third 

quartile. This value separates the measurements 

so that 75% are below that number and 25% are 

above it. 

Pneumothorax:  

A pneumothorax is a collapsed lung and in people 

with CF this is usually caused by severe lung damage. 

rhDNase:  

Recombinant human DNase (marketed as 

Pulmozyme) which is an inhaled solution to assist 

with loosening of thick and sticky secretions in 

the lungs. 

Z-score:  

This is a standardised score and allows us to compare 

the results from a test to a normal population of 

the same age and sex. The mean of the normal 

population is 0 and a standard deviation of 1 

indicates how far the value is from the normal or 

reference population. Negative scores indicate that 

the value is below that of the mean for the reference 

population. Positive values mean that the value is 

above the mean for the reference population. 
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SUMMARY OF DATA REPORT

OUTCOME FEMALES MALES TOTAL

Patients registered in  

the SACFR

N 

%

273 

52.0%

252 

48.0%

525

Age (years) at follow-up  

(on 31/12/2020)

Median (IQR) 16.8 (9.1,28.5) 16.1 (9.0,26.3) 16.7 (9.0,27.6)

Patients ≥18 years  

(on 31/12/2020)

N 

%

124 

45.2%

112 

44.4%

236 

45.0%

Age at diagnosis Mean (SD) (years) 

Median (IQR) (months)

3.7 (6.5) 

9.0 (3.0,42.4)

3.7 (7.7) 

7.2 (2.7,40.4)

3.69 (7.09) 

7.85 (2.8,40.4)

Patients with at least one 

F508del allele recorded

N 

%

223 

81.8%

194 

77.0%

417 

79.4%

Patients living with a lung 

transplant in 2020

N 

%

8 

2.9%

5 

2.0%

13 

2.5%

Patients living with a liver 

transplant in 2020

N 

%

0 2 

0.8%

2 

0.4%

Patients deceased in 2019 N 

%

3 

1.1%

2 

0.8%

5 

1.0%

Age at death 2019 (years) Mean (SD) 

Median (IQR)

25.0 (4.7) 

25.8 (19.9,29.3)

25.9 (36.1) 

25.9 (0.4,51.5)

25.4 (18.4) 

25.8 (19.9,29.3)

Patients deceased in 2020 N 

%

2 

0.7%

3 

1.2%

5 

1.0%

Age at death 2020 (years) Mean (SD) 

Median (IQR)

27.6 (4.7) 

27.6 (24.2,31.0)

27.4 (3.58) 

25.3 (25.3,31.5)

27.5 (3.5) 

25.3 (25.3,31.0)

Patients receiving exclusive 

Public Health Care*

N 

%

99 

36.3%

115 

45.6%

214 

40.8%

Patients receiving any 

Private Health Care*

N 

%

174 

63.7%

137 

54.4%

311 

59.2%

There was 1 new lung transplant in 2020, but no change in liver transplants between 2019 and 2020.
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  2018 2019 2020

Number 
of visits

Any 
Private 

N=288 

n (%)

 
Public 

N=187 

n (%)

 
TOTAL 

N=485 

n (%)

Any 
Private 

N=309 

n (%)

 
Public 

N=206 

n (%)

 
TOTAL 

N=514 

n (%)

Any 
Private 

N=313 

n (%)

 
Public 

N=212 

n (%)

 
TOTAL 

N=525 

n (%)

0* 18  

(6.3%)

9  

(4.8%)

27 

(5.7%)

5  

(1.6%)

10 

(4.9%)

15 

(2.9%)

24  

(7.7%)

14  

(4.5%)

42 

(8.0%)

1 25  

(8.7%)

7  

(3.7%)

32 

(6.7%)

28  

(9.1%)

14 

(6.8%)

42 

(8.2%)

43 

(13.7%)

26 

(12.3%)

69 

(13.1%)

2 21  

(7.3%)

12 

(6.4%)

33 

(6.9%)

34  

(11.0%)

17 

(8.3%)

51 

(9.9%)

41  

(13.1%)

34 

(16.0%)

75 

(14.3%)

3 28  

(9.7%)

19 

(10.2%)

47 

(9.9%)

50 

(16.2%)

29 

(14.1%)

79 

(15.4%)

46 

(14.7%)

35 

(16.5%)

81 

(15.4%)

4 24  

(8.3%)

27 

(14.4%)

51 

(10.7%)

33 

(10.7%)

27 

(13.1%)

60 

(11.7%)

43 

(13.7%)

27 

(12.7%)

70 

(13.3%)

5 or 

more

123  

(42.7%) 

72 

(38.5%) 

195 

(41.1%)

149 

(48.2%)

100 

(48.5%)

249 

(48.4%)

102 

(32.6%)

63 

(29.7%)

165 

(31.4%)

Missing/

unknown

49  

(17.0%)

41 

(21.9%)

90 

(18.9%)

10  

(3.2%)

9  

(4.4%)

18 

(3.5%)

14  

(4.5%)

9  

(4.2%)

23 

(4.4%)

 

The 2018 registry report included 449 people living with CF. Through the efforts of the 

team an additional 26 people have been identified and data for 2018 have been captured. 

Data from 514 and 525 people were analysed for 2019 and 2020 respectively. 

The number of contacts was a new variable added in 2019. For this reason the number of 

missing/unknown is high for the year 2018. 

*Known to be alive but not seen in the year of follow-up
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Figure 1.1. 
Map of provinces  
that contributed to  
the SACFR in 2019-2020

238

19

32

229

7

1    DEMOGRAPHICS

Table 1.1. Number of patients in years 2019-2020, by province

 

PROVINCE CHILDREN  
(<18 Years) 
n (%)

ADULTS  
( >18 Years) 
n (%)

TOTAL 
 
n (%)

Eastern Cape 14 (4.8%) 5 (2.1%) 19 (3.6%)

Free State 5 (1.7%) 2 (0.8%) 7 (1.3%)

Gauteng 105 (36.3%) 124 (52.5%) 229 (43.6%)

KwaZulu-Natal 17 (5.9%) 15 (6.4%) 32 (6.1%)

Western Cape 148 (51.2%) 90 (38.1%) 240 (45.3%)

 

Western Cape has the highest number of patients recorded at their CF Centres followed by Gauteng Province.
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Figure 1.2. Proportion of children (<18 years) and adults (≥18 years) according to province 

Each blue vertical bar represents the number of patients of that age alive in 2020. The cumulative 

percentage (orange line) describes how many patients (as a percentage) are below a certain age 

(e.g 50% of patients are younger than 17 years of age)

This graph shows the percentage of patients in each province who are children (blue) or adults (orange).

Figure 1.3. Age of people with CF on 31/12/2020
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Table 1.2. Age (in years) at follow-up on the 31/12/2020

 

PROVINCE N MEAN  
(average 
age)

MIN  
(age of 
youngest 
patient)

25th  
PCTL  
(25% of the 
patients are 
younger 
than this 
age)

MEDIAN  
(half the 
patients are 
younger 
than this 
age)

75th  
PCTL  
(75% of the 
patients are 
younger 
than this 
age)

MAX  
(age of 
oldest 
patient)

Eastern Cape 19 14.4 2.5 7.8 14.2 14.7 42.6

Free State 7 13.1 2.8 7.5 9.0 9.0 27.1

Gauteng 224 21.1 0.5 9.9 20.2 28.6 55.6

KwaZulu-Natal 32 20.3 2.0 11.8 17.6 19.9 48.8

Western Cape 233 16.8 0.2 8.4 14.3 20.8 53.8

TOTAL 515 18.8 0.2 9.0 16.6 25.3 55.6

 Figure 1.4. Age (in years) for those alive at follow up on the 31/12/2020: box plot by province 

The box plot in Figure 1.4 gives an illustration of the age details in Table 1.2 above. 

For each province the middle line is the median, the box is the 25th and 75th 

percentile and the whiskers (vertical lines) are the minimum and maximum.
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Gauteng
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The following figure explains how to read a box plot

A dot shows that the patient lies outside the age of the rest of 

the patients.

Maximum value represents the oldest patient of 53.8 years.

The 25th and 75th percentiles show that half of the patients are 

between 8.4 and 20.8 years.

The Mean shows that the average age of all the patients is 18 years.

Minimum value representing the youngest patient of 0.02 years.

60

50

40

30

20

10

0

Figure 1.5. Median age of patients, in years, 2018 to 2020
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Figure 1.6. Sex distribution, by province and overall
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Figure 1.6 shows the sex distribution of patients across the provinces. 

In total there are slightly more female (52%) than male patients.  

