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Percent Surviving
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Survival from Age One by Birth Cohort
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Respiratory Severity in 18 Year Olds, 1985 to 2007

Figure 40
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The proportion of 18 year olds in the mild to normal lung function categories (FEV, > 70 percent
predicted) has increased from 32 percent in 1985 to 67.3 percent in 2007. While those with severely
affected lungs (FEV, < 40 percent predicted) has decreased from 33 percent to 7.6 percent.



Improved Survival with Treatment Innovation
Incremental Modest Benefits

_ _ Personalized
Advances in therapy have been incremental Medicine for CF

A Individual benefit is modest but cumulative
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Do o Po Po Do Do o o To I

The 10 golden rules of CF care

Maintain good nutrition

Daily chest physiotherapy

Pharmacological enhancement of mucociliary clearance

Avoid pseudomonas infection

Early diagnosis and prevention of non -apparent lung damage
Early and aggressive antibiotic therapy of respiratory infection
Anti -inflammatory therapy

|dentify and treat complications

Centered care with regular and frequent routine evaluation

Strict adherence



Causes of malnutrition in CF

Pancreatic insufficiency Chronic lung disease

Malabsorption Chronic cough Vomiting

fat, micronutrient Dyspnea Fatigue
energy Recurrent infections Anorexia

Increased Increased Decreased
losses needs intake

Malnutrition
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FEV1%pred (mean)
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Risk of Malnutrition:{ BMI
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The 10 golden rules of CF care

Maintain good nutrition

Daily chest physiotherapy

Pharmacological enhancement of mucociliary clearance

Avoid pseudomonas infection

Early diagnosis and prevention of non -apparent lung damage
Early and aggressive antibiotic therapy of respiratory infection
Anti -inflammatory therapy

|dentify and treat complications

Centered care with regular and frequent routine evaluation

Strict adherence



Daily chest physiotherapy

@ Physiotherapy to improve airway clearance is considered an
Integral component of the management of CF

@ Several mechanical devices and airway clearance technigues
were developed: autogenic drainage, positive expiratory pressu
(PEP) masks, flutter aratapella

Hess, Res Care 2001



Physiotherapy

Retained purulent secretions have etiologic role in
alrway disease

Variety of technigues:
¢ Postural drainage and percussion (CPPT)
¢ Percussive vest
¢ Airway maneuvers (PEP)
¢ Flutter valves / airway occlusion devices (AOD)
¢ Aerobic exercise



w Physiotherapy routinely used:3 times daily

¢ Meta analysis35 studies:
w PT better than no PT for clearance
w No long term evidence of therapeutic effect
wNo evidence one technique superior to others
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The 10 golden rules of CF care

Maintain good nutrition

Daily chest physiotherapy

Pharmacological enhancement of mucociliary clearance

Avoid pseudomonas infection

Early diagnosis and prevention of non -apparent lung damage
Early and aggressive antibiotic therapy of respiratory infection
Anti -inflammatory therapy

|dentify and treat complications

Centered care with regular and frequent routine evaluation

Strict adherence






Hypertonic saline (7%)

e Hyperosmolar agent, induce osmotic flow of water into the
mucus layer, thereby rehydrating secretions

@ Improve mucus rheology and transportability of sputum

@ Improve mucociliary clearance and lung function

King 1997; Wills 1997; Eng 1996; Robinson 1997; Ballmann, 2002; Elkins, et al. N Engl J Med. 2006; Donaldson, et al. N
Engl J Med. 2006



Inhaled Hypertonic®o) Saline
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Hypertonic saline {%)

e May reduce bacteridbad

e Itis effective and safe also in youdgldren

@ Reduce exacerbationate in patientswith CF

King1997 Wills1997 Engl1996 Robinsori997 Ballmann 2002 Wark Cochrane DatabasgystRev2009



Evidence of Increased DNA Content in CF BAL
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BALF Neutrophil Count and DNA Levels
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Neutrophil Death in CF Lung Disease

Neutrophil Releasing Enzymes Neutrophil Releasing DNA




Effects of recombinant human DNase on FEV

Endpoint
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Effects of recombinant human DNase on FVC

Endpoint
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Early intervention study
Age6-10years,FVC 85% predictedFEV % Predicted)

Pulmozyme
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Respiratory Tract Exacerbations
Time to First Event

Pulmozyme
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Review

European Cystic Fibrosis Society Standards of Care: Best
Practice guidelines

Jl:lun:al of Cystic
Fibrosis

www, elsevier.com/locatel jof

3.7.1. Mucolvtics

The only mucus degrading agent that has proven efficacy in CF
is dornase alfa. Studies have demonstrated improvements in lung
function and a reduction in pulmonary exacerbations in patients
regardless of disease severity [32]. Recent evidence from an
analysis of a large data base suggests that dornase alfa reduces
lung function decline [33]. Treatment effects are lost when
treatment 1s ceased, therefore long term maintenance therapy is
required. Other mucolytics, such as N acetyl cysteine, have not
been proven to be effective in CF patients [34].

