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Facts and h[g/)[[g/)ts

0 @'ect[\ks

The aims of the CF regisiry are fo : 1) sfudy disease
epidemiology among people with CF in Belgium,
2) provide afool for fhe assessment of disedse
management and gualify of care for pafients with CF,
3) provide a database for scientific research fo
CF researchers and 4) to participate in- infernaftional

CF related studies and projects.

Demogmp/z[cs

There were 1379 People With Cyslic FIDrosis

(PwCF) included in the CF regisliry

52.6% are male, 47.4% are female.

The regisiry covers abouf 90 - 95% of
CF pafients living in Belgium.
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O Cystic Fibrosis Reference Centers

N the figure above, e fext presents the number resident
PwCEF while the colour is the prevalence per district; the

highest being Diksmuide (23.2) and Hoel (21.9). About 12
oatients resided oufside the counfry in 2021,
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There are 7 accredited CF reference centers
disfributed across the couniry in 10 clinics,
mosl of fthem are University Hospitals.

Mucoviscidose referenfiecentirum UZ Brussel

Muco-Referenfiecenirum Anfwerpen
(S Vincentiusziekenhuis & UZ Antwerpen )

Referenfiecentrum voor Mucoviscidose U/Z Gent
Muco-Referentiecentrum Gasfhuisberg Leuven

Cenfre de réference de la Mucovicidose UCL
Cenlre Liegeois de réeducation fonclionnelle pour la Mucoviscidose
(CHR La Citadelle & C MontlLegia )
Institur de Mucoviscidose HUB
( HOpiral Universifaire des Enfants Reine Fabiola & Hopital Erasme )

-ach CF reference center has d
oediafric and adulf clinic.

The proportion of adulls has increased
rom 38.4% in 2000 fo 65.8% in 2021.

Age distribufion in 2021
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The median age Is 24.5 years,
(241 for the male and 25.4 for fhe female).



Dz’mgnasz’s Intormation

A person Is born with Cysic Fibrosis (CF) by More than 2000 murations in the CFITR
inherifing a defective copy of the CFTR (CF gene have been identified fo dare. A majorify of
ransmemprane conductance regularor) ‘hese are exiremely rare. While not all CFTR

gene from each parent, mutations lead fo CF, and apboufr 719 have been
confirmed as disease causing. Abour 88.0% of
Autosoml recessive inheritance The median age a 'nose seen in 2021 have borh
diagnosis is 4.3 months murarons in this recent list.

https.//www.cftrscience.com/cftr-mutations https://www.cftr2.org/ CFTR2_29April2023

s [or male and 4.5 monins
'or the female. There were
33 newly diagnosed PwCF Proporfion by genorype
N 2027, Four of the newliL
sabh lach i diognosed were adulls

Qo QP QP ¥4
| ) aged 18 years or

Unaffected child Carrier I::|'1i|1;:| ren Affected child

25% 50% 25%  dbove. BY age 5 years,
https://www.invitae.com/en/patients/reproductive-health/ 8@ 9% Or QH p o Op|e erh CF

N fhe registry had been
diagnoseda.

median age af diagnosis

| Monins Almost half (44.6%) of the people in the Belgian CF
regisiry are F508del homozygous, 39.8% are

The most prevalent mutations are F508del (86.4%), herefroz%gzg/u% 14'2?/0 rmv@ orner TU{!@“C?PSCXV“”@
G542X (4.8%), N1303K (4.8%), or 0.2% the mutations were not identified.

3272-260A->( <4.2%> and S125TN (2.8%) Homozygous - having fwo idenfical alleles of a particular gene

Heferozygous - having two different alleles of a particular gene

Most PwCFE (41.4%) present with acure or recurrent respirafory sympfoms. A newborn (neonatal)
screening program, coordinated regionally, was infroduced in 2019 in Flanders and in 2020 In
Walloonia. A few patienfts have been diagnosed after local neonalal screening

nifarves in fhe previous years.

