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Introduction

The far most common form of bronchiolitis obliterans in children follows a severe lower respiratory-tract infection [START_REF] Del Pino | Growth in post-viral chronic lung disease[END_REF][START_REF] Teper | Respiratory sequelae of viral diseases: from diagnosis to treatment[END_REF]. Other causes include collagen vascular disease, toxic fume inhalation, aspiration syndromes, and Stevens-Johnson syndrome [START_REF] Moonnumakal | Bronchiolitis obliterans in children[END_REF]. The patient typically has wheezing, tachypnea, dyspnea, and persistent cough for weeks or months after the initial infection. The disease may persist for years after its onset and may worsen due to exacerbations caused by viral infections. There are no epidemiological data available, but, for unclear reasons, OB seems to occur more frequently in the southern hemisphere (southern Brazil, Uruguay, Argentina, Chile, New Zealand, and Australia) generating a demand for hospital and clinic services similar to that observed in patients with cystic fibrosis [START_REF] Teper | Respiratory sequelae of viral diseases: from diagnosis to treatment[END_REF][START_REF] Teper | Respiratory sequelae of viral diseases: from diagnosis to treatment[END_REF][START_REF] Moonnumakal | Bronchiolitis obliterans in children[END_REF] in other parts of the world.

OB is synonymous with the term "constrictive bronchiolitis" [START_REF] Chan | Bronchiolitis obliterans: an update[END_REF]. It has been shown that there are distinctive features of lung function (LF) and high-resolution CT (HRCT) that both characterizes the diagnosis and estimates the severity of attainment. LF results are usually characterized by fixed obstruction, minimum response to the administration of corticoids and normal total lung capacity [START_REF] Teper | Respiratory sequelae of viral diseases: from diagnosis to treatment[END_REF].. HRCT most characteristic findings are segmental or lobular areas of hypoattenuation that are associated with narrowing of the caliber of the pulmonary vessels (mosaic perfusion). These abnormalities are F o r P e e r R e v i e w 6 consistent with air trapping, and can be clearly demonstrated on CT scans of the chest performed during expiration or on inspiratory or lateral decubitus HRCT in the uncooperative pediatric patients [START_REF] Castro-Rodriguez | Adenovirus pneumonia in infants and factors for developing bronchiolitis obliterans: A 5-year follow-up[END_REF][START_REF] Colom | Clinical prediction rule to diagnose post-infectious bronchiolitis obliterans in children[END_REF][START_REF] Colom | Risk factors for the development of bronchiolitis obliterans in children with bronchiolitis[END_REF].

Bronchiectasis are also recognized and associated with OB, and tend to be peripheral and cylindrical in nature [START_REF] Chan | Bronchiolitis obliterans: an update[END_REF]. Most features presented by OB patients parallel those of COPD [START_REF]Global Initiative for Chronic Obstructive Lung Disease[END_REF].

In the last decade there is growing evidence for the overlap features between obstructive lung diseases (OLD) in the adult patients [START_REF] Gibson | The overlap syndrome of asthma and COPD: what are its features and how important is it?[END_REF] drawing a continuum from the variable airflow obstruction (asthma) to the incompletely reversible airflow limitation (COPD) with the concomitant diagnosis of asthma, chronic bronchitis, or emphysema being so common among OLD patients from the general population as to account for as much as half of the OLD population who are aged over 50 years [START_REF] Soriano | The proportional Venn diagram of obstructive lung disease: two approximations from the United States and the United Kingdom[END_REF].

