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ABSTRACT 

Introduction/Aim: A validated tool for scoring bronchitis during flexible bronchoscopy 

(FB) is potentially useful for clinical practice and research. We aimed to develop a 

bronchoscopically-defined bronchitis scoring system in children (BScore) based on our 

pilot study.  

Methods: Children undergoing FB were prospectively enrolled. Their FB was digitally 

recorded and assessed (two clinicians blinded to each other and clinical history) for six 

features: secretion amount (6-point scale), secretion colour (BronkoTest®, 0-8), 

mucosal oedema (0-3), ridging (0-3), erythema (0-3) and pallor (0-3) based on pre-

determined criteria. We correlated (Spearman’s rho) each feature with 

bronchoalveolar lavage (BAL) neutrophil percentage (neutrophil%). BScore was then 

derived using models with combinations of the six features that best related to airway 

BAL neutrophil%. The various models of BScore were plotted against BAL neutrophil% 

using receiver operating characteristic (ROC) curves.  

Results: We analysed 142 out of 150 children enrolled. Eight children were excluded 

for unavailability of BAL cytology or FB recordings. Chronic/recurrent cough was the 

commonest indication for FB (75%). Median age was 3 years (IQR 1.5-5.3 years). 

Secretion amount (r=0.42) and colour (r=0.46), mucosal oedema (r=0.42) and 

erythema (r=0.30) significantly correlated with BAL neutrophil%, p<0.0001. The 

highest area under ROC (aROC) was obtained by addition of the scores of all features 

excluding pallor (aROC=0.84, 95%CI 0.76-0.90) with airway neutrophilia (defined as 

BAL neutrophil% of >10%). 
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Conclusion: This prospective study has developed the first validated bronchitis scoring 

tool in children based on bronchoscopic visual inspection of airways. Further 

validation in other cohorts is however required.  

INTRODUCTION 

Flexible bronchoscopy (FB) has increasingly become an indispensable tool for 

investigation and/or the diagnosis of many paediatric lung pathologies1, 2. In addition 

to detecting structural and dynamic abnormalities of the tracheobronchial tree, 

endoscopic direct visualisation of the amount and colour of secretion and mucosal 

appearance provides information on airway inflammation (bronchitis)3-5. Bronchitis is 

a generic term that usually refers to presence of inflammation representing the 

common final response of the airways to an irritant6, which is often an endobronchial 

infection in children. As paediatric bronchoscopists currently report bronchitis 

according to individual clinical experience, an objective validated scoring system 

based on macroscopic appearance that corroborates with airway inflammation will be 

relevant and useful for clinical, education and research purposes.  

Thompson and colleagues7, 8 developed a semi-quantitative bronchoscopic scoring 

system (bronchitis index) based on mucosal fragility, oedema, erythema and 

secretions to describe intraluminal airway inflammation in adults. This bronchitis 

index (BI) correlated with bronchial lavage neutrophil percentage and was significantly 

higher in chronic bronchitis than in healthy subjects7, 8. Van Vyve et al assessed 

bronchial inflammation using the same four features in BI but with a simpler visual 

endoscopic scoring system and reported a significant difference between asthmatic 
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patients and control adult subjects9. However, neither of these scoring systems were 

fully validated and may not be appropriate in children due to the known differences 

in aetiologies of paediatric respiratory symptoms10-12, and age-related difference in 

airway cellularity13.  

A robust and easily applicable validated endoscopic scoring system for bronchitis 

which includes both airway secretions and mucosal characteristics in paediatric 

populations would be a useful adjunct tool to objectively score features that 

physicians currently only report on clinical experience. De Baets and colleagues 

defined airway inflammation in their cohort of children as mucosal oedema, 

hyperaemia, hypertrophic submucosal glands, and/or longituditinal mucosal folds; 

and reported its significant association with airway neutrophilia but the mucosal 

abnormalities were not quantified or depicted14. In the absence of any bronchoscopy-

derived score for bronchitis, we recently reported our retrospective study where we 

derived a pilot bronchitis scoring system (BScoreexp) relating bronchoscopic 

quantified scores based on airway mucosal appearance (oedema, ridging, pallor and 

erythema) and secretions (amount and colour) to airway neutrophilia15. In the 

present study, we examined how the BScore performed in a prospective cohort of 

150 children to validate the tool. We hypothesised that a bronchoscopically defined 

scoring system which depicts bronchitis in children and correlates with airway 

neutrophils, as a measure of inflammation, can be developed and validated.  
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MATERIALS AND METHODS 