41.4%

Presentaron or symptoms af Ck diagnosis™

24.6%
6% 21.8%

(o)
16.4% 14.0%
10.3%
L I————

B Acute or recurrent respiratory problems

2 Failuretothrive [ Neonatal screening Chronic diarrhea/steatorrhea/ malabsorption [ Meconium ileus

. Family history [ Rectal prolapse / Intestinal obstruction (other than meconiumileus) W Infertility in male patients

Neonatal screening
among New cases

78.8%

B Dehydration/ electrolyte imbalance / Neonatal jaundice / Prolonged icterus

“The reasons above are nof murually exclusive. Since the infroduchon of
new born screening programs covering all the regions, abour 80.0% of
new CF cases are diagnosed affer neonatal screening.

Definiions @ ¢ he Cuysfic Fibrosis fransmembrane conductance Regularor (CHTR) is an epithelial ion channel profein thaf regulates
'he fransport of water and of chloride ions in and ouf of cells. When the CF TR profein is working correctly, ions freely flow

in and ouf of the cells. However, when the CFTR profein is malfuncfioning / defective, these ions cannof flow freely in and ouf of the
cell. This occurs in Cystic Fibrosis, and is characterized by the build-up of a thick, shicky mucus.

e A murarionis a permanent alferafion in the DNA sequence that makes up a gene, elther due fo mistakes when the DNA Is copied or
as the result of environmental factors, such that the sequence differs rrom whnat is found in most people.

e Newborn (neonafal) screening is the practice of tesfing all babies in thelr first days of life for certain rare disorders and condifions that 2
can hinder fheir normal development. Early frearment can improve thelr healih and prevent severe disabilify or even death.




@mwr/) and nutrition

The nutrfional sfafus (BMI) of PwCFE In Belgium has improved in the last 2 decades, most importantly
N adolescenfts and young adulfs. The goal of a good nufritional sfafus Is fo have a median percentile
of b0 or above for the BMI, heignt and welight.

Children with CF may have stunted growth and may Welght gain has been a challenge in Ck A well
not grow fall as guickly as peers of the same balanced high calorie, high profein and high faf dief
age and gender. as well as fthe infake of pancrealic enzymes were

crucial fo achieving a good nufriional status. CF TR
modularor fherapy, however, Nas shown fo have
significant effect on long-term welignhf gain.

Mouzaki M. et al. 2023

Median Height percentile in
patients 0 - 20 years

33.0

Median Weight percenfile in
patients 0 - 20 years

34.0
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\\\\,,/// Median BMI percentile in
Nufriional care is of greaf importance [50%)50%™>> parients 2 - 20 years
for people with CF. Because of fhick median
mucus, the pancreas is unable o 4@ 5
oroduce and/or carry digestive '

enzymes fo the gut. This leads fo poor Median BMI percentile

absorption of profeins, fafs and faf -®- 2000 -©- 2005 -@- 2010 -@- 2015 -@- 2020 -@- 2021
soluble vifamins resulfing in poor
weight gain and growth. Mainfaining or —— 4\
achieving a pbetter nutrifional sfafus has “/
0 positive impact on lung funcfion. 40 o —

Percentile
\‘

20

Adulrs with BMI between
18.5kg/m? and 25kg/m?

70.5%

Definiions @ ¢ A median is a poinf that divides the data info two numerically equal groups based on their ordered
values. Median age implies that half the people are younger than this age and half are older.

e A percentle is each of the 100 equal porfions info which a group of values can be divided according fo the disfribution of
'hese values. The median is also the 50t percentile (P50) and is the value ar which half of the observations are larger and the ofher
half smaller. The "mean’, also called the "average’, is the sum of all the elemenfs in a group then divide this sum by the number of
elemenfs used.

o BMIlis the ralio belween a person's weight (in kg) and the height (expressed in m?). 3

2-5 6-10 11-17 18-24 25-34 35-44 >45
Age category




Pulmonmrg fwnctz’on

N the last 2 decades, there have been advancements in Ck care and therapy,
including e |“|gh\g effective CF IR modulafors. We will confinue o see

mprovements in pulmonary function across the age cafegories.

