Cystic Fibrosis
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- Among the most common life shortening genetic
liInesses, median survival Is 47years

. Chronic, progressive obstructive lung disease.

it s SR G S e i ey e > n e, i i el e e i e e AT N g NS i el o LIS o e TN v 137 I e = e D JEoNr I
,, AL S e D7\ N L ey = =& : A A ndal b= MU =1 T e R -dg e IS, T

. i e S ST ey =/ A @I« £ 21 ) YA B vY.Vik AT MDYl faNeED Ve X 8 BB ‘TiO0 0N Y1

O . = YL e e = I N Vg | ity | Bl = 1id\ ™ RRERAR ] B0 W AN - & J 414 [ 1 | Y b o

SN Rl RO



Epidemiology

. 30,000 cases In North America.
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1:3200 In whites, 1:15000 in people of




Pathogenesis

-The disease Is caused by a genetic mutation on
chromosome 7g31.2, which codes for the cystic

fibrosis transmembrane conductance regulator
(CFTR) protein.




Class 1: Lack of protein production

Class 2: Defect in protein trafficking with degradation Iin
endoplasmic reticulum

Class 3:Defective regulation of CFTR
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No No traffic Less Less Less
protein Function Function Protein Stable

G542X (a) R1066C G551D R117H A455E c.120del23
394delTT (a) AS61E SS549R R334W 3272-26A>G rFS08del
1717-1G>A (b) F508del G1349D 3848 + 10 kb C >T




- Most common mutation delta 508, it Is a class 2
mutation, 70% have one gene 50% have 2
e -enes
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. 2 mutations are needed for the disease

. Classes 1-3 are assomated W|th early onset of
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Paracellular

Mucous layer pathway

Airway surface liquid
——

NaC cl- G- Ha20 Apical
T alls M membrane
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Cystic Fibrosis
transmembrane
Na+ K+ C] conductance

:t; regulator
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membrane

Inhibition

Na+ Figure 2 (a) Normal
Na/K ATPase H20 /ClI- airway epithelium

Mucous layer
Bacteria

Na+ Na+ Figure 2(b) Cystic fibrosis
Na/K ATPase airway epithelium
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Pathophysiology

- Lungs: Mucus plugging==inflammation, chronic
Infection, small airway obstruction, bronchiectasis

. EXocrine pancreas, intestines and liver: vicid
secretlon Pancreatlc |nsuff|C|ency mtestlnal
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Diagnosis

. Cyctic Fibrosis Foundation diagnostic criteria:

- The presence of 1 or more phenotypic symptoms of CF like, recurrent sinopulmonary
disease, nutritional of gastrointestinal symptoms, or absence of vas deference.

- OR

- Positive family history of CF in a sibling
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The gold standard for diagnosis of CF remains the pilocarpine
lontophoresis sweat test developed by Gibson and Cooke in 1959

. Chloride concentration mmol/I

. O 29 CF unllkely
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Diagnosis

- False positive sweat CI.

- Eczema, Ectodermal dysplasia, malnutrition,
congenital adrenal hyperplasia, Adrenal
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Diagnosis

- Abnormal nasal potential difference measurement. (Absence of
voltage after pilocarpine administration).

- Fecal elastase to measure exocrine pancreatic junction.

. Genetic testing:

www. cftr2.org



http://www.cftr2.org

Diagnosis

Newborn screening was implemented in all states in 2010

Newborn screening was associated with improved nutritional status, and lung
function at age 6.

It has 90% sensitivity but low specificity.

Immunoreactive trypsinogen is measured in the newborns blood.
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Clinical Manifestations

- Recurrent sinopulmonary infection




Clinical Manifestions by age

- Hyperechoic bowel of fetal US, Is suggestive of CF

- Delayed meconium passage, meconium plugging and
meconium ileus, are present in 15-20% of infants with CF.

- Due to high protein in meconium

. msplssatlon of meconlum IS bowel Ieadlng to mtestlnal
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Clinical Manifestions

- Less frequent manifestations in infancy

. Salt depletion sydrome, results in hyponatremic,
hypokalemic, hypochloremic metablolic alkalosis.

- Prologed neonatal jaundice from intrahepatic biliary
staS|s an_d extra _hepatlc blllary obstructlon
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Clinical Manifestations

- |n older children, adolescents and adults.
- Recurrent lung infection
- Poorly controlled asthma

L} L}
Wi A e : 2% st W - S S ) i e e AL I [ = i 2 Q) () il b Wl i e = CoN -’y g S XL s sl e T
- Y . = S = == el e A s / A = : Znn = jhy = R e T : =
: R e e AR D i el :._—,‘4-;-’-_-. SRl A=y T T, S G My T N Al ) W e e e S| A ST A et A R
J JOIL e ey | SRS, T SAT, Ul e o | cA v A S (1= = 1 ST, Vi e M il (R s et e W AR A ™ Sl 'n N " AT ¥




Clinical Manifestations

- Malabsorption
- DIOS...Distal Intestinal obstruction syndrome
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Management

- The aim of management is to

- Maintain optimal lung function

. Antibiotics




Management

- In the US cystic fibrosis care is provided at CF
foundation accredited centers with a multi
disciplinary team approach.