Study design and study population 

This was a prospective observational study involved children aged <18 years who 

underwent an elective flexible bronchoscopy for clinical indications in a tertiary 

children’s hospital in Queensland, Australia. We recruited 150 children over a nine-

month period from June 2017 to February 2018. Children were then followed-up as 

per routine clinical practice. Children with incomplete FB recordings or BAL data 

were excluded for analysis. Informed consent and relevant clinical history including 

cough symptom (any cough within a week prior to FB) and antibiotic exposure (any 

antibiotic use within one week preceding bronchoscopy) were obtained from 

parents. The study was approved by the Children’s Health Queensland Hospital and 

Health Service Human Research Ethics Committee.  

The term “bronchitis” in our study refers to “bronchoscopic bronchitis”, representing 

the macroscopic/bronchoscopic appearance of airways that correlates to a 

neutrophilic inflammation, irrespective of aetiology. 

Flexible bronchoscopy (FB) recording and FB video scoring 

FB was performed by the treating physician using Olympus 3.1 mm BF-XP190 or 

Olympus 4.2mm BF-P190 bronchoscopes. The procedure was recorded in a video and 

stored as AVI file. Two clinicians (KPE and RJT), who were blinded to the clinical history 

and laboratory data, reviewed the bronchoscopy video recordings and scored 

independently according to visual pro forma as previously described in our 

retrospective study15. Each scoring was performed at a total of 9 sites: trachea, right 
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main stem, right upper lobe, bronchus intermedius, right middle lobe, right lower 

lobe, left main stem, left upper lobe (including lingula) and left lower lobe. Each site 

was scored according to six bronchoscopic visual features, 2 related to secretions; (i) 

amount (S) and (ii) colour (C) and 4 related to airway mucosal appearance; (iii) oedema 

(O), (iv) folds or ridging (R), (v) erythema (E) and (vi) pallor (P). We used our previously 

validated 6-point scale to score the amount of secretions16. The colour of the secretion 

was scored based on the highest colour score (ranged from 0 to 8) from the nine sites 

according to the validated 9-point BronkoTest® sputum colour chart17. Mucosal 

characteristics of oedema, ridging, erythema and pallor were scored based on a 

severity scale from 0 to 2 (0=none, 1=mild, 2=moderate to severe) using a reference 

pictorial chart developed from our previous study15. For each of these mucosal 

appearance, a summary composite score of 0 to 3 was derived according to the 

number of sites affected (0=nil present; 1=less than half of the nine sites with score of 

1; 2=more than ½ of the nine sites with score of 1 or less than half of the nine sites 

with score of 2; 3=more than half of the nine sites with score of 2). The same two 

clinicians did the scoring for our retrospective study. Several calibration sessions with 

experienced paediatric bronchoscopists (ABC and IBM) were undertaken prior to the 

scoring. All the FB videos were scored using the same computer monitor (DELL Model 

W1900 LCD TV, China) placed on the same desk in the office throughout the study to 

avoid any visual discrepancy that may arise from different monitors or different 

lighting conditions.  
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Bronchoalveolar lavage (BAL) sampling, cellularity analysis and microbiological 

examination 

BAL was carried out as per our usual clinical practice in a standardised manner 

following international guidelines13, as done by our unit consistently and referenced 

by previous papers11, 16, 18, 19. BAL fluid was either obtained from the two most affected 

lobes as seen in CT scan or during FB, or from the right middle lobe and lingula if 

generalised disease was present. Sterile normal saline solution of 1ml/kg (maximum 

10ml) was instilled into a selected lobe followed by suctioning into a mucus trap. This 

sample was pooled with the lavage from the other lobe. The first lavage of these lobes 

was sent for microbiological examination. A second specimen obtained in a same 

manner at the same sites was used for cellular analysis. BAL white blood cell 

differential count was performed by cytologists on cytocentrifuge slides stained with 

modified Wright’s method. Cellular data was reported as a percentage of a minimum 

of 300 cells counted. Microbiological examination included quantitative aerobic 

bacterial cultures and real-time polymerase chain reaction (PCR) assay for a panel of 

respiratory viruses: adenovirus, human metapneumovirus, influenza A and B, 

parainfluenza 1-3, and respiratory syncytial virus. Positive bacterial culture was 

defined as presence of any known respiratory bacterial pathogen (Streptococcus 

pneumoniae, Haemophilus influenzae, Moraxella catarrhalis, Staphylococcus aureus, 

