




 The majority of children attending CF clinic 

are non-productive of sputum 

 The gold standard, broncho-alveolar lavage 

(BAL) is not readily accessible and requires a 

GA 

 

 

 

 
 

 

 

 

 

 

 

Clinicians rely on less invasive options in non-expectorating children 

 

Alternative techniques: Oropharyngeal suction, oropharyngeal swabs, 

cough swabs, cough plates, nasopharyngeal suction 
 



 8/9 specialist paediatric CF centres use 

OPS to collect sputum from young children 

› 4/9 centres use OPS as their primary sample 

collection method,  

› 4/9 use OPS occasionally  

› 1/9 does not use OPS at all 

 

Cough or throat swabs } 



 Determine the diagnostic accuracy of 

OPS compared to the gold standard BAL 

in young children with CF 

 Assess the level of distress experienced 

by children during OPS 

 



 All children with CF undergoing BAL as 

part of an annual surveillance program 

were eligible 

 OPS performed before the child was 

taken down to theatre 

 BAL of the right upper, middle and 

lingula lobes was then performed 

 

 



 Child distress assessed using Groningen Distress 

Scale 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Score Level of distress 

1  Calm 

2 Timid/Nervous 

3 Serious Distress but still under control 

4 Serious distress with loss of control 

5 Panic 



 65 paired samples from 39 children (average age 3 

years old) were collected 

 
 Organism 

Prevalence on BAL samples, 

n (%) 

Pseudomonas aeruginosa 5 (8%) 

Staphylococcus aureus 14 (22%) 

Haemophilus influenzae 27 (42%) 

Aspergillus fumigatus 11 (17%) 

Stenotrophomonas 

maltophilia 
4 (6%) 

MRSA 2 (3%) 



  Organism 
NPV,  

% (95% CI) 

PPV,  

% (95% CI) 

Pseudomonas 

aeruginosa 
98 % (91 - 100%) 67 % (23 - 95%) 

Staphylococcus 

aureus 
94% (83 - 99%) 65% (38 - 86%) 

Haemophilus 

influenzae 
66% (51 - 79%) 67% (38 - 89%) 

Aspergillus 

fumigatus 
88 % (77 - 95%) 80 % (29 - 97%) 

Stenotrophomon

as maltophilia 
97% (89 - 99%) 0 % (0 - 81%) 

MRSA 98% (92 - 100%) 100 % (17- 100%) 



NPV 

 Likelihood of child with a negative OPS having a negative BAL 

 With 95% confidence we can say that 91-100% of children without 

pseudomonas on OPS will not have pseudomonas on BAL 

 

PPV 

 Likelihood of child with a positive OPS having a positive BAL 

 With 95% confidence we can say that 23-95% of children with 

pseudomonas on OPS will have pseudomonas on BAL 

  

 Organism NPV,  % (95% CI) PPV,  % (95% CI) 

Pseudomonas aeruginosa 98 % (91 - 100%) 67 % (23 - 95%) 



Score Level of distress 

1  Calm 

2 Timid/Nervous 

3 Serious Distress but still under control 

4 Serious distress with loss of control 

5 Panic 
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 In the cohort studied, OPS samples had high 

specificity and NPV (excluding Haemophilus) 

› If an organism was absent on OPS, there was a 

high probability the organism was absent on BAL 
 

 

 Distress experienced during OPS was 

generally high and peaked in 2 & 3 year olds 





 To assess the effectiveness of the lung flute in 
obtaining a sputum sample from children with 
cystic fibrosis (CF) that are unable to produce a 
sample with coughing alone 

 To assess ease of use of the lung flute 

 



 Children with CF attending an outpatient clinic 

 Known ability to expectorate sputum  

 Unable to provide a sputum sample with 
vigorous coughing alone on day of study 

 



 25 children each used the device on two separate clinic 
visits, average age 12 years 

 A sputum sample was obtained on 26/50 (52%) 
occasions 

 On further analysis: 
› The lung flute was successful in inducing a sputum sample on 

9/33 (27%) occasions when a child’s cough was dry and non-
productive on presentation 

› The lung flute was successful in inducing a sputum sample on 
17/17 (100%) occasions when a child’s cough was moist and 
non-productive on presentation 

 

 



 24/26 samples yielded a positive culture result for 
at least one known CF pathogen 

 
Bacterial pathogen Number of samples  

bacteria isolated in 

staphylococcus aureus  14 

pseudomonas 

aeruginosa  

13 

haemophilus influenzae  3 

stenotrophomonas 

maltophilia  

2 

MRSA 1 



 

 

 

Outcome Median (range) 

Ease of use on 10-point VAS 1 (0-5) 

Time taken to obtain sample 10 min (2-14min) 



 The lung flute appears to be a clinically useful 
and easy device to use for sputum induction in 
children with CF 

 Further research comparing the lung flute to 
other sputum induction methods in CF is 
warranted 

 

 





 Salti-CF Trial: Normal saline vs 3% 

hypertonic saline vs 6% hypertonic saline 

› Bottom line:  

 6% better than 3%  

 3% better than normal saline 

 Hypertonic saline during hospitalisation 

› Bottom line: In adults, shortens length of 
hospital admission (by 1 day) and improves 

symptoms 

 

 

 





 



 

 

 

 

 Slower rate of lung function decline in 

children with high activity compared to 

children with low activity over a 9 year 

period. 