Ihe percentage of predicted Mean ppFEV1 by age
‘orced expirarory volume in one
second (ppFEV1) is a clinical -8- 2000 -o- 2005 -8- 2010 -e- 2015 -e- 2020 -e- 2021

oarametler used fo monifor lung
'unction iImpairment.
Because mosf people with CF develop
porogressive pulmonary disease, 75
measures of pulmonary involvement,
N particular ppkFEV1, are used fo follow
Up fhe lung disecse.
The pprV1 partly defermines the
Orognosis. However, considerable 25
helerogenelfy exists in prognosis and
disease severify, even among people

100

50

PPFEV1

with the same mutations. 0
Schluchter MD, 2006, McKone E, 2003 3 - 5 6 = 10 11 - 17 18 = 24 25 = 34 35 - 44 > 45

Age category

-EV1% predicted values (opFEVT) were divided in four classes corresponding fo different degrees
of lung function impairment: near normal (> 90%), mild impairment (70 - 89%),
moderafe impairment (40 - 69%) and severe impairment (< 40%).

_ung funcfion severity classification in non- fransplant patients

)

100
75

:
a 50

X

The mean pprFEVT In

2021 was 81.3% (93.3% | 25

in children and 75.2%

in adulrs)

0

2000 2010 2020 2021 2021 (Children) 2021 (Adults)

>290% M 70-89% | 40-69% B < 40%

Definifions @ * Theforced expiratory volume in one second (FEV1) is the amount of air that a person is able to exhale forcefully in one
second, following full inspiration. If Is expressed as a percentage of the predicted value (ppFEVT) for a reference

oopulalion with same age, gender, height and ethnic background.
e Prevalence is the proportion of a population that is affected or that has a given affribute ar a given fime,

e Chronic Pseudomonas aeruginosa infection is defined as having more the 50% of the spuftum samples positive faken in a 12
monihs period with af least 4 spufum samples faken during that period. A




One of the main goals of Ck care Is to prevent or
DOSIpoNe Infeclions and o reduce the risk of chronic
infeclions (or colonization), which increases respirafory
morbidify and freafment burden. Sputum samples,
'nroar swalbs and bronchoalveolar lavage culfures are
‘aken to monifor the presence of pathogens.

Age relafed prevalence of microbes in 2021
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-®- P. aeruginosa - MRSA -@- H.influenzae -®- A.xylosoxidans

-®- B. cepaciacomplex -@= S.maltophilia /)
-®- Chronic P. aeruginosa

/\/l[crobz'ologg

Prevalence of Infechons N 2021

Children (< 18)

42.8%

o) 10 20 30 40 50

Prevalence (%)
& MRSA BB S.maltophilia

B B.cepacia complex

B P aeruginosa

MRSA - Methiclllin Resistant Staphylococcus aureus

Bacterial infection may occur very early in lire. In
children common bacteria such as
Sfaphylococcus aureus and Haemophilus
influenzae may infect the lungs.

Infection by Pseudomonas aeruginosa and
sometimes Burkholderia cepacia complex and
other gram-negafive parhogens occur af a lafer

age. The airways of people with CF may also be
chronically infected by fungi like
Asperglllus flumigarus.

Hart CA 2002, de Vrankrijker AM, 2011

Al leasr 98.9% of the PwCF had 4 or more culfures faken in the year 2021. The figure above (leff) shows a high prevalence of
H. Influenzae ar a very young age, win ifs reduction with age replaced by the progressive increase of the other bacteria

Comp[zmtmms

Cyslic Fibrosis affects the respiratory, digestive, and reproduchive systems with variaple degrees of
severiiy, Most of the PwCF, 85.9% of the children and 77.4% of the adulfs, are pancreatic insufficient.

especially F aeruginosa.

The defective chloride channel
in CF causes a range of
Adisturbances within fhe human
pody, disrupling fhe fransport
'nrough the cell wall of
chloride, ofher ions and
waler.
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Complicafions in Ck are 41% 5.1%

Prevalence of complications in 2021
28.3%

The lower prevalence of
Pancreafic Insutficiency in
adulfs is due to a nigher
number of pafients with mild
genoflype ano
Pancreafic sufficiency in the
adull parients. The most
important ofther complication is
CFRD, especially among
adulfs.