E. coli, Pseudomonas aeruginosa, Burkhoderia or Enterocloacae) of ≥105colony 

forming unit/ml18. Infection state was positive when there was a positive bacterial 

culture or positive PCR test for any of the viruses from the BAL specimen18. 
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Data Collection and Statistical Analysis 

Data was collected systematically and entered into a secure database. Non-

parametric analyses were used as data were not normally distributed. Medians and 

interquartile range (IQR) were used for all descriptive data. Spearman’s rho (r) was 

used to determine the correlations of all six bronchoscopic features with BAL 

neutrophil percentage. The distributions of BAL neutrophil percentage across all the 

six airway features were further evaluated using Kruskal-Wallis test. Mann Whitney U 

test was used for continuous variables and Pearson Chi-square test was used for 

categorical variables for comparison of two sample groups. Two tailed p-value of 

<0.05 was considered significant. SPSS version 24 was used for statistical analysis. 

We then generated a bronchoscopic tool from the scoring system and plotted the 

composite scores against airway neutrophil percentage using a receiver operating 

characteristic (ROC) curve. A bronchitis score was derived from several models using 

various combinations of the six features that best related to neutrophil percentage. 

As there is no universal consensus, we defined airway neutrophilia using a few 

arbitrary values, BAL neutrophil% of 10%20, 15% followed by 20%, of which the latter 

two values were used in our previous retrospective study, with the aim to obtain the 

highest area under the ROC (aROC). An online software was used to generate the 

ROC curve21. An aROC of 0.70-0.79 was considered clinically acceptable and aROC ≥0.8 

was considered excellent, as per current standards22, 23. All the aROC values were 

presented with estimation of 95% confidence intervals (95%CI). 
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RESULTS 

Demographics, clinical and laboratory data  

We analysed 142 out of 150 children enrolled. Eight children had incomplete data (n=5 

with unavailable BAL cytology and n=3 with incomplete FB recordings). The children’s 

ages ranged from 6 months to 16.5 years with a median age of 3 years (IQR 1.5-5.3) 

and there were more males (61.3%, n=87) than females. Sixteen (11.3%) children had 

cystic fibrosis (CF). Chronic or recurrent cough was the most common indication 

(75.4%, n=107 including 9 children with CF) for FB, followed by recurrent lower 

respiratory tract infections (n=10) and recurrent wheeze (n=10) (each 7%). The 

remaining consisted of study protocol for a cystic fibrosis-based study (CF patients 

with no respiratory symptoms) (5.0%, n=7), recurrent croup (2.8%, n=4), stridor (2.1%, 

n=3) and past history of haemoptysis (0.7%, n=1). Of 142 children, 112 (78.9%) had 

cough symptom. Most (71.8%, n=102) had no antibiotic exposure prior to 

bronchoscopy. A total of 137 children were analysed for microbiological assessment 

(five were excluded for incomplete data) and 76.6% (n=105) had positive infection 

state. While a positive bacterial culture was found in 62% (n=85) of the children, 42.3% 

(n=58) had positive viral PCR test and 27.7% (n=38) had bacterial-viral co-infection. 

The BAL neutrophil percentage was significantly higher in children with cough 

symptom, a median of 40.6% (IQR 10.4-72.1%) compared to those without cough, 9.8% 

(IQR 4.2-42.7%) (p=0.001), as well as in positive infection state, 40.7% (IQR 10.8-70.2%) 

vs 10.5% (IQR 4.9-48.6%) (p=0.21). 
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Correlations and distributions of BAL neutrophil percentage 

Of the six bronchoscopic features, secretion colour had the strongest correlation with 

BAL neutrophil percentage (r=0.46, p<0.0001), followed by the secretion amount 

(r=0.42, p<0.0001), mucosal oedema (r=0.42, p<0.0001) and erythema (r=0.30, 

p<0.0001). While mucosal ridging (r=0.11, p=0.177) and pallor (r=0.04, p=0.636) also 

positively correlated with BAL neutrophil%, these were not statistically significant 

(Table 1). The distributions of BAL neutrophil percentage across all six airway 

components are illustrated in Figure 1. Trends of greater BAL neutrophil percentage 

in higher score were observed in the scoring for secretion amount (p<0.001) and 

colour (p<0.001), mucosal oedema (p<0.001) and erythema (p=0.002). Such trends 

were not seen in mucosal ridging (p=0.097) and pallor (p=0.781). On the other hand, 

the distribution of BAL neutrophil percentage showed no significant difference in 

children with and without recent antibiotic exposure before bronchoscopy (p=0.461) 

(Figure 2).  