In childhood the recognition of severe asthma is not an easy task [START_REF] Fleming | Difficult to Control Asthma in Children[END_REF]. In 2000 the ATS Proceedings classified refractory asthma mainly based on dose of corticosteroids prescribed [START_REF]Proceedings of the ATS Workshop on Refractory Asthma . Current Understanding, Recommendations, and Unanswered Questions[END_REF]. Recently Bush et al proposes the diagnosis of problematic severe asthma (PSA) for the poor control asthma patients that will afterwards be divided by the subspecialist in two subgroups either as difficult into difficult-to-treat asthma or as severe therapy-resistant asthma [START_REF] Bush | Severe childhood asthma: a common international approach?[END_REF][START_REF] Hedlin | Problematic severe asthma in children, not one problem but many: a GA2LEN initiative[END_REF]. Routine OB management at our centre included 3-6 monthly reviews, and the prescription of inhaled steroids and long-acting beta-2agonists and ipratropium or tiotropium. When bronchiectasis were present, chest physiotherapy was prescribed with advice to increase intensity when unwell, and antibiotics prescribed for exacerbations. recommended by the American Thoracic Society [START_REF] Miller | Standardisation of spirometry[END_REF]. The residual volume (RV), and total lung capacity (TLC) were determined in the body plethysmograph [START_REF] Wanger | Standardisation of the measurement of lung volumes[END_REF]. Using the reference equations from www.growinglungs.org.uk [START_REF] Stanojevic | Reference Ranges for Spirometry Across All Ages: A New Approach[END_REF], spirometric values were expressed as percent predicted and z-scores and lung volumes in % predicted in function to Zapletal or the ECCS according to age [START_REF] Pellegrino | Interpretative strategies for lung function tests[END_REF]. Weight and height z-scores were calculated after adjustment for age and sex. Zscore is calculated as (measured value -mean value)/Population SD.

It is a better way of expressing measurements than percent predicted, which now should be obsolete. For example, depending on the variance in the population, 80% predicted may be normal or abnormal, but a Z-score of -2.5 can be seen at once always to be 

F

Atopy and inflammatory markers

Atopy was defined as either at least one positive specific immunoglobulin (Ig) E or one positive skin prick test to aeroallergens (cat, dog, house dust mite, grasses and fungi) [START_REF] Baldacci | Allergy markers in respiratory epidemiology[END_REF]. Furthermore the presence of increased number of eosinophils (>274cel.mm -3 ), and /or IgE higher that 2SD adjusted for the age was analyzed between groups [START_REF] Baldacci | Allergy markers in respiratory epidemiology[END_REF]. Inflammation pattern was considered based on a high Creactive protein (CRP) (mg/dl), sedimentation rate (SR) mm, fibrinogen (mg/dl), leukocytes (>13x10 9 /L) and alpha-1-antitrypsin (AAT) [START_REF] Cazzola | Outcomes for COPD pharmacological trials: from lung function to biomarkers[END_REF]. near-drowning in soapy water had occurred]Afterwards the majority of patients in both groups had persistent symptoms but fine crackles were heard more frequently in OB (60%) than in PSA patients (6.7%) (p< 0.001).. In both groups a high prevalence of exposure to tobacco smoke was found (p=0.542).
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DISCUSSION

To our knowledge, this is the first study to establish clinical, radiological and physiological differences between Obliterative Bronchiolitis (OB) and Problematic Severe Asthma (PSA) in the transition through pediatric to young adult ages. Our main results

suggest that patients with OB start their symptoms early in life usually after a severe respiratory infection. Adenovirus is the most frequently identified etiological agent [START_REF] Colom | Postinfectious bronchiolitis obliterans[END_REF]although clinical studies frequently miss the identification of the causal agent as it occurred at this investigation [START_REF] Hodges | Causes and management of bronchiolitis with chronic obstructive features[END_REF][START_REF] Zhang | Clinical course of postinfectious bronchiolitis obliterans[END_REF]. In the second decade of life these patients still have persistent respiratory symptoms, poor nutrition and a significant airway obstruction and hyperinflation. Age and disease severity as shown by hospital admission and the need for ventilator support and persistent crackles distinguishes these from PSA patients. Moreover although persistent symptoms and an obstructive lung function pattern are found in PSA patients a significant less degree of compromise is evidenced. Advances in intensive therapy that have occurred over the last few years allowed many children to survive who, after being affected by serious respiratory infections, develop persistent and severe sequelae [START_REF] Teper | Respiratory sequelae of viral diseases: from diagnosis to treatment[END_REF].