Mainly found in organs where - 2.8% 3.2% .
0

mucus linings are needed
(airways, infestines) and in Children (< 18)
glands which need fluid o
excrefe thelr subsfances
(oancreas, festicles. . .).

Flume PA 2009, Sinaasappel M 2002, Goodin B 2005,
McCallum TJ 2000, Lyon A 2002

Delinifions

B CFRD B IGT || Liverdisease

CFRD - Cystic Fibrosis Relared Diabetes
IGT - Impaired Glucose Tolerance

ABPA - Allergic Bronchopulmonary Aspergillosis

Among non-fransplant PWCFE
with a CT scan during fthe year,
abouf 74.9% had
Bronchiectasis (49.1% children
and 88.9% adulfs)

Adults
B ABPA

o [xocrine pancrealic insufficiency (Pl) is the inabiliry of the pancreas fo produce and fransport enough pancreatic enzymes o fhe duodenum
[0 digest faf and profeins resulting in malabsorplion with steatornea (fafty stools), malnutrifion and a deficiency in fal-soluble vilamins.

e Bronchieclasis is a long-ferm condifion where the airways of the lungs become widened, leading to a build-up of excess mucus that 5

can make fhe lungs more vulnerable to infection.



Tremtme///t /mra/em

Trearment of CF was mostly based on preventing or reducing sympfoms in order fo
avoid complications or fo stabilize the pafient. The infroduchion of modularor fherapy
has drasfically changead Cysfic Fibrosis disease management.

herapy, medicafion and hospitalization in 2021
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Cngl

~ 89.5% '
. . 85.9% 83.1%
78.0%
75 ‘
| 62.8% “
Most PwCFE did regular 58.4% r
chest physiotherapy .
>0 42.0% 4567

(99.9%). The mosf used
‘herapies were
mucolyfics (mbNase, 25
85.7% and Hypertonic
saline 67.4%) and

%

Bronchodilaftors 75.3%. 0 | ~
Durimg e Jear 2021 Children (< 18) Adults .l.
0N 1% of the PwCFE B Hospitalized [ Inhaled antibiotics Pulmozyme® [ Corticosteroids
maade af legst 4 B IV Antibiotics W Azithromycin® Pancreaticenzymes W Insulin therapy 17T
r@quir@d VISIS o the B Oral therapy for diabetes Diet only for Diabetes
clinic.

T &moa’ulator thempg

Cysfic fibrosis fransmembrane conductance regularor (CFTR) modulators are a class of
drugs thar act by improving production, infracellular processing, and/or funcfion of the

defective CF TR profein. These drugs are an exiraordinary advance in management of cystic
[ibrosis (CF) because they targel the production or function of the muftant CFTR profein ramher

'nan Ifs downstream CONSEQUENCES. widdieton p6, Taylor-Cousar 1, 2021

CFTR modulaftor use and access 2018 - 2021

Wih the expansion of
This figure represents he

'he labels fo younger 100 —
pafients and more . oroportion of PwCF by

gene varianfs, and the CF TR modularor therapy
medication cosls stafus. IFis based on the

reimpursement modulafor being faken

agreements by the S0 by the last consulfation
National Insfifute for Of rﬁerhgegr. ék;oirﬁgo./z%
Health and Disabilily orine PwLF (41.6%
nsurance (NIHDI, Shiicren ana 48,47
D71 ‘ 0 adulfs) In 2@21. [OOK ONne
, ) Tore peopie 2018 2019 2020 2021 of the available
erh CF ||\/|Dg M B Lungtransplant | Noteligible [ Eligible but not taking mOdUkﬁOrS.
B@@'Um COH“DU@ rO I Other or Blinded clinical trial KALYDECO® (lvacaftor)
hQ\/@ QOCCEeSss [0 ORKAMBI® (Lumacaftor/ivacaftor) [l SYMKEVI® (Tezacaftor/ivacaftor)
de U |QrOr rherg pu B KAFTRIO® (Elexacaftor/tezacaftor/ivacaftor)