Area under the ROC curves (aROC) and deriving of bronchitis score 

Derivation of bronchitis score from various combinations of the six airway features 

and the aROCs obtained is listed in Table 2. Only part of the combination models for 

neutrophils >10% (with the highest aROCs), >15% and >20% (for comparison with our 

previous published paper15) are shown in this table as the full list is exhaustive. With 

airway inflammation defined as BAL neutrophilia >15%, followed by >20%, as per our 

previous study15, the highest aROCs (0.80, 95%CI 0.72-0.87 and 0.78, 95%CI 0.70-0.85 

respectively) were obtained by addition of the total scores of airway secretion amount 

(S) and colour (C), mucosal oedema (O) and erythema (E), with or without ridging (R). 

When using BAL neutrophils of >10% to define bronchitis, the highest aROC was also 
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derived from the same 4-5 features above, with the aROC (0.84, 95%CI 0.76-0.90) 

being slightly higher than when we used >15% or >20%. When further examining the 

correlation between the few best models of bronchitis score and cough symptom, 

SCORE provided a higher aROC value of 0.73 (95%CI 0.64-0.82) as compared to SCOE 

(aROC=0.71, 95%CI 0.61-0.81) and 3(SC)OE (aROC=0.69, 95%CI 0.59-0.79). The aROC 

for positive infection state versus SCORE was 0.71 (95%CI 0.61-0.82), similar to SCOE 

(0.71, 95%CI 0.62-0.80) and slightly better than 3(SC)OE (0.69, 95%CI 0.59-0.79). The 

bronchitis score of SCORE model was significantly higher in children with cough (8, IQR 

6-10 vs 7, IQR 5-8; p<0.001) and positive infection state (8, IQR 7-10 vs 6, IQR 5-9; 

p<0.001).  

DISCUSSION  

Using data prospectively collected from 142 children undergoing FB, we have derived 

and validated a bronchitis scoring system using our previously described scoring tool15 

to quantify bronchitis in children based on direct visualisation of airway secretions and 

mucosal appearance. We obtained a bronchitis score with an aROC value of ≥0.8, a 

value considered excellent for clinical use. This score also correlated to cough, a 

cardinal symptom of clinical bronchitis, and infection state.  

We chose to examine the six features which bronchoscopists commonly report in 

bronchitis or had been described in previous studies correlated with airway 

inflammation. Our previous retrospective study on 100 FB videos demonstrated 

moderate to very good inter-rater agreement values (weighted kappa values of 0.4 to 

0.87) for all six features15. The same two clinicians scored the FB videos in this study 

thus we did not repeat the inter-rater agreement evaluation. The clinical profiles of 
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our participants were similar to our previous retrospective study in which the main 

indication for FB was chronic or recurrent cough (75% vs 67%) and both studies had 

the same percentage (11%) of CF patients. The median age and gender distribution 

for the two groups were also comparable, 3 vs 2.5 years and 61% vs 67% of males 

respectively15. This made the current cohort suitable for temporal validation of our 

previously developed bronchitis scoring tool24. 

Our retrospective study15 revealed significant positive correlation between the 

secretion amount (r=0.32, p=0.001) and colour (r=0.39, p<0.0001), and airway 

neutrophil percentage, whereas mucosal oedema (r=0.20, p=0.048) and erythema 

(r=0.18, p=0.080), though positive, did not show significant correlation statistically. 