Figure 1.7. Percentage of adults, by sex, 2018 to 2020
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Table 1.3. Self-Identified ethnicity of patients by province and total in year 2019-2020, by province 

ETHNICITY EASTERN 
CAPE  
N=19 
n (%)

FREE 
STATE  
N=7 
n (%)

GAUTENG  
 
N=229 
n (%)

KWAZULU- 
NATAL  
N=32 
n (%)

WESTERN 
CAPE  
N=238 
n (%)

TOTAL 

 
N=525 
n (%)

Black African 1 (5.3%) 2 (28.6%) 21 (9.2%) 2 (6.3%) 27 (11.3%) 53 (10.1%)

Caucasian 14 (73.7%) 5 (71.4%) 195 (85.2%) 26 (81.3%) 124 (52.1%) 364 (69.3%)

Indian 0 0 3 (1.3%) 0 3 (1.3%) 6 (1.1%)

Mixed Race 4 (21.1%) 0 10 (4.4%) 4 (12.5%) 84 (35.3%) 102(19.4%)

Figure 1.8. Self-identified ethnicity of patients in year 2020 by province and total

The majority of patients across all four provinces is Caucasian.

This graph shows the percentage of patients in each province according to their self-

identified ethnicity: Black African (light orange), Caucasian (blue), Indian (yellow) and 

Mixed race (dark orange).
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Table 1.4. Education and Socio-Economic status of patients in year 2019-2020, by province and total  

SOCIO-
ECONOMIC 
FACTORS

EASTERN 
CAPE  
N=19 
n (%)

FREE 
STATE  
N=7 
n (%)

GAUTENG  
 
N=229 
n (%)

KWAZULU- 
NATAL  
N=32 
n (%)

WESTERN 
CAPE  
N=238 
n (%)

TOTAL 
 
N=525 
n (%)

Active smoking 

or household 

tobacco smoke 

exposure

1 (5.3%) 0 29 (12.9%) 0 45 (19.3%) 77 (15.0%)

Informal housing 

without running 

water/toilet

0 1 (14.3%) 0 0 6 (2.6%) 7 (1.4%)

Informal housing 

without electricity

0 0 2 (0.9%) 0 3 (1.3%) 5 (1.0%)

Receives care 

dependency or 

disability grant

1 (5.3%) 1 (5.3%) 23 (10.3%) 4 (12.5%) 62 (26.6%) 91 (17.7%)

Relies on  

public transport

0 1 (14.3%) 6 (2.7%) 2 (6.3%) 59 (25.3%) 68 (13.2%)

None of above 17 (89.5%) 1 (14.3%) 195 (85.2%) 24 (75.0%) 110 (47.2%) 347 (66.1%)

Multiple options could be selected for each patient. There were further a number 

of patients for which this information was unknown
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Table 1.5. Education and Employment status of adult patients (≥18 years) in year 2020, by province and total 

 

EASTERN 
CAPE  
N=5 
n (%) 

FREE 
STATE  
N=2  
n (%) 

GAUTENG  
 
N=124  
n (%) 

KWAZULU- 
NATAL  
N=152  
n (%) 

WESTERN 
CAPE  
N=90  
n (%) 

TOTAL 

 
N=236  
n (%) 

EDUCATION
Completed  

High School 

2 (40.0%) 1 (50.0%) 22 (17.7%) 2 (13.3%) 27 (30.0%) 54 (22.9%)

Incomplete  

High School 

0 0 5 (4.0%) 0 4 (4.4%) 9 (3.8%)

Tertiary 

education/ 

Qualification

2 (40.0%) 1 (50.0%) 26 (21.0%) 0 36 (40.0%) 65 (27.5%)

Education 

Unknown

1 (20.0%) 0 71 (57.3%) 13 (86.7%) 23 (25.6%) 108 (45.8%)

EMPLOYMENT
Employed  

full-time

0 0 50 (40.3%) 1 (6.7%) 39 (43.3%) 90 (38.1%)

Employed  

part-time

1 (20.0%) 0 7 (5.6%) 0 6 (6.7%) 14 (5.9%)

Student 2 (40.0%) 1 (50.0%) 14 (11.3%) 3 (20.0%) 18 (20.0%) 38 (16.1%)

Disabled 0 0 6 (4.8%) 1 (6.7%) 1 (1.1%) 8 (3.4%)

Unemployed 0 1 (50.0%) 11 (8.9%) 0 11 (12.2%) 23 (9.7%)

Unknown 2 (40.0%) 0 36 (29.0%) 10 (66.7%) 15 (16.7%) 63 (26.7%)

Table 1.6. Education status of children (<18 years) in year 2020, by province and total 

 

EDUCATION EASTERN 
CAPE  
N=14 
n (%)

FREE 
STATE  
N=5 
n (%)

GAUTENG  
 
N=105 
n (%)

KWAZULU- 
NATAL  
N=17 
n (%)

WESTERN 
CAPE  
N=148 
n (%)

TOTAL 

 
N=289 
n (%)

Preschool age 4 (28.6%) 1 (20.0%) 29 (27.6%) 2 (11.8%) 46 (31.1%) 82 (28.4%)

Currently 

enrolled at 

school (minor)

10 (71.4%) 4 (80.0%) 71 (67.6%) 15 (88.2%) 100 (67.6%) 200 (69.2%)

Not attending 

school (minor)

0 0 5 (4.8%) 0 2 (1.4%) 7 (2.4%)

Education 

unknown

0 0 71 (57.3%) 13 (86.7%) 23 (25.6%) 108 (45.8%)



2   DIAGNOSIS
People with a confirmed diagnosis of CF were captured in the SACFR  

if they met the following modified SA CF diagnostic criteria: 

1 Two sweat chloride tests >60 mmol/L or sweat conductivity >90 mmol/L  

 and clinical features compatible with typical CF; or 

2   DNA analysis/genotyping identified two disease-causing CFTR mutations  

 as reported at the time in CFTR2 database; or

3  Sweat chloride ≤ 60 mmol/L chloride and both of the following criteria are met:  

 a) DNA analysis/genotyping identified two disease-causing CFTR mutations; and  

 b) clinical presentation consistent with typical or atypical CF or a CF-related disorder (CFRD).  

 People diagnosed with a CFRD were included the SACFR.

South Africa does not have routine new-born screening for the diagnosis of Cystic Fibrosis.   

 

Table 2.1. Total new diagnoses for the 2018-2020 and age at diagnosis (in years) 

 

YEAR OF DIAGNOSIS

2018 
N=28

2019 
N=30

2020 
N=11

Median (half the patients are younger than this age) 0.6 2.3 0.6

Min (age of youngest patient) 0 0 0

Max (age of oldest patient) 22.5 30.9 35.8
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Table 2.1 shows the number of new patients diagnosed for the years 2018, 2019 and 2020 

and descriptive statistics for age of diagnosis. 
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Table 2.2. Age at diagnosis (in years) by province and total  

 

PROVINCE N MEAN  
(average 
age)

MIN  
(age of 
youngest 
patient)

25th  
PCTL  
(25% of the 
patients are 
younger 
than this 
age)

MEDIAN  
(half the 
patients are 
younger 
than this 
age)

75th  
PCTL  
(75% of the 
patients are 
younger 
than this 
age)

MAX  
(age of 
oldest 
patient)

Eastern Cape 19 3.0 0.0 0.3 0.4 3.6 20.6

Free State 7 4.0 0.2 0.6 2.0 10.0 12.7

Gauteng 229 4.0 0.0 0.3 0.7 3.4 47.8

KwaZulu-Natal 32 3.9 0.0 0.0 1.0 5.2 24.9

Western Cape 238 3.5 0.0 0.2 0.6 3.3 43.2

TOTAL 525 3.7 0.0 0.2 0.7 3.4 47.8

Table 2.2 shows the descriptive statistics for age of diagnosis for each province and for the country (Total). 

Table 2.3. Number of patients who had at least one sweat chloride or  conductivity tests by province  

 

SWEAT CHLORIDE CONDUCTIVITY

N FREQUENCY 
OF TESTS 
DONE 

MEAN 
VALUE 
(SD)

FREQUENCY 
OF TESTS 
DONE

MEAN 
VALUE 
(SD)

Eastern Cape 19 8 107.1 (17.2) 10 109.9 (9.7)

Free State 7 4 102.8 (16.6) 3 101.3 (13.3)

Gauteng 229 75 102.6 (25.5) 72 105.3 (18.1)

KwaZulu-Natal 32 12 103.9 (28.4) 1 47.0

Western-Cape 238 160 104.2 (18.9) 47 105.9 (21.0)

TOTAL 525 259 103.8 (21.3) 133 105.3 (19.1)

Table 2.3 shows the number of patients who had sweat chloride test and/or conductivity 

test done and the respective mean values for each province and for the country (Total). 

Some patients may have had both a sweat chloride and conductivity test performed.  
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Figure 2.1. Proportion of patients diagnosed younger than 1 month; younger than 1 year or older than  

18 years per province and overall

Figure 2.1 shows the age of diagnosis by province, where they are currently treated, and overall. 