Definilions @« ABFAIs an adllergic reacfion fo Aspergillus fumigarus a fungus fhaf colonizes the airways of some people with CF.
e CFRD/IGT - The maliunchioning of the endocrine part of the pancreas by fibrosis leads fo an insufficient secrefion of insulin leading fo IGT or diobeles.

o Liver disease - Due to a defechive CFTR profein some patients have problems in their biliary fract, where bile is thick and sticky and has
difficulry getting out of the liver, causing irrifation and inflammation in fhe bile ducts and leading o scarring (cirrhosis). 0




,Tmnsp antation and Cgstzc Fibrosis

When a person with CF develops severe ano progresswe UNg disease, lung
ransplantalon may become an opfion. A lung fransplant is indicafed only for pafients

who have a severe disease, who have exhausfed all ofther forms of conventional medical
reafment and whose shotf term survival Is compromised.

The most frequent organ fransplant Type of transplant n
done o people with Cysfic Fibrosis ] .
in Belgium is the lung fransplant. A Hns
'ew people will need ofher fypes of Kidney 29
organ fransplanfs such as a liver, n 2021, there were 2106 people
KiIdney, pancreas, hearf or o Liver 21 with CF alive (102 male, 114
combpination. 'emale) who had recelved o
Lung-Heart 15 rfansplanted organ in the pas.
Lung-Liver 11 |Their medion age (range) a
| une-Kidne 3 [ash consulration was 39.4 (2.6 —
. / 69.1) years. 97.7% of those with ©
Liver-Kidney 2 ransplant
were aaulfs
Heart 1
Lung-Liver- 1
Kidney

The regisiry records show hat since ifs inceplion in 1999, ar least 307 people with CF,
140 male and 161 female have benelfifed from fransplantation. While most were in
adull patients, af least 31 were children.

Number of people with CF by fransplant stafus
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In 2021 ar least one in every five adults with CF (20.8%) was a fransplant patient.




People with CF are
reduced fherapy bu
oroportion graduo

ving longer. And with the new life ¢
rden, this is infroducing new challe
Ng and faking up a career el
indicarors of social In

legra

N 2021 almost half of the adulrs with

CF aged 18 years and above had d

adulls had either a high
'ull-fime or part-fime |ob.

qualification / degree

78.7%

*Employment and education level excludes adults attending school.

Due fo advancements in CF care and frearments

Lje statistics

More than fhree guarters of

school diploma or college

Since inceplion of the registry, there
have been 220 reported deaths, mostly from

respirarory causes. Abour 9.1% of the
reporfed deaths were in children below 18 years.

N
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e,
ren Dorn

While survival eslimates for people wi
Belgium are currently nof availab

‘e median predicted survival for chilc
with CF befween 2017 and 2021 according to

'he CF foundation (USA) Is abouf 53.1 years.

N
O

Percentage (%)

This means fhat assuming no further
improvements in mortality rafe or clinical care

and ignoring fhe potenfial impact of CFTR
modulafors in younger PWCF, ar least half of

children born with CF from 2017 fo 2021 are
oredicted to live beyond 53.1 years of age.

Cystic Fibrosis Foundation 2021

Bmsse

B Respiratory || Transplant
Cardiac B9 Liver BB Suicide B® Trauma B Unknown

*The causes of deafh are nol mufually exclusive
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Al least 391 children (biological or

adopfed) have been reporfed from
239 parents with CF since the

sfart of the regisiry,
n 2021, there

were 18 children reporfed (including
nine pregnancies) by a parent
with CF In 2021,

~
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Kaplan E 1968, Barreto C 1991, Dreyfus DH 1996,
Sawyer SM 2005, Janice E Whitty 2010, Jelin AC 2017

including the hignly effective
CF TR modulators, people with CF confinue
Ife expecltancy with befter quali

[0 have Improveo
'y of lire.

Main causes of deafh™

44.1%

25.0%
18.2%
15.0%

45/41/
° 027%14710%

Causes of death

Other [ Cancer
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