Furthermore the different extension of lung compromise between OB and PSA patients is also revealed through the HRCT findings. Technical improvements have turned HRCT in the imaging modality of choice for the morphological assessment of pulmonary parenchyma, even in children [START_REF] Rossi | The radiology of chronic lung disease in children[END_REF].

We found that LFT results of obstructive ventilatory defect were common in both OB and PSA patients. Bronchial reactivity after beta-2-agonist inhalation was also commonly seen in both conditions especially if % variation from baseline was accounted for. No significant differences were found in FEV 1 /FVC ratio between OB and PSA. Severity of LF compromise expressed by the reduction of FEV 1 , FEF 25-75 and FVC must be taken in account as they tend to be more severe in OB than in PSA otherwise being difficult to differentiate OB and PSA on the basis of the LF defect alone. FVC was reduced in OB patients and close to normal in the PSA patients and OB patients showed higher air-trapping pattern. . Furthermore FVC and ∆FEV 1 post-BD (ml) emerged as the better LF variables capable of identifying third group of diagnosis with overlapping features. We have recently demonstrated that results of bronchodilation are dependent on previous lung volumes [START_REF] Bandeira | FEV 1 response to bronchodilation in Pediatric Patients With Non-Transplant Obliterative Bronchiolitis and Asthma: Similarities to Adult Patients in the Discriminative Value For Diagnosis[END_REF] in OB patients as has been

shown by others [START_REF] Casanova | Inspiratory-to-Total Lung Capacity Ratio Predicts Mortality in Patients with Chronic Obstructive Pulmonary Disease[END_REF][START_REF] Verbanck | Small airways ventilation heterogeneity and hyperinflation in COPD: Response to tiotropium bromide[END_REF]. Casanova et al demonstrated that a 25% IC/TLC value had the best combined sensitivity, specificity, and positive and negative predictive values for mortality in COPD patients [START_REF] Casanova | Inspiratory-to-Total Lung Capacity Ratio Predicts Mortality in Patients with Chronic Obstructive Pulmonary Disease[END_REF] and another study showed the same for the ratio RV/TLC [START_REF] Nishimura | Dyspnea Is a Better Predictor of 5-Year Survival Than Airway Obstruction in Patients With COPD[END_REF].

Although we have not studied the IC because there are few reference values determined in pediatrics [START_REF] Tomalak | Reference values for forced inspiratory flows in children aged 7-15 years[END_REF] we found that FEV 1 and FVC are concomitantly decreased in OB patients determining that FEV 1 /FVC ratio is only slightly decreased and so not far different the mean value found in PSA patients. It has been stated before that this pattern reflects failure of the patient to inhale or exhale completely.

Another explanation, and that is our understanding, the patchy collapse of small airways early in exhalation may have a significant impact in the response to therapy [START_REF] Pellegrino | Interpretative strategies for lung function tests[END_REF][START_REF] Ferguson | Why Does the Lung Hyperinflate?[END_REF]suggesting that the on HRCT seems to be the key finding which may offer some confidence in suggesting a diagnosis of OB or overlap syndrome rather than asthma as has been shown before [START_REF] Jensen | High-resolution CT Features of Severe Asthma and Bronchiolitis Obliterans[END_REF]. Colom and Teper demonstrated that a mosaic pattern on HRCT was strongly associated with the diagnosis of post-infectious OB [START_REF] Colom | Clinical prediction rule to diagnose post-infectious bronchiolitis obliterans in children[END_REF]. Although there are different causes for the mosaic pattern of attenuation [START_REF] Stern | CT mosaic pattern of lung attenuation: distinguishing different causes[END_REF] we believe as Jensen [START_REF] Jensen | High-resolution CT Features of Severe Asthma and Bronchiolitis Obliterans[END_REF] that the mosaic pattern seen in OB results from a combination of air-trapping due to small airways disease and associated oligoemia secondary to reflex vasoconstriction to the areas of underventilated lung tissue.