The blue bar shows the percentage of patients diagnosed within the first month of life, the dark 

orange bar those diagnosed within the first year of life, the light orange bar between 1 and 18 

years and the yellow bar after 18 years of age.  

Note: Those diagnosed 1 month or younger are also included in the sub-group of those diagnosed under one year of life.  
The bars do not add up to 100%.

Of all patients on the registry 14.9% had a meconium ileus.
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3   GENETICS
Cystic Fibrosis is an inherited disease, which means it is passed down in families from 

parents to the child through the genes. Cystic Fibrosis is caused by mutations of the 

‘CFTR’ gene. Each gene has two alleles: one inherited from the mother and one from 

the father. People with CF have two mutations or one mutation on each allele.  If both 

mutations are the same, the person is said to be homozygous for that mutation. If the two 

mutations are different, the person is said to be heterozygous. 

If DNA analysis to look for CFTR mutation was carried out but the mutation was not found 

it was recorded as ‘unknown’. There are differences in how DNA testing is carried out in 

South Africa: some centres test only for the most common mutation (F508del), some use 

standard kits that test only a limited number of common mutations, and others perform 

DNA analyses of the whole gene until the mutation is identified.

F508del is the most common CF causing mutation in South Africa, and the world. In all 

the patients recorded on the SACFR 47% are F508del homozygous (patients who have 

two F508del mutations) and 33% are F508del heterozygous (patients who have one 

F508del mutation and one other mutation). 
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80%

70%

60%

50%

40%

30%

20%

10%

0%

F508del homozygote F508del heterozygote Other

Figure 3.1. Prevalence of F508del homozygous and heterozygous patients, by province

Eastern Cape Gauteng KwaZulu-Natal Western CapeFree State TOTAL



22SOUTH AFRICAN CYSTIC FIBROSIS REGISTRY ANNUAL REPORT 2019-20

Table 3.1. Allelic frequencies of the 10 most common mutations in the SACFR database 

This table presents the allele 

frequency of the 10 most 

commonly occurring and 

unknown mutations found 

in the SACFR database. The 

F508del is the most frequently 

found mutation. 3120+1G>A2,3 

is the second most common 

mutation. 4% of allele mutations 

were unknown at 31/12/2020 

which decreased from 7% 

unknown in 2018.  

Note: Each patient with CF contributes 
two allele mutations..

MUTATION 
NAME

NUMBER OF 
ALLELES

PERCENTAGE

ΔF508 662 63%

3120+1G>A 107 10%

3272-26A>G 38 4%

394delTT  23 2%

G551D 12 1%

N1303K 12 1%

G542X 10 1%

R553X 10 1%

3849+10kbC>T 6 1%

W1282X 6 1%

Unknown 44 4%

Table 3.2. Patients in the SACFR database eligible for modulator therapy by age category on the 31/12/2020

<2 
YEARS  
N=14 
n (%)

2-5 
YEARS  
N=60 
n (%)

6-10 
YEARS  
N=81 
n (%)

11-17 
YEARS  
N=134 
n (%)

≥18 
YEARS  
N=236 
n (%)

TOTAL  
 
N=525 
n (%)

Yes 10 (71.4%) 41 (68.4%) 63 (77.7%) 113 (84.2%) 223 (94.5%) 450 (85.7%)

No 4 (28.6%) 19 (31.7%) 18 (22.2%) 21 (15.8%) 13 (5.5%) 75 (14.3%)
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4   LUNG FUNCTION 
Spirometry is a test done to measure the Forced Vital Capacity in 1 second or FEV

1
. This is the 

amount of air that can be forcefully expired (or blown out) in one second and is an indicator of 

how well your lungs are functioning. FEV
1
 is normally expressed as a percentage of the predicted or 

expected value (FEV
1
%). The predicted value is calculated from a reference population of healthy 

individuals of the same sex, height, ethnicity, and age. 

The Global Lung Function Initiative equations have been used to calculate the percentage predicted 

FEV
1
 scores for this report (see Appendix 1 for more details). A FEV

1
% of 100 means that the 

measurement is equal to the mean or average lung function measurement of people of the same age, 

sex, ethnicity and height. 

Spirometry requires some coordination and practice which is usually only mastered at about six years 

of age. Therefore, the lung function results only include values for those six years or older. Spirometry 

values pre-bronchodilator use were recorded. 

We further exclude patients from the lung function analyses who have had a lung transplant, as their 

lung function results are no longer reflective of the severity of their CF lung disease. In patients who 

had more than one spirometry test done in the year, the test with the best FEV
1
% value was recorded. 

Table 4.1. FEV
1
% predicted descriptive statistics by age group for patients 6 years or older  

who have never had a lung transplant  

 

AGE AT FEV1 
MEASUREMENT

N* N 
MISSING

MEAN MIN 25th 
PCTL

MEDIAN 75th 
PCTL

MAX

6-11 96 25 86.6 33.3 73.3 90.1 101.1 142.0

12-17 88 14 76.0 22.1 58.0 79.2 92.2 131.9

18-29 100 4 60.7 16.0 42.8 58.9 77.9 123.3

30+ 66 2 56.6 15.7 39.3 58.2 68.7 100.1

This table shows the FEV
1
% predicted value by age group for patients 6 years or older who 

have not had a lung transplant. The FEV
1
% predicted mean and median values decrease as 

those with CF get older. 

*Excluding 11 lung transplant recipients and children < 6 years
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Figure 4.1. FEV
1
% predicted box plot by age group for patients 6 years or older  

who have never had a lung transplant 
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The box-plot is a graphic representation of the FEV
1
 by age group, expressed as a % of the 

predicted value, as detailed in Table 4.1. For each group the middle horizontal line is the median 

and the whiskers (vertical lines with end T) are the minimum and maximum. A dot shows that the 

patient is lies outside the lung function range of the rest of the patients.

Table 4.2. FEV
1
% predicted according to severity group and age group.  

For patients aged 6 years and older who have never had a lung transplant in 2020 

 

AGE AT FEV1 
MEASUREMENT

N* N 
MISSING

FEV1  
<40%  
n (%)

FEV1  
40-80%  
n (%)

FEV1  
>80%  
n (%)

6-11 71 25 2 (2.8%) 23 (32.4%) 46 (64.8%)

12-17 74 14 8 (10.8%) 32 (43.2%) 34 (46.0%)

18-29 96 4 17 (17.7%) 59 (61.5%) 20 (20.8%)

30+ 64 2 17 (26.6%) 38 (59.4%) 9 (14.0%)

TOTAL 305 45 44 (14.4%) 152 (49.8%) 109 (35.8%)

*Excluding 13 lung transplant recipients and children < 6 years

The table describes the FEV
1
% predicted value by severity according to their age group and overall. 

Patients with an FEV
1
% predicted value higher than 80% are considered to have mild lung disease. 

Those with and FEV
1
% predicted value of 40 – 80% have moderate lung disease and those with 

lower than 40% have severe lung disease.
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The severity of lung disease increases with age in patients with CF.

Figure 4.2. FEV
1
% predicted according to severity group and age group.  

For patients aged 6 years and older who have never had a lung transplant in 2020
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Table 4.3. FEV
1
% predicted according to severity group and health sector.  

For patients aged 6 years and older who have never had a lung transplant in 2020 

 

HEALTH SECTOR N* FEV1 <40%  
n (%)

FEV1 40-80%  
n (%)

FEV1 >80%  
n (%)

Any Private Health Care 198 24 (12.1%) 97 (49.0%) 77 (38.8%)

Public Health Care 107 20 (18.7%) 55 (51.4%) 32 (29.9%)

TOTAL 305 44 (14.4%) 152 (49.8%) 109 (35.7%)

*Excluding 13 lung transplant recipients and children <6 years, health sector was unknown for 3 patients with lung function results 

The table describes the FEV
1
 % predicted value by severity according to health sector 

and overall. Patients with an FEV
1 
% predicted value higher than 80% are considered 

to have mild lung disease. Those with and FEV
1
 % predicted value of 40–80% have 

moderate lung disease and those with lower than 40% have severe lung disease. 
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Figure 4.3. FEV
1
% predicted according to severity group and health sector.  

