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CF overview 

 
• 1st documented in 1938 
 
• Autosomal recessive disorder 

caused by mutations in the cystic 

fibrosis transmembrane 

conductance regulator (CFTR) gene 
 
• Responsible for transport of chloride 

ions across epithelial cells (airway, 

intestine, pancreas, kidney, sweat 

glands and male reproductive tract) 
 
• 6 functional class mutations -> wide 

spectrum of disease  
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CF overview CF overview  
 

• CF continues to limit survival and quality of life 
 

• large burden for patients and families 
 

• Becoming more frequent in non-European 

populations  
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Early Life Origins of CF (ELO) Study  
 

• Queensland Cystic Fibrosis Research Program   
• Cystic Fibrosis Foundation, Children’s Health Foundation, Medical Research Future Fund, University of  

Queensland 
 
 

• Pulmonary inflammation, infection and structural disease are present in patients without evidence of respiratory 

symptoms (AREST CF program) 
 

• BAL neutrophilic inflammation in pts 3months old 
 

• 80% infants with abnormal chest CTs (bronchial dilation, wall thickening and gas trapping) 
 

• Radiological bronchiectasis in 57% school aged children 
 
 

• Lack of sensitive and/or age appropriate measures to detect and monitor early CF lung disease progression 
 

• Limitations with traditional ‘gold standard’ techniques – spirometry, MBW, CT scans 
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Early Life Origins of CF (ELO) Study 

 

 
Aims 
 
1. Improve clinical outcome measures across the lifespan and disease severity spectrum in CF 
 
2. Develop biomarkers and clinical indicators in children and adults with CF that allow for better 

prediction of the onset of acute exacerbations 
 
3. Characterize age-related changes in anxiety and resilience in children with CF and the 

relationships between emotional wellbeing and sensitive markers of lung disease 
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Early Life Origins of CF (ELO) Study  
 
Protocol 
 
• CF patients aged 3 months – 30 years @ QCH, TPCH and Mater 
 
• Data collection at clinic visits, annual reviews, and exacerbation related admission  
 

➢ Biomarkers of systemic 

inflammation 
➢ Inflammatory and immune 

mechanisms 
➢ Respiratory and gastrointestinal 

microbiome analysis 
➢ Lung function 

measurements ➢ Structural 

and functional 
assessments  

➢ Psychosocial measurements 
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Preliminary results Intra-breath oscillometry 
 
• 166 children and 12 adults recruited • Oscillometry measures respiratory system resistance (R) and reactance (X)  
 
 

Intra-breath 
Oscillometr

y  
(IB-OSC)  

 
 

 

IB-OSC vs. 

MBW 

 
 
 

 

Urinary GSA  

 

 
 

MRI 

 
 

Psychosocial 
Questionnaires 
 

 
• IB-OSC uses a single 10Hz waveform, collects 10-16 samples per second 

= ‘tracking’ of changes during breathing 
 

• In CF, distinct changes in resistance and reactance data 
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Case study 1 

4.5yr male, history of exacerbations  
 

Visit 1: Visit 2: 
- Asymptomatic - Mild symptoms 
- Obstruction and - Increased resistance 
 inhomogeneity  and 
   decreased reactance 
  - LCI 10.2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IB-OSC vs. MBW 
 
• MBW is the gold standard for detecting early changes in peripheral airways -> feasibility in young children can be low 

& time consuming 
 
• Xrs measurements include small peripheral airways = also reflect ventilation inhomogeneity  
 
 

LCI
2.5% 

 XeE 
 

 

XeI 
 

 
 

  
   

ΔX 
 
 

 
• Paired measurements on 79 children 
 

• 8 unable to achieved MBW, 4 unable to achieve both 
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Case study 2  

3yr male, asymptomatic  
 
 

Visit 1: Visit 2: Visit 3: 
- Asymptomatic - CT performed - Pulmozyme and 
- Obstruction and - Increased resistance  seretide 
 inhomogeneity  and - Results 
- LCI 11.1  decreased reactance  improved 
    - LCI 8.9  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IB-OSC vs. MBW 
 
• No differences in gender, age, height or CFTR mutations btw those with normal and abnormal MBW results 
 
• Significantly more negative (decreased) Xrs variables in pts with abnormal MBW 
 
• 70% of patients were classified correctly by both techniques, fair concordance  
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Urinary GSA 
 
• Glutathione sulphonamide (GSA) -> irreversible by-product of glutathione oxidation 
 
• Urine GSA correlates well with GSA levels measured in BAL and serum samples, and other markers in neutrophilic 

inflammation 
 
• Potential for urinary GSA as a non-invasive biomarker of lung inflammation for CF pts 

 

Urinary GSA  
 
• 102 children (median age 11.5 years, 25%-75% 6.4-14.4) and 64 adults (median age 32.5 years, 25%-75% 25.0-

39.0) admitted to hospital for management of an acute pulmonary exacerbation 
 
• Urine samples collected at admission and discharge 
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Admission Discharge  

       

     admGSA < disGSA admGSA > disGSA  
  

• Urinary GSA was responsive to the resolution of an acute pulmonary exacerbation 
 

• Correlated with subjective and objective measures of disease activity for children 

 
 
 
 
 
 
 
Admission  

 admGSA < disGSA 

 
 
 
 
 
 
 

Discharge  
 admGSA > disGSA 
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MRI MRI  
 
• New protocol that allows for analysis of lung structure and assessment of respiratory function 
 

• Breath hold = Ultrashort echo time (UTE) & spiral volumetric interpolated breath-hold examination (VIBE) 
 

• Free breathing = 3D UTE & spiral VIBE 
 

• Slow, deep breathing = 2D dynamic fast low angle shot (FLASH) 

 

• Performed in pts >6 yrs 
 
• Requires a matched CT scan  
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Psychosocial questionnaires 
 
1. Health Related Quality of Life (CFQ-R) – CF-specific instrument designed to measure impact on overall health, daily 

life, perceived well-being, and symptoms 
 
2. The Child and Youth Resilience Measure (CYRM) – A screening tool to explore the resources (individual, relational, 

communal, and cultural) available to individuals, that may bolster their resilience 
 
3. The Spence Childhood Anxiety Score (SCAS) – An instrument developed to assess the severity of anxiety 

symptoms. The scale assesses six domains of anxiety including generalized anxiety, panic/agoraphobia, social 

phobia, separation anxiety, obsessive compulsive disorder and physical injury fears 
 
4. The Family Assessment Device (FAD) – Assesses structural and organizational properties of families and the 

patterns of transactions among family members 
 
5. The Cystic Fibrosis Problem Checklist (CFPC) – Developed to assess treatment adherence behaviour in relation to 

cystic fibrosis  
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Psychosocial questionnaires  
 
• Administered/sent 287 surveys to parents = 196 returned (68%) 
 
• Administered/sent 98 surveys to children = 35 returned (36%) 

 

 

• Noting changes in anxiety and health related scores and poorer lung function outcomes 
 
• Noting trends in adherence across all a number of CF domains and patients with worse clinical symptoms; parents 

still identifying that they would like more help surrounding these issues 

 

• First surveys to be performed in very young children and to assess family dynamics and relationships 
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Summary 
 
• Seeing major improvements to CF care 
 
• New challenges will emerge 
 

• Early detection of lung disease progression 
 

• Tailoring care to individual needs and phenotypes 
 

• CFTR modulators 
 

• Adult care 

 

• Keep doing what we’re doing but embrace the new things coming!!!  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Thank you! 
 
Dr Tamara Blake 
 
t.blake@uq.edu.au  
+61 7 3069 7415 
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