peripheral
We found a great proportion of patients with atopic markers in both groups studied but variables from the atopic expression were more frequently is PSA than in OB patients. An interaction between atopy and induced viral wheezing is being increasingly described and a strong association between asthma and atopy comes from large epidemiologic studies [START_REF] Pinto-Mendes | Infecção na modulaçao da asma[END_REF][START_REF] Sly | Early identification of atopy in the prediction of persistent asthma in children[END_REF].

Although the importance of atopy as a cause of asthma in individuals may have been overemphasized [START_REF] Pearce | How much asthma is really attributable to atopy?[END_REF] and the available epidemiological evidence suggests that the population based proportion of asthma cases that are attributable to atopy is usually less than one half, another study on difficult asthma has shown increased proportion of atopy [START_REF] Bossley | Corticosteroid responsiveness and clinical characteristics in childhood difficult asthma[END_REF]. SPT in agreement with suggestion that quantitative measures of atopy especially cumulative titers of IgE specific for perennial inhalant allergens provide robust assessments of atopy-associated risk of current asthma and its severity [START_REF] Sly | Early identification of atopy in the prediction of persistent asthma in children[END_REF]. Atopy has also been related to other respiratory diseases but the association between atopy and the development of obstructive lung diseases remains to be clarified [START_REF] Baldacci | Allergy markers in respiratory epidemiology[END_REF].

The study does have a number of limitations. Patients were selected from a specialized clinic on a third care University Hospital and so the reduced number of patients over a large time span may turn difficult the generalization of findings. However both are rare diseases. This is the largest group of OB patients reported in Europe [START_REF] Cazzato | Airway inflammation and lung function decline in childhood post-infectious bronchiolitis obliterans[END_REF]. PSA constitutes a heterogeneous clinical diagnosis that only recently had their distinction clarified [START_REF] Hedlin | Problematic severe asthma in children, not one problem but many: a GA2LEN initiative[END_REF] so that the present study may add further discriminative features for severe obstructive diseases starting in pediatric ages and suggest a different pathophysiologic defect between them. We could have further studied peripheral airway measurements using different diagnostic tools [START_REF] Robinson | Inert Gas Washout: Theoretical Background and Clinical Utility in Respiratory Disease[END_REF][START_REF] Haruna | Relationship between peripheral airway function and patient-reported outcomes in COPD: a cross-sectional study[END_REF] HRCT HRCT images were acquired on inspiratory apnea from the lung apex to the diaphragm using 1 mm slice thickness at 10 mm intervals using a bone (high spatial detail) reconstruction algorithm, 50-80 mAs e 90-120 kVp (according to body volume) and 0,5 sec of rotation time. Images were photographed at lung window settings (1600/600) and mediastinal window settings (300/40) before March 2009. After March 2009 images were stored in PACS system. Most of the studies included inspiratory and expiratory images, typically one or two images at selected levels through the thorax with the patient in full expiration. In some cases volumetric acquisition ("combi") was performed: 3,2/1,6 mm, 80-100 mAs e 90-120 kVp, 0,5 ms rotation time, 1,75 pitch, followed by a pre-selected multilevel acquisition (3 a 4) of expiratory high resolution images.

Each HRCT was reviewed by a -trained pediatric radiologist. A score sheet modified from Jensen et al. was used to record the presence and extent of 24 HRCT findings. Each lung was divided into upper, middle and lower zones for a total of six lung zones for each patient.

