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Abstract (250 words)
Background: Management of airways diseases in infants and preschool children who do not expectorate depends predominantly on clinical assessment without measurement of airway infection or inflammation. We hypothesised airway inflammation can be detected non-invasively by induced sputum (IS) or peripheral blood eosinophilia, and IS can detect bacterial and viral infection in preschool children with airway disease, with results comparable to broncho-alveolar lavage (BAL).	Comment by Bush, Andrew: I think we need this change if we are looking at peripheral blood, which we should
Methods: Preschool children with cystic fibrosis, recurrent wheeze, or wet cough underwent sputum induction with nebulised hypertonic saline, chest physiotherapy and oropharyngeal suction. Samples were analysed for inflammation by cytology and bacterial culture, viral detection by PCR. Results were compared to BAL and blood in a sub-group undergoing clinically indicated bronchoscopy.
Results: 64 children (median age 33[7-76] months) underwent sputum induction without adverse events. IS was obtained from 61/64, all samples were suitable for bacterial and viral detection. 23/64 children underwent BAL and IS, no IS was obtained in 2/23. 13/21 (62%) had matching bacteria and viruses, 4/21 had positive BAL bacterial growth with negative IS and 3/21 had negative BAL growth with positive IS. 67% of sputum samples were processed for cytology, 46% had <80% squamous cells, which reduced with increasing age (r=-0.55, p<0.01). IS was significantly more neutrophilic and less eosinophilic than BAL; 2/21 IS samples contained eosinophils compared to 17/23 BAL. There was a correlation between blood and BAL eosinophilia (r=0.75, p<0.01).
Conclusion: IS from preschool children can be used to assess infection. BAL and IS culture concurred in approximately two-thirds. However, inflammation was measureable in only half IS samples and the cell differential was predominantly neutrophilic compared to BAL. Blood eosinophils may provide a better reflection of lower airway eosinophilia in this age group.



INTRODUCTION
Paediatric airways diseases such as cystic fibrosis (CF), severe wheezing, primary ciliary dyskinesia (PCD) and bronchiectasis are characterised by combinations of infection and airway inflammation with acute exacerbations. Although it is known that early infection and inflammation in infancy and the preschool years contribute to disease pathogenesis in cystic fibrosis [Hilliard Arch Dis Child 2007, Stafler Ped Pulmonol 2011], severe preschool wheezing [Saglani ERJ 2006, Saglani AJRCCM 2007, Turato G AJRCCM 2008] and bronchiectasis [Kapur N Pediatr Pulmonol 2012], studies to date have used lower airway samples obtained bronchoscopically from broncho-alveolar lavage (BAL) to assess inflammation and infection since preschool children are unable to expectorate. However, bronchoscopy is performed under general anaesthesia, BAL is therefore invasive, only allows a single, snap-shot sample to be obtained, and is only performed when children have severe and persistent symptoms that have not responded to several courses of conventional therapy. Bronchoscopy is also expensive, can only be undertaken in specialist centres and samples cannot be obtained longitudinally after treatment to assess efficacy. (Rheinhardt et al. 2003, Henig et al. 2001, Blau et al, 2014).  
Currently, non-invasive airway samples from preschool children with chronic airway diseases are not used routinely to determine the presence of inflammation or infection to guide therapy, consequently, management is frequently based on clinical best guess. Cough and oropharyngeal swabs are used in clinical practice as a non-invasive method of obtaining airway samples. However, cough swabs are less sensitive than sputum, frequently fail to identify lower respiratory infections (Hoppe JE Ped Pulm 2015) and cannot be used for virus detection or airway inflammation.
In contrast to preschool children, management of airway diseases in school-aged children can be guided by assessments of infection and inflammation from expectorated or induced sputum samples which can be obtained repeatedly and non-invasively. Sputum is routinely used in adult and school-aged children for the management of inflammatory conditions such as asthma (ref Green Lancet 2003) and chronic suppurative disease (Freeman CM J Transl Med 2015). Sputum induction can be performed safely (Lex C Ped Pulm) and repeatedly in school-aged children with difficult asthma (Fleming; Thorax;2012) and cystic fibrosis (Suri; ped pulm;2003). It has also been used in young children (median age 4.5 years) with cystic fibrosis, and was shown to be safe, with up to 5 repeated samples obtained from 19 children (Mussaffi Chest 2008). An increased rate of bacterial growth was found in induced sputum samples (60%) compared to cough swabs (30%). Inflammation and inflammatory mediators were also quantified (Mussaffi; Chest;2008). However, comparisons were not made with BAL and changes in sputum profile were not assessed after therapy. Induced sputum has also been adopted for use in infants and young children to detect infections such as tuberculosis (Zar H Lancet 2005, Planting NS Int J Lung Dis 2014, Hammitt; Clin Infect Dis 2012). Successful sputum induction has been reported in six infants aged between 6 months and 2 years with wheezing (Gaillard; ERJ;2013) and samples were of sufficient quality to obtain inflammatory cell counts. However, as most children required sedation for the procedure, the refusal rate from parents was high (only 6 children underwent the procedure of an initial 22 families that had agreed to participate).	Comment by Bush, Andrew: a lot of this is repeated in discussion – I think there is scope for cutting
We hypothesized that sputum induction, without sedation, would be safe and feasible in preschool children with wheeze, chronic cough and chronic suppurative lung diseases (CSLD) and would reflect lower airway infection and inflammation. We undertook sputum induction in preschool children and compared bacteriology from induced sputum (IS) with cough swabs, and in a sub-group that had BAL on the same day, compared bacterial culture, viral detection and inflammatory profile of IS to BAL.
1. Need to emend the hypothesis as per abstract if you agree
2. Need to say something about use of plod in pre-schoolers – for example, ECP was never a great success – maybe shortening the stuff on sputum