For patients aged 6 years and older who have never had a lung transplant in 2020
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Figure 4.4. Median FEV
1
% predicted for adults and children who have never had a lung transplant, 2018-2020
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Table 5.1. Frequency and number of respiratory samples collected for 2018-2020  

 

MICROBIOLOGY -  
RESPIRATORY SAMPLES

2018 
N=485 
n (%)

2019 
N=511 
n (%)

2020 
N=520 
n (%)

Respiratory samples 

collected

Yes 405 (83.5%) 465 (91.0%) 420 (80.8%)

No 30 (6.2%) 28 (5.5%) 58 (11.2%)

Not seen  in year 

of follow up*

27 (5.6%) 15 (2.9%) 38 (7.3%)

Unknown 33 (6.8%) 3 (0.6%) 4 (0.8%)

Number of samples 1 52 (12.8%) 60 (12.9%) 96 (22.9%)

2 47 (11.6%) 59 (12.7%) 79 (18.8%)

3 57 (14.1%) 66 (14.2%) 70 (16.7%)

4 64 (15.8%) 79 (17.0%) 53 (12.6%)

5 or more 156 (38.5%) 195 (41.9%) 120 (28.6%)

*Includes patients not seen but known to be alive

5   MICROBIOLOGY
We collected data on six chronic infections from the Microbiology reports from sputum, cough 

swabs and/or bronchial alveolar lavage - Pseudomonas Aeruginosa, Burkholderia cepacian 

complex species, Staphylococcus Aureus, Methicillin-resistant Staphylococcus Aureus (MRSA), 

Haemophilus Influenza and Aspergillus.

Chronic infection was determined if the patient fulfilled the criteria in 2020 or had in previous years 

fulfilled the criteria and the treating doctor had no reason to think that the status had changed:  

1  modified Leeds criteria, chronic infection: >50% of respiratory samples collected   

 during 12 calendar months are positive (1/1/2020 - 31/12/2020). At least 4 samples   

 during that period;  

2 and/or significantly raised bacteria-specific antibodies according to local  laboratories. 

If there was no history of chronic infection and the minimum of 4 samples had not been collected 

during the calendar year the category of missing/unknown was selected for chronic infection. 

Presence of any infection from Microbiology reports from sputum, cough swabs and/or 

bronchial alveolar lavage was collected for - Pseudomonas aeruginosa, Haemophilus influenza, 

Staphylococcus aureus, Methicillin-resistant Staphylococcus aureus (MRSA), Burkholderia cepacian 

species, Achromobacter species, Aspergillus species, Stenotrophamonas, non-tuberculous 

mycobacterial and mycobacterium tuberculosis, Other fungal and mould infection including 

Candida species and Scedosporium species.
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Table 5.2. Chronic infection in children, adults and total with a respiratory sample for 2020  

 

MICROBIOLOGY RESULTS  
IN 2020

CHILDREN  
<18 YEARS 
N=249  
n (%)

ADULTS  
≥18 YEARS 
N=171  
n (%)

TOTAL 
 
N=420 
n (%)

Chronic Pseudomonas 

aeruginosa

Unclear as less than 

4 samples tested

132 (53.0%) 40 (23.4%) 172 (41.0%)

No 72 (28.9%) 34 (19.9%) 106 (25.2%)

Yes 45 (18.1%) 100 (58.5%) 145 (34.5%)

Chronic Burkholderia 

cepacian complex species

Unclear as less than 

4 samples tested

149 (59.8%) 82 (48.0%) 231 (55.0%)

No 96 (38.6%) 82 (48.0%) 178 (42.4%)

Yes 4 (1.6%) 8 (4.7%) 12 (2.9%)

Chronic Staphylococcus 

aureus

Unclear as less than 

4 samples tested

126 (50.6%) 65 (38.0%) 191 (45.5%)

No 66 (26.5%). 64 (37.4%) 130 (31.0%)

Yes 58 (23.3%) 48 (28.1%) 106 (25.2%)

Chronic Methicillin-resistant 

Staphylococcus aureus 

(MRSA)

Unclear as less than 

4 samples tested

151 (60.6%) 79 (46.2%) 230 (54.8%)

No 90 (36.1%) 83 (48.5%) 173 (41.2%)

Yes 8 (3.2%) 10 (5.8%) 18 (4.3%)

Chronic Haemophilus 

influenza

Unclear as less than 

4 samples tested

150 (60.2%) 83 (48.5%) 233 (55.5%)

No 95 (38.2%) 85 (49.7%) 180 (42.9%)

Yes 4 (1.6%) 4 (2.3%) 8 (1.9%)

Chronic Aspergillus Unclear as less than 

4 samples tested

145 (58.2%) 76 (44.4%) 221 (52.6%)

No 100 (40.2%) 79 (46.2%) 179 (42.6%)

Yes 4 (1.6%) 18 (10.5%) 22 (5.2%)

Table 5.2 shows the frequency of chronic infection in children, adults and overall for those with respiratory 

samples in 2020. As chronic infection was only categorised in those with four or more samples, or evidence 

of chronic infection, the number of patients with less than four samples is included. The rate of chronic 

infection was higher in adults than children for all infections.
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Figure 5.1. Age-specific proportion of chronic infection in 2020 
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Table 5.3. Presence of any infection in children and adults for the year 2020 

 

MICROBIOLOGY RESULTS  
IN 2020

CHILDREN  
<18 YEARS 
N=249  
n (%)

ADULTS  
≥18 YEARS 
N=171  
n (%)

TOTAL 
 
N=420 
n (%)

Any Pseudomonas aeruginosa No 161 (64.7%) 56 (32.7%) 217 (51.7%)

Yes 88 (35.3%) 115 (67.3%) 203 (48.3%)

Any Haemophilus Influenza No 216 (86.7%) 158 (92.4%) 379 (90.2%)

Yes 33 (13.3%) 13 (7.6%) 46 (11.0%)

Any Staphylococcus aureus No 134 (53.8%) 107 (62.6%) 241 (57.4%)

Yes 115 (46.2%) 64 (37.4%) 179 (42.6%)

Any Methicillin-resistant 

Staphylococcus aureus (MRSA)

No 233 (93.6%) 158 (92.4%) 391 (93.1%)

Yes 16 (6.4%) 13 (7.6%) 29 (6.9%)

Any Burkholderia cepacian  

complex species

No 241 (96.8%) 157 (91.8%) 398 (94.8%)

Yes 8 (3.2%) 14 (8.2%) 22 (5.2%)

Any Achromobacter  

species Infection

No 246 (98.8%) 162 (94.7%) 408 (97.1%)

Yes 3 (1.2%) 9 (5.3%) 12 (2.9%)

Any Aspergillus No 232 (93.2%) 142 (83.0%) 374 (89.0%)

Yes 17 (6.8%) 29 (17.0%) 46 (11.0%)

Any Stenotrophamonas infection No 236 (94.8) 164 (94.8%) 400 (95.2%)

Yes 13 (5.2%) 7 (5.2%) 20 (4.8%)

Any other fungus or mould No 209 (83.9%) 128 (74.9%) 337 (80.2%)

Candida species  

Scedosporium  

Other

Yes 32 (12.9%) 30 (17.5%) 62 (14.8%)

3 (1.2%) 12 (7.0%) 15 (3.6%)

5 (2.0%) 5 (2.9%) 10 (2.4%)

Any non-tuberculous  

mycobacterial infection

No 188 (75.5%) 157 (91.8%) 345 (82.1%)

Yes 7 (2.8%) 9 (5.3%) 16 (3.8%)

Unknown 54 (21.7%) 5 (2.9%) 59 (14.0%)

Any mycobacterium  

tuberculosis infection 

No 193 (77.5%) 162 (94.7%) 355 (84.5%)

Yes 1 (0.4%) 4 (2.3%) 5 (1.2%)

Unknown 55 (22.1%) 5 (2.9%) 60 (14.3%)

Table 5.3 shows the frequency of any infection in children, adults and total sample who had respiratory 

samples in 2020. Non-tuberculous mycobacterial and mycobacterium tuberculosis infection is detected 

on a separate culture to other infection. Unknown refers to individuals who did not have mycobacterial 

cultures in 2020 or if culture for mycobacterium is unknown.
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Figure 5.2. Age-specific proportion of any infection in 2020 
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Table 5.4. COVID-19 testing and infection in children and adults for the year 2020 

 

COVID-19 CHILDREN  
<18 YEARS 
N=289 
n (%)

ADULTS  
≥18 YEARS 
N=236  
n (%)

TOTAL 
 
N=525  
n (%)

Covid-19 tested No 209 (72.3%) 124 (52.5%) 333 (63.4%) 

Yes 55 (19.0%) 85 (36.0%) 140 (26.7%)

Unknown 25 (8.7%) 27 (11.4%) 52 (9.9%)

PATIENTS TESTED FOR COVID-19 (N=55) (N=85) (N=140)

Covid-19 PCR positive No 49 (89.1%) 81 (95.3%) 130 (92.9%)

Yes 6 (10.9%) 5 (5.9%) 11 (7.9%)

PATIENTS POSITIVE FOR COVID-19 (N=6) (N=5) (N=11)

Illness severity Admitted ward 2 (33.3%) 3 (60.0%) 5 (45.5%)

Treated at home 2 (33.3%) 2 (40.0%) 4 (36.4%)

Unknown 2 (33.3%) 0 2 (18.2%) 

Respiratory support needed No oxygen 5 (83.3%) 2 (40.0%) 7 (63.6%)

Oxygen only 1 (16.7%) 3 (60.0%) 4 (36.4%)

Outcome Recovered 6 (100.0%) 5 (100.0%) 11 (100.0%)
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Table 6.1. Pancreatic status in 2019-2020 for all patients, by age group and overall

PANCREATIC 
STATUS

CHILDREN  
<18 YEARS 
N=253  
n (%)

ADULTS  
≥18 YEARS 
N=196  
n (%)

TOTAL 
 
N=449  
n (%)

Insufficient 260 (90.0%) 190 (80.5%) 450 (85.7%)

Sufficient 28 (9.7%) 44 (18.6%) 72 (13.7%)

Unknown 1 (0.3%) 2 (0.8%) 3 (0.6%)

6   NUTRITION 
Pancreatic insufficiency is the absence of pancreatic enzymes and is diagnosed on the level of faecal 

elastase in a stool sample. Pancreatic insufficiency was determined by: laboratory confirmation of 

faecal elastase level or the use of pancreatic enzyme replacement therapy. 