Cystlc FIbI‘OSIS Foundatlon S Pulmonary Cllnlcal Practlce
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Management

- Chronic airway infection

- surveillance cultures; pseudomonas, staph aureus, atypical
mycobacterial infections, fungal infections

- First evidence of pseudomona colonization is usually treated
with inhaled tobramycin




Prevalence of bacteria identified in respiratory secretions from patients with
cystic fibrosis, by age cohort
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The graph shows the proportion of individuals in various age groups who had pasitive cultures for each
of these bacterial species dunng 2019




Management

- Airway clearance

- Percussion, postural drainage, active cycle
breathing, positive expiratory pressure, high
frequency chest wall oscillation.
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Management

- Chronic airway infammation

- |buprofen: high doses (blood levels of 50-
100microgm/ml) have been associated with
decrease neutrophil migration and decreased
Inflammation
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Management

- Pancreatic enzyme replacement therapy

- Pancreatic enzymes must be taken with every meal
and snack

. The dose IS 2000 2500u/kg of Ilpase/meal
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Management

- Management of the compilcations

- Pulmonary exacerbation: worsening cough,

shortness of breath, fatlgue or welght loss,
~dec e lung ons b b e s
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Management

- Hemoptysis 9% of patients:
- usually from bronchial arteries, in advance disease
. treatment is antibiotics for mild to moderate, 5-250ml
- Bronchial artery embolization or lung resection for sever bleeding
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Management

- Chronic rhinosinusitis and nasal polyps
- Medical therapy with inhaled steroids, saline rinses

. surgery, functional endoscopic sinus surgery.

- DIOS




Management

- CF liver disease

. Patient get biliary fibrosis that leads to biliary
cirrhosis and liver cirrhosis
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Management

- Cystic Fibrosis Related Diabetes Mellitus

- CFRD has been associated with decreased body mass index, lung functions and
mortality

- Early control improves outcome and mortality
- Microvascular complications of DM can happen

at Jncrdence merease 5% er year after 10 years of age, and 10% per year after 20
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Management

- Disease-Modifying Therapies

- |vacaftor is an oral pharmacologic potentiator
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Management

- CFTR modulator therapies

. |lvacaftor




Table 1. Most common CFTR
mutations causing CFin 2013

_ Mutation Prevalence (%

One copy

G542X

Abbreviations used: CFTR, cystic fibrosis transmem-
brane conductance regulator; CF, cystic fibrosis.




Management

- Lung transplantatior







Non-CF Bronchiectasis




. Incidence unknown and varies between
4/100.000 (children) — 52/100.000 (adults)

- It is still an important cause of chronic
suppurative lung disease In low-income countries
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- Definition: dilatation of the airways, supported by
radiological and clinical evidence

- Pathophysiology:
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. Etilogy

- ldiopathic 17-40%
» Aetiology depends on region: primary
Immunodeficiency/
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Al Subie et al. J Paediatr Child 2012.

Table 1 Factors predisposing to bronchiectasis

C'st:c nbrosis
Innum_:jeh(_ln( X

Primary mmune defects

Common vanable mmunodenciency
Hyper immunogliobulin E/JOb syndrome
Panhypogammaglobulinaemia
Secondary immune defects
HIVIAIDS
infection
anona!y aspiration
Iimpaired airway protection (e.Q. cerebral palsy)
Structural proximal airway abnormalities
Cleft larynx
H-type tracheo-oesophageal fistula

Congenital structural lung malformation
gronchomalacia
Trachecobronchomesgaly (Mounier-Kuhn syndrome)
Cartilage deficiency (Wilhams—Campbell syndrome)
P."amar' Clllar GSL::r\GSla
Retained foreign body
Miscellaneous
Post-chemotherapy
Post-irradiation
Allergic bronchopulmonary aspergillosis
Smoke inhalation
Autoimmune conditions
Inflammatory bowel disease
Rheumatoid arthritis
Yellow naill syndrome




Table =2 Summmary of associations withh mon-CF
bromchiectasis of childhood by disease category
(989 patients withy 9949 associations)

Total mumiber o of total
NO association 308 3295
Imnmnfectiowus 1 /<3 1 <Sg
Frirmary irmmrmaunmnodefliciency 15 1 796
AspirationJforseigm bhody > 1
Frirmary ciliary cdyskimesia
Comaenital rmaliforrmation
Secondary irm munodeficiency
Asthhma
Bromnchmiolitis obliteram s
Skeletal disease s

COoOthers

Brower et al. BMC Pediatr 2014




Symptoms

. Chronic cough > 8 weeks

.- Asthma not responding to treatment

- Pneumonia with incomplete resolution or
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. Investigations
- Imaging
HRCT gold standard, sensitivity 97% ,MRI ?

- Differential diagnosis Sweat test, screening for
PCD

- CRP, WBC, Immunological screening
* |gG, IgA, IgM, specific antibodies, HIV, IgE,
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Treatment

. Treatment of the etiology If possible

 Antibiotics, inhaled and oral




“Thank you!