Each of these zones was scored separately for the presence and/or extent of the 24 HRCT findings. Inspiratory decreased attenuation, expiratory air trapping and ground glass opacities were scored according to the cross-sectional area of lung involved in each zone 0no involvement; 1 -25% of the cross-sectional area of the lung affected; 2 -26-50% affected; 3 -51-75%; 4 -76-100% affected, bronchiectasis were classified according to [START_REF] Haruna | Relationship between peripheral airway function and patient-reported outcomes in COPD: a cross-sectional study[END_REF] into mild with broncho-arterial (BA) ratio lower than 2, moderate, from 2 to 3 and severe if broncho-arterial ratio was higher than 3. If a bronchiectasic collapse was found, a grade of 3 of the online supplement were scored as either present (score of 1) or absent (score of 0). Score sheets were than tabulated and composite scores for each HRCT feature wee than derived by adding the scores from the six lung zones for each patient.

Statistical analysis

The demographic data and outcomes between groups were compared using two-sided χ2 test for categorical variables and two-tailed Student's t-tests and oneway ANOVA for continuous variables. In small samples or in the absence of normality for continuous variables, non-parametric tests (Mann-Whitney and Kruskal-Wallis) were applied.

The ROC curve analysis only identified numerical parameters associated with diagnosis and cut-offs. The factors considered in the ROC analysis were: results from LFT (FVC%P; FEV 1 %P; FEV 1 /FVC; RV/TLC; change in FEV 1 after bronchodilator (ml and %); results from HRCT (inspiratory decreased attenuation, mosaic pattern, expiratory air trapping, bronchial wall thickening and bronchiectasies); for atopy [(skin prick test results, eosinophils (% of total cell)]; total IgE and specific IgE to D. Pteronyssinus); inflammation (leukocytes (total number of cells), sedimentation rate (SR), fibrinogen, C-reactive protein (CRP) and alpha-1antitrypsin (AAT) (Table 0 of the online supplement). Subsequently, in order to identify a "3rd diagnostic group" a cluster analysis was performed (k-means clustering method, SPSS®). In an initial phase two clusters were identified in order to validated this method and followed by another cluster analysis forcing the solution of three clusters. After achieved the solution of three clusters in each parameter, a cross between the final solution and diagnosis was performed according with the following scheme (see 
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 7 The purpose of our investigation was to describe the characteristic features and patterns distinctive for the diagnosis of OB and PSA through the analysis of the results of objective assessments consisting of conventional lung function tests, high resolution computed tomography (HRCT) and tests for atopy and inflammation. Our secondary goal was to determine the discriminative power of these variables for the diagnosis of OB or PSA or for the identification of an overlap syndrome. Studying overlap syndrome may shed light on the mechanisms of obstructive lung diseases development. observational study comparing two groups of patients with the diagnosis of OB and PSA was performed. The study was approved by the local research ethics committees and written informed parental or own consent was obtained prior to testing. Subjects OB patients were retrospectively identified in the computerized database of outpatients attending the pediatric respiratory clinic since 1975 at H. Santa Maria (HSM), using the following key diagnoses: OB, bronchiectasis, and post-adenoviral infection. The identified cases were checked to ascertain whether they met the following inclusion criteria[1-3]: initial episode of a severe respiratory infection or other relevant cause for OB in a previously healthy child followed by persistent cough, wheezing, retractions, crackles, abnormalities on chest radiograph for months or years, a high-resolution CT scan (HRCT) showing features consistent with the diagnosis: inspiratory decreased attenuation, expiratory air trapping and an attenuation mosaic pattern and lung function tests demonstrating persistent irreversible airflow limitation. Patients with the following diagnosis were excluded based on history or tests: cystic fibrosis, heart disease and other major polimalformative syndromes. The PSA group was selected from the Difficult Asthma Clinic at Pediatric Department of HSM based on the occurrence of persistent chronic symptoms of airways obstruction, frequent or severe exacerbations in last year despite multiple drug treatment associated with persistent airflow obstruction and variable obstructive pattern in LF tests sometimes with swings in lung function where the diagnosis of asthma was plausible and an appropriate work-up to exclude other diagnosis was done [14]. No attempt for discriminating between subgroups of PSA was done.