The weight and height measured on the date of the best FEV
1
 value was recorded and, for those who 

did not perform spirometry, the last measurements of the year were recorded. The weight and height 

measurements were used to calculated body mass index (BMI). The BMI is a good indicator of nutritional 

status as it considers the relationship between the weight and the height. For adults, 18 years or older, a 

BMI of 18.5 to 24.9 kg/m2 is considered normal. Adults with a BMI of less than 18.5 were underweight.

Z-scores were calculated for weight, height, and BMI for children younger than 18 years of age.  

BMI z-scores are calculated for children aged 2-18 years and a Weight and height for age z-score is 

calculated for children aged 0-18 years. The scores were calculated using a reference population of  

healthy individuals of similar age and sex (the WHO reference values were used according to Appendix 1). 

A z-score of 0 means that the height, weight, or BMI is equal to the mean or average height/weight/BMI  

of people of the same age and sex. 95% of all individuals in the WHO reference population have a z-score 

for weight and height between -2 and +2 standard deviations below the mean. A z-score of less than  

-2 standard deviations in children younger than 18 years is considered underweight.  
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Table 6.1 describes the pancreatic status of those on the SACFR in 2019-2020. The majority of children 

and adults on the SACFR are pancreatic insufficient and require synthetic pancreatic enzyme replacement 

therapy. Unknown includes patients not seen in 2019-2020 for consultations or repeat prescriptions.
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Figure 6.1. BMI z-scores for children by year of diagnosis* 

Figure 6.1 shows the median BMI z-score at time of diagnosis for children <18 years. Not all children 

diagnosed in the last 15 years had weight and/or height recorded. For each group the middle horizontal 

line is the mean, the coloured box is the 25th and 75th percentile and the whiskers (vertical lines with 

end T) are the minimum and maximum. A dot shows that the patient is lies outside the range of the rest 

of the patients. A star shows that the patient lies extremely outside the range of the rest of the patients.  

*Years with nutrition data recorded for less than five years are excluded (2005; 2011; 2017 and 2020)
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Table 6.2. Nutrition Z-scores for patients <18 years of age by sex and overall in 2020 

 

BMI Z-SCORES 2020 FEMALE 
N=131

MALE 
N=123

TOTAL 
N=254* 

Mean (average age) -0.26 -0.20 -0.23

Min -2.20 -3.61 -3.61

25th pctl  

(25% of the patients are below this BMI)

-1.10 -0.95 -1.06

Median  

(half the patients are below this BMI)

-0.22 0.09 -0.15

75th pctl  

(75% of the patients are below this BMI)

0.51 0.69 0.59

Max 1.97 2.01 2.01

*1 child did not have height or weight scores recorded for 2020

This table describes the median z-score for height, weight and BMI (the value that separates the 

highest and lowest half of patients), the mean z-score for height, weight and BMI (the average) 

and other statistics for children.

Figure 6.2. BMI z-scores for children by year of diagnosis* 

The box-plot is a graphic 

representation of the BMI 

z-scores by sex in children as 

detailed in Table 6.2. For each 

group the middle horizontal line 

is the mean, the coloured box 

is the 25th and 75th percentile 

and the whiskers (vertical lines 

with end T) are the minimum 

and maximum. A dot shows that 

the patient is lies outside the 

range of the rest of the patients.
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Table 6.3. BMI: descriptive statistics for patients 18 years or older by sex and overall in 2020 

 

BMI 2020 BMI SCORE 
FEMALE 
N=100

BMI SCORE 
MALE 
N=79

BMI SCORE 
TOTAL 
N=179* 

Mean (average age) 21.38 21.91 21.62

Min 16.16 12.15 12.15

25th pctl  

(25% of the patients are below this BMI)

19.27 18.40 18.99

Median  

(half the patients are below this BMI)

20.92 21.45 21.23

75th pctl  

(75% of the patients are below this BMI)

23.23 24.52 23.60

Max 30.60 31.95 31.95

*2 female adult patients did not have weight or height scores recorded for 2020

This table describes the median BMI (the value that separates the highest and 

lowest half of patients), the mean BMI (the average) and other statistics for adults 

according to sex. 

Figure 6.3. BMI: descriptive statistics for patients 18 years or older by sex and overall

The box-plot is a graphic 

representation of the BMI scores 

by sex in adults as detailed in 

Table 6.3. For each group the 

middle horizontal line is the mean, 

the coloured box is the 25th and 

75th percentile and the whiskers 

(vertical lines with end T) are 

the minimum and maximum. A 

dot shows that the patient is lies 

outside the range of the rest of 

the patients.
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Table 6.4. Nutritional status, by gender and total in 2020 

 

FEMALE 
n (%)

MALE 
n (%)

T0TAL 
n (%)

BMI-Z score  

for Children aged 

<18 years

N=130 N=123 N=253

<-2 8 (6.2%) 10 (8.1%) 18 (7.1%)

≥-2 and <-1 31 (23.8%) 19 (15.4%) 50 (19.8%)

≥-1 and <0 36 (27.7%) 29 (23.6%) 65 (25.7%)

≥0 and <1 36 (27.7%) 47 (38.2%) 83 (32.8%)

≥1 19 (14.6%) 18 (14.6%) 37 (14.6%)

BMI score for 

adults aged 

≥18 years

N=100 N=79 N=179

<18.5 14 (14.0%) 20 (25.3%) 34 (19.0%)

≥18.5 and <25.0 72 (72.0%) 42 (53.2%) 114 (63.7%)

≥25.0 12 (12.0%) 17 (21.5%) 29 (16.2%)

Table 6.4 details the nutritional status according to gender and total. A z-score of 

less than -1 in children and a BMI or less than 18.5 in adults indicates poor nutrition. 

Table 6.5. Nutritional status, by sector of health care and total in 2020 

 

ANY 
PRIVATE 
HEALTH 
CARE 
n (%)

PUBLIC 
HEALTH 
CARE 
 
n (%)

T0TAL 
 
 
 
n (%)

BMI-Z score  

for Children aged 

2-18 years

N=118 N=135 N=253

<-2 5 (4.2%) 13 (9.6%) 18 (7.1%)

≥-2 and <-1 23 (19.5%) 27 (20.0%) 50 (19.8%)

≥-1 and <0 36 (30.5%) 29 (21.5%) 65 (25.7%)

≥0 and <1 38 (32.2%) 45 (33.3%) 83 (32.8%)

≥1 16 (13.6%) 21 (15.6%) 37 (14.6%)

BMI score adults 

aged >18 years
N=135 N=42 N=177*

<18.5 21 (15.6%) 13 (31.0%) 34 (19.2%)

≥18.5 and <25.0 91 (67.4%) 23 (54.8%) 114 (64.4%)

≥25.0 23 (17.0%) 6 (14.3%) 29 (16.4%)

*1 patient did not have weight or height measured in 2020

Table 6.5 details the nutritional status according to health sector and total. A z-score of 

less than -1 in children and a BMI or less than 18.5 in adults indicates poor nutrition. 
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Female Male

Figure 6.4. Median BMI z-scores for patients 2-18 years of age, by sex, 2018 to 2020
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Figure 6.5. Median BMI for patients 18 years or older, by sex, 2018 to 2020
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7   COMPLICATIONS & THERAPY 
Patients who did not have a port were classified as not applicable (N/A) for port complications. 

For patients where it was unclear if they had a port or any complications with the port 

unknown/missing was selected. 

We collected information on therapies with consideration to drug class i.e. use of inhaled 

antibiotics was recorded rather than the generic or brand name of the drug. 