32- Jones AP et al, Cochrane Database Syst Rev 2010
33- Konstan MW et al, Pediatr Pulmonol 2011
34- Nash E et al, Cochrane Database Syst Rev 2009 Smyth et al, Journal of CF 2014
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The 10 golden rules of CF care

Maintain good nutrition

Daily chest physiotherapy

Pharmacological enhancement of mucociliary clearance

Avoid pseudomonas infection

Early and aggressive antibiotic therapy of respiratory infection
Early diagnosis and prevention of non -apparent lung damage
Anti -inflammatory therapy

|dentify and treat complications

Centered care with regular and frequent routine evaluation

Strict adherence



Chronic Mucoid/Biofilm
Uninfected : Bacterial Bacterial
' Infections Infection

Eradication

Lung Function

Y

Time

Inflammation may be reversible during the transient infection period,
but increasing inflammation and irreversible lung damage occur with
chronic and mucoid infections. There is evidence that some inflamma-
tion and lung damage may occur at times earlier than indicated. “100%”
indicates the top of the y-axis for the Lung Function box.

Stamer et al. Ann Intern Med 2005
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FEV1%pred (mean, CL 95%)
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Ways to reach adulthood witholRseudomonas

A Avoid infection
I Most infections are acquired in the community
I Avoid cross infection inside and outside the clinic

I Hand washing



We cannot avoid germs

However, there are ways
to lower the risk of
catching and spreading germs







Bacteriaandvirusesthat cause respiratory infections
can spread from one person to another

by contact In adroplet
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WHEN TO CLEAN YOURIHANDS
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handrails, elevator buttons, public
telephones, countertop pens and grocery
carts
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PreventingGermsim Public
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Infection control

Infection S
Control is 25.?33?
part of CF

Care

Medications






Patient segregation

A Fully indicated
I B. cepaecia
i MRSA

A Relatively indicated
I P. aeruginosa




Segregation reduced acquisition
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50

of mucoidP. aeruginosa

K.O. McKay et al. / Journal of Cystic Fibrosis 8 (2009) 400404

0% E. coli %HI 0% S.aureus B %nmPsA M %mPsA

30

20

% isolating organism

10

Fig. 1. Culture results for all children aged 5 years and younger before (1999-2002) and after (2004-2007) the institution of the ‘segregation” policy.
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Clinical aspects of pseudomonas infections

A Avoid infection
I Most Infections are acquired in the community
I Avolid cross infection inside and outside the clinic

I Hand washing
A Frequent surveillance
A Eradication of first isolation

A Suppression of chronic infection



Effect of early antibiotic treatment on development
of chronic P. aeruginosa infection in CF patients
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Fig. 1. Bacteriological results of treatment of cystic fibrosis patients with
intermittent P. aeruginosa colonization with either oral ciprofloxacin and
nebulized colistin or with no treatment for 3 weeks. Two years follow-up [37].

Haiby et al. JCF 2005



The EarLy Inhaled Tobramycin for Eradication
(ELITE) study

W 28-day TIS [O56-day TIS m Non-randomised patients
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Figure 4 Proportion of patients free of Pseudomonas aeruginosa at day
28 and 1 month after the end of treatment (month 3; safety population).
At 1 month after the end of treatment, some patients did not have data
available. TIS, tobramycin inhalation solution 300 mg/5 ml.

Ratjen et al. Thorax 2010



Time to recurrence of P. aeruginosa
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Figure 3 Kaplan—Meier plot of time to recurrence of any strain of
Pseudomonas aeruginosa in patients with cystic fibrosis treated with
tobramycin inhalation solution twice daily (efficacy evaluable population).
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Study Population

CF patients
N=465 a4
Excluded

' N= 335

AChronic PA
New P. aeruginosa isolation CNe"er AL (7
N=130

Eradication Failure
N=26 (20%)




Factors associated with failure to eradicate PA

Later age of CF diagnosis

L

Less visits to the CF Center

L

No treatment with HS

L

Multi/ Pan-resistant PA

L

PA colonization in the past

L

Air trapping in HRCT

L



Clinical aspects of pseudomonas infections

A Avoid infection
I Most Infections are acquired in the community
I Avolid cross infection inside and outside the clinic