Conversely, mucosal ridging (r=-0.07, p=0.494) and pallor (r=-0.10, p=0.332) showed 

an inverse correlation but was not statistically significant15. In contrast, all six 

bronchoscopic features in this prospective study demonstrated positive correlation 

with the airway neutrophil percentage, though the latter two were not statistically 

significant. The different results between our two studies are likely attributable to 

the larger sample size in this cohort of 142 versus 100 participants in the earlier 

study and/or higher quality data in this present study. Nevertheless, a similar trend 

was seen in both studies whereby the secretion colour has the strongest correlation, 

followed by secretion amount, mucosal oedema, erythema, ridging and pallor. This 

trend was also reflected in the distribution of BAL neutrophils across these six airway 

features.  

The finding of a strong correlation between airway secretion amount and colour and 

BAL neutrophil percentage in both our studies is consistent with the previous studies16-
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18, 25. This also supports findings in adults, that sputum colour graded visually17, related 

to the myeloperoxidase (MPO) activity, which reflects the number of neutrophils in 

lower airway secretions26.  

Oedema and erythema, two out of the four cardinal signs that depicted 

inflammation27, 28, were also shown to correlate well with chronic bronchitis and 

asthma in adults7-9. These two signs were incorporated into the definition of 

respiratory mucosal inflammation in a study in children with persistent respiratory 

symptoms and were related to a significantly higher percentage of BAL neutrophils14. 

Thus, it is not unexpected that our present study demonstrated a strong relationship 

between these two mucosal features and the BAL neutrophil percentage. 

In contrast to our previous study15, “ridging”, another airway mucosal feature, in the 

present study showed positive correlation to airway neutrophil percentage with p-

values that were close to statistical significance. What we termed “ridging” is likely in 

keeping with what de Baets and coworkers described as “longitudinal mucosal folds”, 

a component of airway inflammation14. Mucosal folding has been observed for many 

years in the airway wall in asthma and chronic obstructive pulmonary disease. It is 

proposed to be due to buckling of the airway wall into a rosette pattern under a 

smooth muscle loading, though the exact mechanism remains uncertain29-31.  

Pale airway mucosa (pallor) is not uncommonly reported during bronchoscopy, as 

perceived by the clinicians. However, knowledge on its significance in relation to 

airway inflammation is very limited as the published data is scarce. Pallor was reported 

in the peripheral airways in a small study involving adult patients ventilated for acute 
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respiratory failure. It is speculated to indicate mucosal ischaemia and may be due to 

disturbances of bronchial blood flow32. On the other hand, pallor did not correlate with 

pathologic findings in a 1988 study on over 100 subjects33. Given the current limited 

and inconclusive data, and our findings that did not yield any significant correlation 

between pallor and airway inflammation, we propose to exclude this feature from the 

bronchitis score, albeit more studies with larger number of subjects are needed for 

further evaluation. 

Our previous study obtained an experimental bronchitis score (BScoreexp) where the 

highest aROC of 0.71 (95%CI 0.61-0.82) was acquired by adding three times the 

secretion amount and colour scores to the mucosal oedema and erythema scores, with 

airway neutrophilia defined as >20%15. This aROC value is considered acceptable for 

clinical use. We achieved a better aROC value of 0.77 (95%CI 0.70-0.85) when applying 

the same model in this prospective study. As giving triple weightage to the sum of the 

amount of secretions and colour of secretions provided very little change to the aROC 

values when compared to simple summation of the same elements in both our 

retrospective 15 and prospective cohorts (Table 2), we propose the latter for 

simplification of the bronchitis score. Additionally, we utilised airway neutrophilia as 

>10% in current larger cohort and obtained an excellent aROC value of 0.84 by 

combining the airway secretion amount (S) and colour (C), mucosal oedema (O), 

erythema (E), and with or without ridging (R). By examining the medians of BAL 

neutrophil percentage of 9.8% in the absence of cough and 10.5% in the non-infective 

state from our current cohort, the cut off value of 10% for airway neutrophilia seems 

consistent and appropriate, albeit more data from different cohorts are required to 
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support this. In view of the previous data that support presence of ridging or mucosal 

folding in inflammatory airway diseases, and our finding of its positive correlation with 

airway neutrophilia, also a better correlation with clinical and microbiological data 

(when ridging is included in the scoring system), we suggest to include this feature into 

our bronchitis score and we termed it as BScore (Bronchitis score which consists of 5 

features of airways: Secretion amount, secretion colour, oedema, ridging and 

erythema).  