METHODS
Subjects:
Sixty-four children median age 33 (range 7-76) months were prospectively recruited at The Royal Brompton Hospital between March 2014 and July 2015. Details of patient diagnosis, indication for sputum induction and bronchoscopy are summarised in Table 1. Children undergoing bronchoscopy had sputum induction on the same morning. Written informed consent was obtained from parents and the study was approved by the National Research Ethics Committee London - Chelsea.
Sputum induction: 
Preparation
Oxygen saturations, respiratory rate and auscultation were used as surrogate markers for bronchoconstriction. Baseline measures of oxygen saturations and heart rate were taken using a handheld oxygen saturation monitor (Masimo SET Rad 5) and a paediatric finger probe (Masimo SET LNCS Pdtx Paediatric SpO2 adhesive sensor).  Respiratory rate (recorded over one minute) and findings on auscultation were documented. Salbutamol administered via metered dose inhaler and spacer (200 mcg for children with no history of wheeze, or 500 mcg for those with wheeze) (Blau;2014, Gaillard;2013) was administered 15 minutes prior to commencement of sputum induction. 
Cough swab (CS)
If the child was able to produce a voluntary cough, a cough swab was performed. Otherwise, an oropharyngeal swab was taken.  
Sputum induction
Sputum induction was performed in a negative pressure room. Hypertonic saline was nebulised through an ultrasonic nebuliser (DeVILBLISS Ultraneb)  7% saline (Nebusal 4ml ampoules) was used in patients with cystic fibrosis (suri;2003) or in any child with chronic suppurative lung disease already prescribed nebulized hypertonic saline as part of their routine clinical care. 3.5% saline was used in patients with wheeze (Gaillard;2013) or an unconfirmed diagnosis. A facemask was used to deliver the saline for 3 cycles of 5 minutes (Gershman; 1999). Distraction techniques were used during the nebulisation to increase compliance. After each 5 minute cycle, oxygen saturation and auscultation were performed. Physiotherapy was carried out in participants following nebulisation to mobilise secretions (Blau et al., 2014). Techniques included bouncing on a gym ball, jumping and blowing activities such as blowing bubbles and bubble PEP for 5-10 minutes. Subsequently, gentle oropharyngeal suction was performed using a size 10 catheter to obtain the sputum sample (Blau;2014, Mussaffi;2008). Suction was stopped whilst withdrawing the catheter to minimise sample contamination from oral contents (Hammitt Clin Infect Dis 2012). The sample was then washed through the catheter with 5ml of 0.9% saline in a sterile collection pot. 