 

Table 7.1. Prevalence of complications in 2020 by age and overall 

 

COMPLICATION IN 2020 CHILDREN 
<18 YEARS 
N=289  
n (%)

ADULTS  
≥18 YEARS 
N=236  
n (%)

TOTAL* 
 
N=525  
n (%)

Allergic 

Bronchopulmonary 

Aspergillosis 

(ABPA) 

Missing/unknown 21 (7.3%) 33 (14.0%) 54 (10.3%)

No 262 (90.7%) 193 (81.8%) 455 (86.7%)

Yes 6 (2.1%) 10 (4.2%) 16 (3.0%)

Distal Intestinal 

Obstruction 

Syndrome (DIOS)

Missing/unknown 10 (3.5%) 18 (7.6%) 28 (5.3%)

No 256 (88.6%) 204 (86.4%) 460 (87.6%)

Yes 23 (8.0%) 14 (5.9%) 37 (7.0%)

Salt Depletion Missing/unknown 10 (3.5%) 18 (7.6%) 28 (5.3%)

No 276 (95.5%) 216 (91.5%) 492 (93.7%)

Yes 3 (1.0%) 2 (0.8%) 5 (1.0%)

CFRD treated  

with insulin 

Missing/unknown 17 (5.9%) 37 (15.7%) 54 (10.3%)

No 262 (90.7%) 126 (53.4%) 388 (73.9%)

Yes 10 (3.5%) 73 (30.9%) 83 (15.8%)

Pneumothorax 

requiring  

chest tube

Missing/unknown 14 (4.8%) 19 (8.1%) 33 (6.3%)

No 277 (95.8%) 213 (90.3%) 490 (93.3%)

Yes 12 (4.2%) 27 (11.4%) 39 (7.4%)

Haemoptysis major 

over 250ml

Missing/unknown 10 (3.5%) 19 (8.1%) 29 (5.5%)

No 278 (96.2%) 210 (89.0%) 488 (93.0%)

Yes 1 (0.3%) 7 (3.0%) 8 (1.5%)

Malignancy Missing/unknown 10 (3.5%) 20 (8.5%) 30 (5.7%)

No 278 (96.2%) 216 (91.5%) 494 (94.1%)

Yes 1 (0.3%) 1 (0.4%) 2 (0.4%)

Continued on following page
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COMPLICATION IN 2020 CHILDREN 
<18 YEARS 
N=289  
n (%)

ADULTS  
≥18 YEARS 
N=236  
n (%)

TOTAL* 
 
N=525  
n (%)

Port complications Missing/unknown 9 (3.1%) 18 (7.6%) 27 (5.1%)

N/A# 240 (83.0%) 172 (72.9%) 412 (78.5%)

No 36 (12.5%) 39 (16.5%) 75 (14.3%)

Yes 4 (1.4%) 7 (3.0%) 11 (2.1%)

Drug 

hypersensitivity

Missing/unknown 10 (3.5%) 18 (7.6%) 28 (5.3%)

No 272 (94.1%) 179 (75.8%) 451 (85.9%)

Yes 7 (2.4%) 39 (16.5%) 46 (8.8%)

Liver disease Missing/unknown 8 (2.8%) 16 (6.8%) 24 (4.6%)

No liver disease 233 (80.6%) 140 (59.3%) 373 (71.0%)

Cirrhosis with portal 

hypertension/

hypersplenism

5 (1.7%) 10 (4.2%) 15 (2.9%)

Cirrhosis no portal 

hypertension/

hypersplenism

2 (0.7%) 2 (0.8%) 4 (0.8%)

Cirrhosis. portal 

hypertension unknown

0 1 (0.4%) 1 (0.2%)

Liver disease without 

cirrhosis

30 (10.4%) 44 (18.6%) 74 (14.1%)

Other 

complications

None 213 (73.7%) 69 (29.2%) 282 (53.7%)

Chronic sinusitis requiring 

treatment or surgery

21 (7.2%) 93 (39.4%) 114 (21.7%)

ADHD 9 (3.1%) 3 (1.3%) 12 (20.3%)

Anxiety or depression 2 (0.7%) 52 (22.0%) 54 (10.3%)

Other mental health 2 (0.7%) 14 (5.9%) 16 (3.0%)

Osteopenia 2 (0.7%) 11 (4.7%) 13 (2.5%)

Pulmonary hypertension 0 8 (3.4%) 8 (1.5%)

Systemic hypertension 0 5 (2.1%) 5 (1.0%)

Renal failure 1 (0.3%) 4 (1.7%) 4 (1.0%)

Hypothyroid 1 (0.3%) 2 (0.8%) 3 (0.6%)

Transplant complications 0 3 (1.3%) 3 (0.6%)

Other 32 (11.1%) 44 (18.6%) 0

Chronic sinusitis requiring 

treatment or surgery

21 (7.2%) 93 (39.4%) 114 (21.7%)

*Patients that were not seen in 2020 are included in the figure of missing/unknown 
#N/A for port complications refers to those patients who did not have a port in 2020.

This table shows the frequency of common complications in people with CF in children, adults and overall. 

One child had Acute Myeloid Leukemia and one adult had adenocarcinoma of the duodenum.

Continued from previous page
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Figure 7.1. Prevalence of complications in all patients in 2020

The horizontal bars indicate the percentage of a range of complications in all patients. 

The blue bar indicates that the information was missing/unknown and the orange bar 

indicates that the complication was experienced. The type of liver disease and other 

complications are detailed in Table 7.1 above. 
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Table 7.2. Prevalence of therapies used in 2020 by age and overall 

 

THERAPY USED IN 2020 CHILDREN 
<18 YEARS 
N=289  
n (%)

ADULTS  
≥18 YEARS 
N=236  
n (%)

TOTAL* 
 
N=525  
n (%)

Hypertonic Saline 

(NaCl) inhaled 

>3 months 

Missing/unknown 13 (4.5%) 21 (8.9%) 34 (6.5%)

No 115 (39.8%) 115 (48.7%) 230 (43.8%)

Yes 161 (55.7%) 100 (42.4%) 261 (49.7%)

rhDNase inhaled 

>3 months

Missing/unknown 12 (4.2%) 21 (8.9%) 33 (6.3%)

No 219 (75.8%) 123 (52.1%) 342 (65.1%)

Yes 58 (20.1%) 92 (39.0%) 150 (28.6%)

Steroids inhaled 

>3 months

Missing/unknown 12 (4.2%) 21 (8.9%) 33 (6.3%)

No 110 (38.1%) 42 (17.8%) 152 (29.0%)

Yes 167 (57.8%) 173 (73.3%) 340 (64.8%)

Inhaled 

bronchodilator  

>3 months

Missing/unknown 13 (4.5%) 21 (8.9%) 34 (6.5%)

No 69 (23.9%) 30 (12.7%) 99 (18.9%)

Yes 207 (71.6%) 185 (78.4%) 392 (74.7%)

Inhaled antibiotics 

>3 months

Missing/unknown 12 (4.2%) 21 (8.9%) 33 (6.3%)

No 156 (54.0%) 70 (29.7%) 226 (43.0%)

Yes 121 (41.9%) 145 (61.4%) 266 (50.7%)

Oral Steroids  

>3 months

Missing/unknown 13 (5.5%) 21 (8.9%) 34 (6.5%)

No 262 (90.7%) 186 (78.8%) 448 (85.3%)

Yes 14 (4.8%) 29 (12.3%) 43 (8.2%)

Proton Pump 

Inhibitor

Missing/unknown 13 (5.0%) 21 (8.9%) 34 (6.5%)

No 187 (64.7%) 116 (49.2%) 303 (57.7%)

Yes 89 (30.8%) 99 (41.9%) 188 (35.8%)

Gastrotomy 

inserted or used in 

2018

Missing/unknown 10 (3.5%) 18 (7.6%) 29 (5.5%)

No 259 (89.6%) 205 (86.9%) 464 (88.4%)

Yes 19 (6.6%) 13 (5.5%) 32 (6.1%)

Marcolides 

(Azithromycin) 

>3 months

Missing/unknown 13 (4.5%) 21 (8.9%) 34 (6.5%)

No 73 (25.3%) 22 (9.3%) 95 (18.1%)

Yes 203 (70.2%) 193 (81.8%) 396 (75.4%)

Ursodeoxycholic 

acid 

Missing/unknown 11 (3.8%) 21 (8.9%) 32 (6.1%)

No 244 (84.4%) 172 (72.9%) 416 (79.2%)

Yes 34 (11.8%) 43 (18.2%) 77 (14.7%)

Intravenous 

Antibiotics 

Missing/unknown 10 (3.9%) 22 (9.3%) 32 (6.1%)

No 216 (74.7%) 101 (42.8%) 317 (60.4%)

Yes 63 (21.8%) 113 (47.9%) 176 (33.5%)

Continued on following page
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THERAPY USED IN 2020 CHILDREN 
<18 YEARS 
N=289  
n (%)

ADULTS  
≥18 YEARS 
N=236  
n (%)

TOTAL* 
 
N=525  
n (%)

Oxygen Missing/unknown 11 (3.8%) 20 (8.5%) 31 (5.9%)

No 268 (92.7%) 170 (72.0%) 438 (83.4%)

Yes, nocturnally or 

continuously at home

5 (1.7%) 35 (14.8%) 40 (7.6%)

Yes, with exacerbation 5 (1.7%) 11 (4.7%) 16 (3.0%)

Non-Invasive 

Ventilation

Missing/unknown 11 (3.8%) 21 (8.9%) 32 (6.1%)

No 276 (95.5%) 213 (90.3%) 489 (93.1%)

Yes 2 (0.7%) 2 (0.8%) 4 (0.8%)

CFTR Modulator 

Therapy

No 286 (99.0%) 235 (99.6%) 521 (99.2%)

Yes 3 (1.0%) 1 (0.4%) 4 (0.8%)

*Patients who were not seen or did not get a repeat script in 2020 are included in the figure of missing/unknown.