I Hand washing
A Frequent surveillance
A Eradication of first isolation

A Suppression of chronic infection
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From planktonic form to biofilms
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Predicts Poor Survival in CF
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Antibiotic Therapy

w Guided by culture data

¢ Sputum culture (for CF organisms)
w Recommended frequently (at every clinic visit)
+ with exacerbations

w Oral Therapy
¢ Criteria:
w Mild exacerbation
w Sensitive organism
¢ Treatld-21days
Staphaureut¢ R2E& 0 Of AySZ YIONREtARSST |
P aeruginosaFQ +/inhaled tobramycin or colistin



Inpatient Antibiotic Therapy

w |V Therapy
¢ Criteria:
w Severe exacerbation
w Resistant bacteria
w Failed oral therapy

¢ Treatl0-21days
w 2agents based on sputum culture data
¢ RCT: PCN + Tobra vs. PCN + Placebo

w Decreased rate of readmission with Tobra
¢ RCT3agent offered no additional benefit
¢ RCT: culture guided therapy of questionable benefit
w Multidrug resistance PSA:

¢ Synergy studies available but questionable

Smith AL; et al. Pediatt999Aaron SD et al.Lanc@005Blumer JL et al. Ches2005



TOBI: Phase Il .
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2 year f/u trial: in adolescents showed
similar results:14.2% relative change in
FEM
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Effect of Inhaledobramycin
on Time to Exacerbation
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The 10 golden rules of CF care

Maintain good nutrition

Daily chest physiotherapy

Pharmacological enhancement of mucociliary clearance

Avoid pseudomonas infection

Early and aggressive antibiotic therapy of respiratory infection
Early diagnosis and prevention of non -apparent lung damage
Anti -inflammatory therapy

|dentify and treat complications

Centered care with regular and frequent routine evaluation

Strict adherence



HRCT images before and after I.v. antibiotic therapy

Before After

Davis et al. AJRCQAA07



HRCT images before and after I1.v. antibiotic therapy

Before After

Davis et al. AJRCCM 2007



HRCT images before and after I.v. antibiotic therapy

Before After

Davis et al. AJRCCM 2007



Before and after Atb freatment
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Before and after Abx treatment
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Before and after Abx treatment

Before

After

Improvement - but not disappeared
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Total HRCT scores before and after I.v. therapy
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Acute exacerbation

w Early aggressive treatment of pulmonary exacerbations
Improve the longer term clinical outcome

w Definitions are based on subjective clinical assessment of the
[/ C LIKeaAOAlya YR N5 RSTAY
severe or mild

¢ No uniform definition

¢ No validation of proposed definitions



- Fuchs et al - Pulmozyme®: (25)
"Exacerbation of respiratory symptoms": a patient treated with parenteral antibiotics for any 4 of
the following 12 signs or symptoms:
— Change in sputum
— New or increased hemoptysis;
— Increased cough;
~ Increased dyspnea;
— Malaise, fatigue of lethargy;
— Temperature above 38°C;
— Anorexia or weight loss;
— Sinus pain or fenderness;
— Change in sinus discharge;
— Change in physical examination of the chest;
— Decrease in pulmonary function by 10 percent or more from a previously recorded value;
— Radiographic changes indicative of pulmonary infection




- Ramsey et al - inhaled tobramycin: (17)
Pulmonary exacerbation indicated by at least 2 of the following seven symptoms during the study:
— Fever (oral temperature >38°C);
— More frequent coughing (increase of 50%);
— Increased sputum volume (increase of 50%);
— Loss of appetite;
— Weight loss of at least 1 kg;
— Absence from school or work (at least 3 or preceding 7 days) due to illess;
— Symptoms of upper RTI.
These symptoms had to have been associated with at least one of the following 3 additional
criteria:
— Decrease in FVC of at least 10%:
— An increase in respiratoty rate of af least 10 breaths per minute;
— a peripheral blood neutrophil count of 15 000 per cubic millimeter or more.



The signs and symptoms that are most
predictive of a pulmonary exacerbation

¢ Increased Cough

¢ Change in sputum (volume or consistency)

¢ Dyspnea

¢ Anorexia or weight loss

¢ Decreased energy level

¢ Fever

¢ change in respiratory examination and respiratory rate
¢ Decreases in spirometric parameters.
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The 10 golden rules of CF care

Maintain good nutrition

Daily chest physiotherapy

Pharmacological enhancement of mucociliary clearance

Avoid pseudomonas infection

Early and aggressive antibiotic therapy of respiratory infection
Early diagnosis and prevention of non -apparent lung damage
Anti -inflammatory therapy

|dentify and treat complications

Centered care with regular and frequent routine evaluation

Strict adherence
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