Sputum processing:
Cytology
Sputum was processed for cytology within 2 hours of collection using the whole sputum method (Fahy;1994). Briefly, the entire sputum sample was mixed in equal volume of 0.1% dithiotreitol (DTT) at 37c in a water bath. The mixture was then filtered through a 48micrometer filter and the filtrate centrifuged for 10min. Cytospins were prepared by from the cell pellets and the supernatants were stored at -80c. Samples with >80% squamous cells were excluded from further analysis and differential leukocyte cell counts were undertaken by counting 300 non squamous cells in sputum samples with <80% Squamous cells as described previously (Fleming Thorax 2012, Lex Ped Pulm 2005, Gaillard 2013).
Bacteriology and virus detection
All samples were sent to the hospital laboratory for routine processing for bacterial culture and detection of respiratory viruses by PCR.

Procedure tolerability
Tolerability of the sputum induction was assessed subjectively by both parents and the physiotherapist using a visual analogue scale Wong-Baker Faces Pain Rating Scale (Wong; 2001)). The physiotherapist scored the child on a subjective scale of acceptance of the procedure (Blau; 2014).

Bronchoscopy, bronchoalveolar lavage and venous blood sampling:
Fibreoptic bronchoscopy and bronchoalveolar lavage was undertaken under general anaesthetic as previously described (Saglani ERJ 2006). All children having a bronchoscopy also underwent a clinically indicated full blood and differential cell count.

Statistical Analysis:
Data were analysed using non-parametric tests. Differences between groups were analysed using the Mann Whitney test, for more than two groups, the Kruskal Wallis test followed by a Dunns post correction was used. P<0.05 was accepted as significant. Data were analysed using GraphPad Prism v5 software. As patients were recruited from the clinic, and there are no data to inform a power calculation, sample size was opportunistic.


RESULTS
Safety, feasibility and tolerability of sputum induction in preschool children
A total of 72 inductions were undertaken since 6/64 children had repeat inductions to assess treatment efficacy, 69/72 (96%) samples were obtained. Three patients did not complete the procedure because of inability to tolerate it and a sample was not obtained. 23/64 (36%) children underwent clinically indicated bronchoscopy on the same day. 31/69 (45%) samples were from patients with CF, 19/69 (28%) children with wheeze and 19/69 (28%) with recurrent wet cough. None of the children developed wheeze or a fall in oxygen saturations following the hypertonic saline inhalation (median oxygen saturation throughout the procedure 98%, range: 94-100%). The procedure took a median of 70 minutes (range: 30-135 minutes). 	Comment by Bush, Andrew: do you need this if it is tabulated?
The parents rated the tolerability of the procedure for their child on a visual analogue scale (1). The mean VAS score was 2.9 (SD ±2.5) (0: no distress to 10: agonizing). All parents preferred the sputum induction to a bronchoscopy and were willing to have a repeat IS when needed. The researcher rated the tolerability on a scale from 1-4 (4: tolerated very well) with a mean of 2.9 (SD ±0.9).	Comment by Bush, Andrew: these data are not normally distributed	Comment by Bush, Andrew: nor these
Table 1. Clinical characteristics of preschool children that underwent sputum induction
	Demographics
	Number of patients (%)
N=64

	Female 
	37 (51)

	Age (months)* 
	33 (7-76)

	Weight (kg)*
	14.5 (8.2-23.4)

	Height (cm)* 
	94.4 (67-119)

	Cystic fibrosis
	29 (45)

	Wheeze 
	17 (27)

	Recurrent wet cough 
	18 (28)


*Data presented as median (range)