Table 7.2 shows the frequency of common CF therapies used by children, adults and overall in 2020.

Continued from previous page
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Figure 7.2. Prevalence of therapies used in all patients in 2020

The horizontal bars indicate the percentage of a therapies used in all patients.  

The blue bar indicates that the therapy was used. 
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Table 7.3. Prevalence of therapies in 2020 by health sector 

 

THERAPY USED IN 2020 ANY 
PRIVATE 
HEALTH 
CARE 
N=313  
n (%)

PUBLIC 
HEALTH 
CARE 
 
N=212  
n (%)

TOTAL* 
 
 
 
N=525  
n (%)

Hypertonic Saline  

(NaCL) inhaled  

>3 months 

Missing/unknown 14 (4.5%) 20 (6.8%) 34 (6.5%)

No 142 (45.4%) 88 (41.5%) 230 (43.8%)

Yes 157 (50.2%) 104 (49.1%) 261 (49.7%)

rhDNase inhaled  

>3 months

Missing/unknown 14 (4.5%) 19 (9.0%) 33 (6.3%)

No 159 (50.8%) 183 (86.3%) 342 (65.1%)

Yes 140 (44.7%) 10 (4.7%) 150 (28.6%)

Steroids inhaled  

>3 months

Missing/unknown 14 (4.5%) 19 (9.0%) 33 (6.3%)

No 81(25.9%) 71 (33.5%) 152 (29.0%)

Yes 218 (69.6%) 122 (57.5%) 340 (64.8%)

Inhaled bronchodilator  

>3 months

Missing/unknown 14 (3.3%) 20 (9.4%) 34 (6.5%)

No 51 (16.3%) 48 (22.6%) 99 (18.9%)

Yes 248 (79.2%) 144 (67.9%) 392 (74.7%)

Inhaled antibiotics  

>3 months

Missing/unknown 14 (4.5%) 19 (9.0%) 33 (6.3%)

No 114 (36.4%) 112 (52.8%) 226 (43.0%)

Yes 185 (59.1%) 81 (38.2%) 266 (50.7%)

Oral Steroids  

>3 months

Missing/unknown 10 (3.3%) 20 (9.4%) 34 (6.5%)

No 265 (84.7%) 183 (86.3%) 448 (85.3%)

Yes 34 (10.9%) 9 (4.2%) 43 (8.2%)

Proton Pump Inhibitor Missing/unknown 14 (4.5%) 20 (9.4%) 34 (6.5%)

No 172 (55.0%) 131 (61.8%) 303 (57.7%)

Yes 127 (40.6%) 61 (28.8%) 188 (35.8%)

Gastrotomy inserted or  

used in 2018

Missing/unknown 12 (3.8%) 17 (8.0%) 29 (5.6%)

No 284 (90.7%) 180 (84.9%) 464 (88.4%)

Yes 17 (5.6%) 15 (7.1%) 32 (6.1%)

Marcolides (Azithromycin)  

>3 months 

Missing/unknown 15 (4.8%) 19 (9.0%) 34 (6.5%)

No 53 (16.9%) 42 (19.8%) 95 (18.1%)

Yes 245 (78.3%) 151 (71.2%) 396 (75.4%)

Continued on following page
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THERAPY USED IN 2020 ANY 
PRIVATE 
HEALTH 
CARE 
N=313  
n (%)

PUBLIC 
HEALTH 
CARE 
 
N=212  
n (%)

TOTAL* 
 
 
 
N=525  
n (%)

Ursodeoxycholic acid Missing/unknown 14 (4.5%) 18 (8.5%) 32 (6.1%)

No 243 (77.6%) 173 (81.6%) 416 (79.2%)

Yes 56 (17.9%) 21 (9.9%) 77 (14.7%)

Intravenous Antibiotics Missing/unknown 13 (4.2%) 19 (9.0%) 32 (6.1%)

No 178 (56.9%) 139 (65.6%) 317 (60.4%)

Yes 122 (39.0%) 54 (25.5%) 176 (33.5%)

Oxygen Missing/unknown 14 (4.5%) 17 (8.0%) 31 (5.9%)

No 254 (81.2%) 184 (86.8%) 438 (83.4%)

Yes, nocturnally  

or continuously 

33 (10.5%) 7 (3.3%) 40 (7.6%)

Yes, with 

exacerbation

12 (3.8%) 4 (1.9%) 16 (3.0%)

Non-Invasive Ventilation Missing/unknown 14 (4.5%) 18 (8.5%) 32 (6.1%)

No 296 (94.6%) 193 (91.0%) 489 (93.1%)

Yes 3 (1.0%) 1 (0.5%) 4 (0.8%)

 CFTR modulator Therapy No 309 (98.7%) 205 (100%) 506 (98.2%)

Yes 4 (1.3%) 0 4 (0.8%)

Continued from previous page
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8   TRANSPLANTS 
Table 8.1. Number of patients living with transplanted lungs, by sex at the end of each year 

 

YEAR FEMALE 
n (%)

MALE 
n (%)

TOTAL  
n (%)

TRANSPLANTS 
PERFORMED 

2018 7 (3.0%) 3 (1.4%) 10 (2.2%) 3* (0.7%)

2019 6 (2.2%) 5 (2.0%) 12 (2.1%) 2 (0.4%)

2020 8 (3.0%) 4 (1.6%) 12 (2.3%) 2 (0.4%)

 *This number excludes 1 male who died post lung transplant in 2018.

Table 8.2. Number of patients living with a transplanted liver, by sex at the end of each year 

 

YEAR FEMALE 
n (%)

MALE 
n (%)

TOTAL  
n (%)

TRANSPLANTS 
PERFORMED 

2018 0 2 (1.0%) 2 (0.4%) 0

2019 0 2 (0.8%) 2 (0.4%) 0

2020 0 1 (0.4%) 1 (0.2%) 0

Only transplant recipients who were alive at the commencement of the registry in 2018 were captured. 

For this reason, the figures may report a lower number of transplanted patients than the true number. 

There were no new liver transplants performed since the commencement of the registry.
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8   MORTALITY 

Table 9.2. Cause of death for each calendar year  

 

YEAR N RESPIRATORY TRANSPLANTATION UNKNOWN CANCER

2018 3 2 1 

2019 5 3 1 1

2020 5 3 1 1

Most deaths between 2018 and 2020 were due to the respiratory complications. 

Table 9.1. Number of deaths, by sex and overall for each calendar year 

 

YEAR FEMALE 
n (%)

MALE 
n (%)

TOTAL  
n (%)

2018 1 (0.4%) 2 (0.8%) 3 (0.6%)

2019 3 (1.1%) 2 (0.8%) 5 (1.0%)

2020 2 (0.7%) 3 (1.2%) 5 (1.0%)

The number of deaths was similar across the three-year period. 