  airway involvement is an established component of OB and PSA patients. Early on in the evolution of the disease and in less severe patients a simple test of gas distribution such as the traditional VC N 2 single breath washout test would be a valuable tool of diagnosing OB and in the future should be considered in the workup for the diagnosis of these patients[START_REF] Robinson | Inert Gas Washout: Theoretical Background and Clinical Utility in Respiratory Disease[END_REF].Regarding high-resolution CT, our findings were in agreement with previous studies which documented that no isolated features could accurately diagnose OB as increased lung volume, inspiratory decreased attenuation, expiratory air trapping and mosaic pattern were frequent both in OB and in PSA patients. However OB patients showed higher scores for these HRCT findings and bronchiectasis were by far more frequent in OB patients. In our study, mosaic pattern provided the best power to predict the emergence of a third group of diagnosis. The mosaic pattern of attenuation of lung tissue

F o r P e e r R e v i e w 6 FEV 1
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 2 or higher was considered. The remaining HRCT features shown in table

  range of values from 18.2 to 70.6%P for FEV 1 (zscores -7.3 to -2.7), from 32.8 to 91% for FVC (z-scores -6.4 to -0.8), and from 46.8 to 92.6 for the FEV 1 /FVC ratio (z-scores -4.7 to -∆FEV 1 in ml, mosaic pattern, SPT and D.Pteronyssinus specific IgE were the best variables (online supplement and Table4).

	supplement), for HRCT findings (inspiratory decreased attenuation,
	mosaic pattern, expiratory air trapping and bronchiectasis) (Table 6
	of the online supplement) and for atopy (peripheral blood eosinophil
	1.0) compared to PSA patients (p<0.05; table 3). The RV/TLC ratio count, SPT, serum IgE level and D.Pteronyssinus specific IgE). No
	was significantly increased in patients with OB (range 27.83 to 71) (p inflammatory parameter showed enough discriminative power to be
	< 0.001), indicating higher hyperinflation compared with PSA patients included in further analysis. Cluster analysis for the identification of a
	(Table 3). ∆FEV 1 was greater than 12% in 12 (48.0%) OB patients Atopy and inflammation third group diagnosis showing overlap features determined that
	F o r and 8 (53.3%) of PSA patients, but only 8 (32%) OB patients had a 200 ml improvement after beta-2-agonist inhalation. Twelve (80%) F o r PSA patients had higher frequency of at least 1 positive allergen skin test (p=0.002), a greater mean number of positive skin tests per patient (p=0.001), significantly greater median serum IgE level F o r FVC%P, e F o r
	P P (p=0.007), and mean peripheral blood eosinophil count (p=0.004) P P
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	v i e w v i e w v i e v i e Variables with power to discriminate between groups of patients ROC curve analysis demonstrated a good discriminative power (cut-w w
	off estimates higher than 75%) for LF variables (FVC%P, FEV 1 %P,
	FEV 1 /FVC%P, RV%TLC e ∆FEV 1 in ml) (Table 5 of the online
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was no statistical difference between the two groups in age and height at lung function test (LFT) but patients with OB showed a reduced z-score for weight and BMI compared with PSA patients (p< 0.05) (table 2 of the online supplement). Patients with OB showed a significant decrease in FEV 1 , FVC and FEV 1 /FVC ratio. LFT of OB 14 patients showed a PSA patients showed an improvement after bronchodilator greater than 200ml. The change of FEV 1 correlated significantly with baseline FVC and FEV 1 (p<0.01) in PSA patients but not in OB patients (data not shown).