Sputum, BAL and peripheral blood cytology
Sufficient cells were obtained in 46/64 (72%) sputum samples for assessment of cytology. 21/46 (46%) of these had less than 80% squamous cells (Sagel et al. 2012) and were therefore of good enough quality to analyse inflammatory cells (Figure 1). The quality of sputum for cytology improved with age whereby there was an inverse correlation between % squamous cells and the age of the child (Figure 2A). Samples that were analysed for cytology contained macrophages (Figure 1), suggesting they were lower airway samples (Burnett D Am Rev Respir Dis 1983) (Figure 2B). However, only 2/21 sputum samples contained any eosinophils (both within the normal range), regardless of absolute number or patient diagnosis (one from a wheezer and one from a patient with CF). In contrast, 17/23 BAL samples had detectable eosinophils (including samples that had eosinophils within the normal range (n=?) or an increased proportion (n=?), defined as >1.19%) (Figure 2C). All sputum samples (21/21) contained neutrophils (Figure 2D). There were significantly fewer eosinophils in IS compared to blood and BAL (Figure 2C), and significantly more neutrophils in IS than blood and BAL (Figure 2D). There was a significant correlation between proportion of eosinophils in blood and BAL in all patients (regardless of whether values were within the normal range or increased) (Figure 2E). When eosinophilia was defined as >1.19% for BAL [add ref for normal] and >2% for blood [add ref for normal], the sensitivity of detecting BAL eosinophilia from peripheral blood was 80% and specificity was 87%. Wheezers had significantly more BAL eosinophils than those with recurrent cough (Figure 2F). 	Comment by Bush, Andrew: absolute or %?	Comment by Sejal Saglani: This figure is shown in the separate ppt with a red line at the “normal” value for blood at 3% - and you will see with 3% cut-off all blood eosinophilia correlates with BAL eosinophilia. But, Ian Pavord said use 2% as cut-off for peripheral eosinophilia – the values in the text are therefore using 2% as cut-off – what do you think? The published range for normal blood eosinophils is in absolute numbers and is very wide, can we say based on adult data we have chosen 2% as cut-off?	Comment by Sejal Saglani: As specified above, used this cut-off because that’s what Ian Pavord said we should use for the trial, but I need to find a reference (any – adult or paed) that supports this	Comment by Bush, Andrew: I think you can also show 3% - after all, the question is the LEVEL which detects BAL eosinophilia, not what is normal
an obvious question – do we know how many had AR or eczema?
Bacteriology results from induced sputum compared to cough swabs 
20/69 (29%) sputum samples had a positive bacterial culture compared to 6/66 (9%) cough swabs taken before the procedure (p=0.0042). Concordance between IS and CS are summarised in Table 2. Bacteria detected in 3 cough swabs that were not isolated in IS included Haemophilus influenza, Beta-hemolytic streptococcus and Pseudomonas aeruginosa (PSA). The spectrum of bacteria and viruses found in induced sputum (IS) compared to cough swabs and BAL is shown in Figure 3. The highest rate of positive bacterial culture was found in children with recurrent wet cough compared to CF and preschool wheeze, whereas the highest virus detection rate was found in preschool wheezers compared to CF and recurrent wet cough (Table 3). 21 (33%) children were prescribed prophylactic antibiotics at the time of sputum induction. Four of these had a bacterial growth. 13 (20%) children were on treatment courses of oral antibiotics at the time of the procedure, or had just finished a course, 6/13 had a bacterial growth. 15 (23%) patients were on inhaled antibiotics, 5/15 had a positive bacterial growth. 

Table 2. Comparison of microbial detection in cough swab (CS) and induced sputum (IS)	Comment by Bush, Andrew: lot of tables – I would summarise in text
	Microbiology IS
	CS: concordant organism
	CS: discordant organism
	CS negative 

	Positive (n=18)
	2
	1
	15

	Negative (n=48)
	0
	3
	45



Table 3: Positive bacterial culture and virus detection rates from induced sputum in each diagnostic category	Comment by Bush, Andrew: do you need this table – what is the p-value?
	Disease group
	Bacterial growth (%)
	p-value 
	Virus detection (%)
	p-value 

	Cystic Fibrosis
	9/31 (29)
	0.2023
	4/31 (13)
	0.1399

	Recurrent wet cough
	8/19 (42)
	
	5/19 (26)
	

	Preschool wheeze
	3/19 (16)
	
	7/19 (37)
	



Six children had repeated sputum inductions following a positive bacterial growth and were treated according to antibiotic sensitivity profile. Two had three sputum inductions because the second bacterial culture was still positive. The bacteria found were Haemophilus influenzae, Moraxella catarrhalis, Staph aureus and Pseudomonas aeruginosa. 	Comment by Bush, Andrew: the comparisons have to be just between the FIRST IS and CS – if you have different numbers of patients contributing different numbers of samples, the stats are hugely messy
Comparison of microbe detection from BAL and induced sputum  
Twenty-one children had a bronchoscopy and a successful sputum induction on the same day (two children had a bronchoscopy but the sputum induction was not successful). 13/21 (62%) had matching results for bacterial growth or viral detection (Table 4). 10/21 (48%) BAL samples had a positive bacterial culture compared to 7/21 (33%) sputum samples obtained on the same day. A virus was detected in 4/21 (19%) sputum samples compared to 2/21 (10%) BAL. Using BAL as the gold standard (accepting the limitations of this [Gilchrist F, Arch Dis Child 2011, Gutierrez JP ERJ 2001]), sensitivity of any microbial/viral detection from sputum compared to BAL was 50% and specificity 82%. 
4/21 (19%) patients had a positive bacterial growth in the BAL, but showed no growth in induced sputum. The bacteria found in BAL in the patients with negative sputum results were Staph aureus, Strep pneumoniae and Haemophilus influenzae. Sputum from these patients was not neutrophilic whereas BAL showed a neutrophilia in all four patients. Three patients had a positive bacterial growth in induced sputum but no growth in BAL. The bacteriology results in sputum were Pseudomonas aeruginosa and Staph aureus. The BAL from these 3 patients had a neutrophilia despite the negative culture result.