Table 9.3. Age of death, in years, for each calendar year  

 

AGE AT 
DEATH

N MEAN MIN 25th 
PCTL

MEDIAN 75th 
PCTL

MAX

2018 3 34.7 32.0 32.0 35.0 37.0

2019 5 24.8 0 9.5 25.0 40.0 51.0

2020 5 27.0 24.0 24.5 25.0 30.5 31.0
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APPENDIX 1
 LIST OF VARIABLES, INCLUSION CRITERIA  
 & DEFINITIONS USED IN THE SACFR* 

DEMOGRAPHICS 

 CF centre code 

 Patient code 

 Year of follow-up  

 Date of birth 

 Gender 

 Self-identified ethnicity 

 Status of patient  

 Cause of death  

 Date of death 

 Socio-economic status  

 Health sector point of care 

 HIV infection status

DIAGNOSIS 

 Diagnosis confirmed  

 Age of diagnosis 

 Nutrition at diagnosis (weight and height) 

 Type of sweat test 

 Chloride value 

 Conductivity value 

 Meconium ileus 

 Neonatal screening  

 Faecal elastase 

 Genotype – first mutation 

 Genotype – second mutation

TRANSPLANT  
 Liver transplant 

 Year of latest liver transplant  

 Lung transplant  

 Year of latest lung transplant 

LUNG FUNCTION & NUTRITION THIS YEAR 

 Date of best FEV
1
 recorded 

 Value of best FEV
1
 recorded  

 Value of best FVC recorded this year  

 Height measured at date of best FEV
1
  

 (if no FEV
1
 last height of the year)  

 Weight measured at date of best FEV
1
  

 (if no FEV
1
 last weight of the year) 

FERTILITY THIS YEAR 

 Pregnant in the year of follow up 

 Outcome of pregnancy 

 Male patient conceived pregnancy by artificial or  

 natural means in year of follow up

COMPLICATIONS RECORDED THIS YEAR 

 Pancreatic status: faecal elastase  

 Allergic bronchopulmonary aspergillosis  

 Distal Intestinal Obstruction Syndrome 

 Diabetes: requiring insulin treated  

 Salt depletion 

 Pneumothorax requiring chest drain  

 Liver disease  

 Haemoptysis major over 250ml  

 Port-related complications  

 Occurrence of malignancy  

 Antibiotic hypersensitivities reported 

THERAPY THIS YEAR 

 Inhaled continuous hypertonic NaCl (>3 months) 

 Inhaled continuous rhDNase  

 Inhaled continuous (>3 months) or  

 alternate month of antibiotic  

 Inhaled continuous (>3 months) corticosteroids  

 Use of continuous oral steroids (>3months)  

 Inhaled continuous (>3 months) bronchodilators 

 In oxygen therapy  

 Use of non-invasive ventilation  

 Use of continuous macrolide  

 Use of ursodeoxycholic acid  

 Use of pancreatic enzymes  

 Use of proton pump inhibitors  

 Gastrostomy inserted or used in year of follow up 

 Use of IVI antibiotics  

 CFTR modifier therapy 

MICROBIOLOGY THIS YEAR 

 Ever had Pseudomonas aeruginosa and date  

 of 1st infection (excluding sinus or nose swab) 

 Any/chronic Pseudomonas aeruginosa infection 

 Any/chronic Haemophilus influenza infection  

 Any/chronic methicillin-sensitive Staphylococcus  

 aureus infection  

 Any/chronic methicillin-resistant Staphylococcus  

 aureus (MRSA) infection  

 Any/chronic Burkholderia cepacia complex  

 Any/chronic Aspergillus species infection  

 Any Stenotrophomonas maltophilia Infection  

 Any non-tuberculous mycobacterial infection  

 Any mycobacterium tuberculosis infection  

 Any achromobacter species infection  

 Any other fungal or mould infection  

*Adapted from the European Cystic Fibrosis Registry
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PATIENT INCLUSION CRITERIA
Only patients who fulfil the diagnostic criteria below are included the registry: 

1 Two sweat tests value >60 mmol/L chloride: CF diagnosis accepted 

2  One sweat test value >60 mmol/L chloride or sweat conductivity >90 mmol/L and  

 DNA Analysis/Genotyping – two identified disease-causing CF mutations as reported in  

 CFTR2 database: CF diagnosis accepted; or 

3  Sweat value less than or equal to 60 mmol/L chloride then both these should be fulfilled:  

 a. DNA Analysis/Genotyping – two identified disease-causing CF mutations; and  

 b. Clinical Presentation consistent with typical or atypical CF.  

4  Sweat conductivity without DNA confirmation of two disease causing CFTR mutations  

 as reported in CFTR2 database will be accepted for SA registry only if both following  

 criteria are met: 

 a. clinical presentation consistent with typical CF 

 b. at least two separate sweat conductivity measurements ≥90 mmol/l
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DEFINITIONS &  
EXPLANATIONS FOR SACFR
 SWEAT TEST 

If a sweat test was not performed on a patient, record “missing/unknown”. If a sweat test was 

done but the result is not known, record “missing/unknown.”

Chloride concentration measurement is the preferred analysis in the diagnosis of CF. However, 

in South Africa due to limit centres that can assess chloride concentration conductivity results 

are accepted. 

The sweat chloride value is reported in millimols per litre (mmol/L). If two chloride values were 

recorded the mean sweat test value was calculated for that patient for analysis in the report.

The sweat conductivity value is reported in millimols per litre (mmol/L). If two conductivity 

values were recorded the mean value was calculated for that patient for analysis in the report.

 
 SPIROMETRY 

The lung function values recorded in the SACFR are for children over the age of 6 years 

and exclude those who are lung transplant recipients. 

The values reported in the registry should meet the following criteria:

1 Date of birth, gender and height should be recorded for predicted values

2 Values recorded on the registry are pre-bronchodilator values

3 The value in litres of the highest available value of FEV
1
% predicted  

 (according to local references) of the year should be extracted. 

4 Each patient’s FVC and FEV
1
 measurement must be reported in litres (L),  

 with up to two decimal points. 

5 For each reported spirometry value, the date of the test and the patient’s height  

 and weight at that date should be reported for calculations of the z-scores.

6 Calculation of the percent of predicted values

The reference values from the Global Lung Function initiative equations is used, 

described by Quanjer PH et al. (Multi-ethnic reference values for spirometry for the 3-95-

yr age range: the global lung function 2012 equations. Eur Respir J 2012; 40: 1324–1343). 

Due to the diverse ethnicity in South Africa race-specific reference values were calculated 

for the SACFR. 
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 NUTRITION 

Weight and height measurements were taken from routine clinical data: 

1 Weight is measured after removal of outer clothing and shoes

2 Height is measured after removal of shoes – stadiometer – top of head  

 in contact with head board, slight pressure

3 The value of weight and height measurements are recorded on the  

 day of the best FEV
1
% predicted for that year. 

Due to the lack of national reference values for South Africa the z-scores for height, weight and 

BMI were calculated using the WHO reference values described by Yang and de Onis (Algorithms 

for converting estimates of child malnutrition based on the NCHS reference into estimates based 

on the WHO Child Growth Standards. BMC Paediatrics 2008; 8;19 (www.who.int/nutgrowthdb/en)

 
 DEFINITION OF CHRONIC INFECTION  
 IN THE LOWER AIRWAYS 

Chronic infection was determined if the patient fulfilled the criteria in 2018 or had in previous years  

fulfilled the criteria and the treating doctor had no reason to think that the status had changed:  

1 Modified Leeds criteria, chronic infection: >50% of respiratory samples collected during 12  

 calendar months are positive (1/1/2018 - 31/12/2018). At least 4 samples during that period; and/or

2 significantly raised bacteria-specific antibodies according to local laboratories. 

If there was no history of chronic infection and the minimum of 4 samples had not been collected 

during the calendar year the category of missing/unknown was selected for chronic infection.

 
 ALLERGIC BRONCHOPULMONARY ASPERGILLOSIS (ABPA) 

Diagnostic criteria: 

1 Acute or subacute clinical deterioration (cough, wheeze, exercise intolerance, induced   

 asthma, change in pulmonary function, or increased sputum production) not attributable   

 to another etiology. 

2 Total IgE >500 IU/ml. 

3 Positive skin prick test for Aspergillus antigen (>3 mm) or positive specific IgE  

 for A. fumigatus. 

4  Either: 

 a. precipitins to A. fumigatus or in vitro demonstration of IgG antibody to A. fumigatus;  

 b. or new or recent abnormalities on chest radiography (infiltrates or mucus plugging)  

 or chest CT (characteristic changes) that have not cleared with antibiotics and  

 standard physiotherapy.

https://www.who.int/home/cms-decommissioning


TECHNICAL NOTES 

Data manipulation 

For pre-natal diagnoses, we set  

age of diagnosis equal to 0. 

Software used for data management  

and statistical analysis 

Data is stored in REDCap LTS 8.10, Vanderbilt 

University, USA. Data management and analysis 

was performed in STATA version 15.1, College 

Station, Texas, USA and IBM SPSS Statistics for 

Windows, version 26, IBM Corp., Armonk, N.Y., USA

 LIVER DISEASE 

Liver Disease is based on ultrasound findings with/without laboratory tests of liver function 

and/or liver enzymes. If no ultrasound or liver function tests had been done in the patient 

or the results thereof were unknown the category of missing or unknown was selected. 

Liver disease was classified as: 

1 No liver disease 

2 Cirrhosis with portal hypertension/hypersplenism

3 Cirrhosis, no portal hypertension/hypersplenism

4 Cirrhosis. Portal hypertension unknown

5 Liver disease without cirrhosis

 PANCREATIC STATUS 

Pancreatic status was assessed in the SACFR according to local laboratory values  

as follows: 

a. Pancreatic insufficiency – Faecal elastase <200 μg/g

b. Pancreatic sufficiency – Faecal elastase ≥200 μg/g