CT findings

Among OB patients, the most frequent HRCT features were increased lung volume, inspiratory decreased attenuation and mosaic pattern in all examinations, and expiratory air trapping in all of the 24 (100%) studies that included expiratory images. Bronchial wall thickening were observed in 23 (92%) and bronchiectasis in 22 (88%). Among PSA patients, the most frequent HRCT features were increased lung volume in 13 out of 14 (92.9%) where this could be classified, inspiratory decreased attenuation in 13 (86.7%) and mosaic pattern in 11 out of 14 (78.6%). Expiratory air trapping was present in 11/14 15 (78.6%) studies that included expiratory images. Bronchial wall thickening was observed in 8/14 (57.1%) and bronchiectasis in 4 (26.7%). When comparing groups of diagnosis, OB patients showed significantly higher scores for inspiratory decreased attenuation, mosaic pattern, expiratory air trapping and bronchiectasis than PSA (table 3 of the online supplement). compared with patients with OB (table 4 of the online supplement).

Overall 14 (93.3%) patients with PSA had at least one allergy marker positive versus 11 (44%) of the OB patients.

Inflammatory variables studied were in the normal range for both groups and there was no significant difference between the two groups (see table E0 on online supplement).
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Table 1 -

 1 Demographic characteristics and tobacco smoke exposure by group of diagnosis (OB, PA)

	but mean

F o r P e e r R e v i e w 1 TABLES *Age at lung function tests; § only time of follow-up with the performance of LF studies is considered Page 28 of 44 John Wiley & Sons, Inc.

Table 2 -

 2 Clinical characteristics by group of diagnosis (OB, PSA)

	Obliterative bronchiolitis	Problematic Asthma	
	n=25	%	n=15	%	p-value
			Past history		

Table 3 -

 3 Lung function results at test by group of diagnosis (OB, PSA)

	Obliterative bronchiolitis	Problematic Asthma
		p-value
	n=25	n=15

Table 4 -

 4 Final cluster analysis presenting the 5 variables that proved the best adequability for group of diagnosis

	<0.001
	-0.8)

FVC: forced vital capacity; FEV 1 : forced expiratory volume in 1 second FEV 1 /FVC: forced vital capacity to forced expiratory volume in 1 second ratio; FEF 25-75 : forced expiratory flow at 25% to 75% vital capacity; RV: residual volume; TLC total lung capacity; sRtot:

table 1

 1 

	of the online

Table 0 :

 0 Inflammation variables for diagnosis group

	OB	PSA	
	(n=25)	(n=15)	p-value*

Table 1 :

 1 Three cluster analysis to identify the third diagnostic group (overlap syndrome) For individuals correctly classified as OB or PSA in this final cluster analysis, as well as those classified in the "3 rd diagnostic group," a comparative analysis of means and medians of the variables selected for the final cluster analysis of these 3 groups were performed. With this comparative analysis the values of central tendency that most distinguish these 3 groups can be observed. Values of p<0,050 were considered to be statistically significant.

	OB	PSA	Total

Table 2 -

 2 Anthropometric characteristics by group of diagnosis (OB, PSA)

						Page 40 of 44
				Obliterative bronchiolitis (n=25)	Problematic Asthma (n=15)	p-value
	Weight, z-score n	22	14
			mean (SD)	-0.54 (1.69)	0.66 (1.24)	0.028
			median (min ; max) -0.48 (-3.41 ; 2.00)	0.89 (-1.43 ; 3.13)
	Height, z-score n	22	14
			mean (SD)	-0.54 (0.92)	-0.39 (0.91)	0.633
			median (min ; max) -0.66 (-2.19 ; 1.14)	-0.74 (-1.39 ; 1.50)
	BMI (Kg/m	2 )	n	25	15
			mean (SD)	20.95 (6.10)	22.41 (5.35)	0.448
			median (min ; max) 20.55 (13.57 ; 40.14)	21.87 (15.84 ; 32.75)
	BMI, z-score	n	22	14
			mean (SD)	-0.34 (1.87)	0.93 (1.39)	0.036
			median (min ; max) -0.01 (-4.26 ; 2.87)	1.70 (-1.47 ; 2.96)
	BMI -body mass index		