Table 4: Comparison of bacterial detection in broncho-alveolar lavage (BAL) and induced sputum (IS)
	Microbiology BAL  
	IS: concordant organism
	IS: discordant organism
	IS negative 

	Positive (n=10)
	3
	2
	5

	Negative (n=11)
	0
	2
	9



I guess the purest would say for definite infection need a culture plus neutrophilia. Combining these two criteria, how did BAL and CS perform?
DISCUSSION
We have shown that sputum induction in preschool children aged between 6 months and 5 years with a range of airway diseases is safe and feasible and can be performed without the need for sedation. No fall in oxygen saturation or bronchoconstriction occurred during any procedure, and it was considered acceptable by parents. Sputum samples were successfully collected for bacterial and virus detection from 95% of children and 72% of samples were analysed for cytology. When compared to BAL, induced sputum from preschool children was significantly more neutrophilic and less eosinophilic, suggesting the sample site may be different with the two techniques. However, there was a good correlation between BAL and blood eosinophils.
Although the safety of sputum induction and utility for bacterial infection in preschool children has been established (Planting Int J Tuberc Lung Dis 2014), to our knowledge our data is the first combining several aspects; safety, feasibility, quality (both for culture and cytology) in a range of chronic airway diseases in preschool children. Most previous studies have included a small sample size ranging from 6 (Gailard)  up to 20 (Mussaffi Chest 2008) and although the age range has been from 7 months (Gailard, Mussaffi), studies have not been restricted to preschool age and have included children aged up to 8 years (Blau, Mussaffi). In agreement with our results, Blau et al. successfully obtained IS from 10/11 children aged 3-7.4 years without any complications (2) and Mussafi et al. also demonstrated the procedure was safe in children with CF aged 8 months to 8 years (3). 
We have confirmed that IS was superior to cough swabs in detecting bacterial infection (Ho SA Ped Pulm 2004, Hoppe Ped Pulm 2015, Equi ADC 2001). In order to determine whether suctioning was necessary, we compared bacterial yield in cough swabs before and after nebulised hypertonic saline and chest physiotherapy to induced sputum, but there was no additional yield from the cough swabs taken after nebulised saline and physiotherapy. This was in contrast to findings previously published in older children (Kabra Ind J Ped 2004).  When we compared bacterial culture in IS to BAL there was no statistically significant difference in detection rate, however, a positive bacterial growth in BAL was missed in 4 IS samples, and bacterial growth in IS was undetected in 3 BAL samples. This is similar to the one previous study in preschool children (n=11) that compared BAL and IS, and showed that bacterial growth was missed in either BAL or IS in 9% of children (Blau JCF 2014). Comparison of IS and BAL in adults with CF showed sputum and BAL were comparable in most cases, but there was a tendency towards higher detection of Pseudomonas aeruginosa in IS (Henig NR Thorax 2001). When considering detection of the bacterial species Pneumocystis jirovecii in IS and BAL a positive predictive value of 91% and a negative predictive value of 39% has been reported for IS (Silva Baz J Infect Dis 2007). Our data also suggest a negative bacterial culture from IS does not exclude lower airway infection, but a positive result is likely to be clinically significant. 
An attraction of sputum induction in preschool wheeze is the potential to determine lower airway inflammation non-invasively. Studies from school-aged children with asthma have shown a reasonable correlation between BAL and induced sputum eosinophils (Bossley JACI 2012, Ullmann Allergy 2013), and induced sputum cytology is now recommended to guide management of severe asthma in adults (Chung ERJ 2014). Although induced sputum cytology has been reported from young patients with CF (Mussaffi Chest), only one previous study has reported eosinophilic inflammation in induced sputum obtained from infants with wheeze (up to 2 years old) (Gailard ERJ). In contrast to older children, where 80% of sputum samples are adequate for cytology (Fleming Thorax 2012, Lex Ped Pulm 2005, Bossley JACI 2012), only 44% from our patients could be used. Ability to cough and cooperate is likely to impact this since we saw an inverse correlation between age and percentage of squamous cells in the samples. IS