Table 3 -

 3 Comparison of OB and PSA scores for HRCT

	Obliterative	Problematic	
	bronchiolitis n=25	Asthma n=15	p-value

Table 4 -

 4 Atopy results by group of diagnosis

		Obliterative bronchiolitis n=25	Problematic Asthma n=15	p-value
	Eosinophils (x10^9/L) median (min ; max)	130 (10 ; 1570)	410 (140 ; 710)	0.004
	Total IgE (kU/L) median (min ; max)	33.4 (6.9 ; 3034.0)	388.0 (8.9 ; 1338.0)	0.007
	D. pteronyssinus IgE (class) median (min ;max)	0 (0 ; 6)	4 (0 ; 6)	<0.001
	Skin prick tests (total of mm, all tests) median (min ; max)	0.00 (0 ; 22)	15.00 (0 ; 48)	0.001

Table 5 -

 5 Area under ROC curve (AUC) and concordance evaluation between the 2 clusters (cluster 1 as OB group patients and cluster 0 as PSA group patients) using Kappa Cohen coefficient for Lung Function results

				Kappa Cohen	
		AUC	Cut-off		p-value
				coefficient	
	FVC% predicted	0.899	77.79	0.605	<0.001
	FEV 1 % predicted	0.899	55.00	0.641	<0.001
	FEV 1 /FVC% predicted	0.747	79.82	0.392	0.011
	RV%TLC	0.872	36.88	0.395	0.004
	∆ ∆ ∆ ∆FEV 1 %t post-BD (ml)	0.800	235.00	0.333	0.012
	∆ ∆ ∆ ∆FEV 1 %t post-BD (%)	0.545	-----	0.000	>0.999
	AUC -area under ROC curve				
	E-				

Table 6 -

 6 Area under ROC curve (AUC) and concordance evaluation between the 2 clusters (cluster 1 as OB group patients and cluster 0 as PSA group patients) using Kappa Cohen coefficient for HR-CT findings

				Kappa Cohen	
		AUC	Cut-off		p-value
				coefficient	
	Inspiratory decrease attenuation	0,863	6,5	0,518	<0,001
	Expiratory air trapping	0,856	6,5	0,480	0,001
	Mosaic pattern	0,713	4,5	0,195	0,221
	Bronchial wall thickening	0,636	-	0,084	0,584
	Bronchietasis	0,861	1,5	0,125	0,102

Table 7 -

 7 Three clusters analysis. Adequability tax for LF results

		Adequability for the diagnosis	of	Adequability for the diagnosis
		OB and PSA		of the 3 rd group
	FVC% predicted	94%		87%
	FEV 1 % predicted	96%		66.6%
	FEV 1 /FVC% predicted	74.1		61.6
	RV%TLC	79.2%		37.6%
	∆FEV 1 %t post-BD (ml)	89.5%		85.8%
	∆FEV 1 %t post-BD (%)	60.7%		66.6%
	E-		

Table 8 -

 8 Three clusters analysis. Adequability tax for HR-CT results

	Page 43 of 44	Pediatric Pulmonology	
		Adequability for the diagnosis	Adequability for the diagnosis of
		of OB and PSA	the 3 rd group
	Inspiratory decreased		
		75.9%	36.4%
	attenuation		
	Expiratory air trapping	81.2%	76.2%
	Mosaic pattern	80.8%	92.4%
	Bronchial wall thickening	66.7%	40.0%
	Bronchiectasis	58.1%	0.0%
		John Wiley & Sons, Inc.	

Table 9 -

 9 Three clusters analysis. Adequability tax for atopy results

				Page 44 of 44
		Adequability for the diagnosis	of	Adequability for the diagnosis of
		OB and PSA		the 3 rd group
	Skin prick tests (total of		
		84%		80%
	mm, all tests)		
	Eosinophils (x10^9/L)	77.3%		77.8%
	Total IgE (kU/L)	68.6%		0.0%
	D. pteronyssinus specific		
		88.5%		83.4%
	IgE (class)		
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