also had significantly higher neutrophils compared to BAL, suggesting IS was more representative of larger airway inflammation alone, rather than BAL, which has been shown represent both airway and alveolar inflammation in children with CF (Ratjen F ERJ 2000). This is also true in adults, where it has been shown that proximal airways (trachea, proximal bronchi) have significantly more neutrophils than more distal airways (distal and sub-segmental bronchi) that are sampled during BAL (Moodley YP ERJ 2000). A more proximal site of airway sampling may also explain the discrepancy between proportion of eosinophils in IS compared to BAL. Inhalation of hypertonic saline may theoretically exert a stimulatory effect on airway epithelial cells and lead to an influx of neutrophils (Sagel AJRCCM 2001), however comparison of induced and expectorated sputum in older children showed neutrophils and soluble inflammatory markers were comparable, suggesting hypertonic saline was unlikely to have a big influence (Sagel AJRCCM 2001, Suri R AJRCCM 2002). Overall, our data suggest IS from preschool children cannot be used as a non-invasive surrogate for lower airway eosinophilic inflammation. However, we have demonstrated for the first time, a close correlation between BAL and blood eosinophils in preschool children (Figure 2E) suggesting blood eosinophils may be a better less invasive marker of airway eosinophilia in this age group. 
We acknowledge several limitations of the study. BAL was only performed in a subgroup of patients and none of these had CF. However, we could not undertake BAL unless bronchoscopy was clinically indicated. Although the overall number of children was large, numbers in each disease group were small and the number with BAL and IS for cytology was also small. Despite being an easily applicable method in clinical practice, performance of sputum induction is time consuming and trained personnel such as a physiotherapist are needed to perform the procedure in addition to the need for specialist laboratory expertise to process the samples for cytology. There are several proposed methodological differences in performance and processing of sputum induction. We used 3.5% hypertonic saline for non-CF and 7% hypertonic saline for CF patients. Other groups have used different saline concentrations over varying time periods. Another issue relates to effective inhalation and deposition of the hypertonic saline in this age group. Although nebulised hypertonic saline is beneficial in preventing exacerbations in school-aged children with CF (Suri R Lancet 2001), this finding was not reproduced in children under 6 years (Rosenfeld M JAMA 2012), suggesting less efficient inhalation and deposition may contribute to reduced efficacy. We used whole sample processing for cytology without selecting out mucus plugs. However, both whole sample and mucus plug techniques are reproducible and can be analysed for differential cell counts and measurements of inflammatory mediators (Pizichinni AJRCCM AJRCCM 1996, Wilson NM Thorax 2000). Moreover, the optimal method to process sputum for cytology has yet to be identified, especially when considering sputum from children with CF which is more mucoid. 	Comment by Bush, Andrew: worth saying alternative physio techniques such as chest oscillation followed by ACT might improve yield as future work

In summary, we have shown that sputum induction has several advantages compared with cough swabs in preschool children with chronic airway diseases since it is safe, feasible, non-invasive, less expensive than BAL and samples can be obtained successfully in 95% of cases to assess both bacterial and viral infection. In addition, repeated sampling can be undertaken to monitor the efficacy of treatment as has been demonstrated for tuberculosis (Planting Int J Tuberc Dis 2014) and was demonstrated in our patients. Obtaining IS seems a reasonable intermittent diagnostic step in preschool children before proceeding to bronchoscopy. Although sampling site may be more proximal than in older children, important clinical information about neutrophilic inflammation can be obtained and used to monitor treatment success. However, utility of IS from preschool children as a non-invasive marker for lower and more distal airway eosinophilic inflammation cannot be recommended at present. In contrast, peripheral blood eosinophilia may better reflect airway eosinophilia in this age group. 	Comment by Bush, Andrew: worth stating somewhere that can be obtained from a fingerprick sample?