Our group’s idea of combining both the airway secretions and mucosal appearance in 

the development of a bronchitis scoring tool is novel and valid. As in our previous 

study15, the present study cohort was also a heterogeneous cohort which appear to 

be representative of the “real world” setting that consists of varied patients 

encountered in clinical practice in evaluating bronchitis. Though data on the clinical 

history of cough are available, we deliberately undertook a blinded path to define a 

FB-derived bronchitis without knowing the presence or absence of clinical bronchitis 

to make our findings unbiased.  

In this study, we also assessed recent antibiotic exposure as a potential confounder 

that might influence the airway appearance. Surprisingly, we found that antibiotic 

use prior to bronchoscopy did not significantly affect the BAL neutrophil percentage, 

contrary to previous data that reported lower neutrophils in children who received 

antibiotics than those who did not34. These contradictory results may be influenced 

by the types, dosing, timing or duration of antibiotic use which were not examined 

further in this study as our data on antibiotic use are parent-reported, i.e. based on 

recall, thus the accuracy of the information may be questionable. We did not collect 
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data on corticosteroid use, another potential confounder. However we would 

expect very low use of either local or systemic corticosteroid in our cohort where 

most of the participants were children with chronic wet cough which is not an 

indicator for corticosteroid prescription.  

There are a few limitations in this study. We utilised neutrophilia as the gold 

standard to define airway inflammation instead of airway mucosal biopsy as the 

latter is not routinely performed in children in the clinical context. However, to date 

there is no consensus internationally for a definition of airway neutrophilia13, 35, 36. We 

therefore used the BAL neutrophil percentage cut off values of 10%, 15% and 20% 

based on the previous studies20, 34, 37. We did not evaluate other types of airway 

inflammation such as eosinophilia and lymphocytosis that are much less common and 

may confound the appearance of airway bronchitis. While microbiological data was 

available, we did not include this in our analyses as bronchitis can be caused by various 

aetiologies (infective and non-infective) and our study’s aim did not include evaluation 

of the possible causes of airway bronchitis. We did not exclude children with CF in our 

study as we wanted to reflect the “real world” in clinical practice. Furthermore, our 

study participants were children who underwent elective FB and were relatively 

well. Therefore our results may not be able to be generalised to children in an 

immunocompromised state, ventilated in intensive care unit, or those with a 

tracheostomy tube or foreign body in situ. Further validation is needed for these 

groups of children. Lastly, our scoring on FB recordings can be time-consuming taking 

approximately 10-15 minutes each FB. The actual time to score depending on the FB 

duration and number of abnormalities. We believe this could be done quicker in real-
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time by training and calibration sessions with senior pulmonologists prior to the 

scoring. 

Our study showed that a bronchitis scoring system (BScore) can be developed and 

validated from direct visualisation of airway secretions and mucosal appearance that 

highly correlates with the presence of neutrophilia – a key clinical marker of airway 

inflammation. Such a tool may be helpful for clinicians to describe bronchitis to parents 

in a more objective manner while waiting for laboratory confirmatory tests. Moreover, 

this tool may be particularly beneficial to centres where BAL cellularity analysis is 

unavailable. It may also be useful for comparison of data in research context. 

Nevertheless, until it is fully validated through further prospective studies by other 

centres, this scoring system should only be considered as a complementary tool in 

clinical setting and cannot replace the existing laboratory qualification tests to 

determine airway inflammation.  

In conclusion, a validated bronchoscopically defined bronchitis scoring tool (BScore) 

has been developed based on visual inspection of airway secretions (amount and 

colour) and mucosa appearance (oedema, ridging and erythema). However, more data 

are required to further validate this bronchitis tool. 
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Tables 

Table 1. Correlation between the six airway features and BAL neutrophil percentage 

Airway Feature   Spearman’s rho value (95%CI) p value 

Secretion Amount (S) 0.42 (0.29 - 0.62) <0.0001 
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Colour of secretion (C) 0.46 (0.34 - 0.66) <0.0001 

Mucosal Oedema (O) 0.42 (0.29 - 0.62) <0.0001 

Mucosal Ridging (R) 0.11 (-0.07 - 0.35) 0.177 

Mucosal Erythema (E) 0.30 (0.16 - 0.54) <0.0001 

Mucosal Pallor (P) 0.04 (-0.14 - 0.23) 0.636 

 

Table 2. Various models of bronchitis score and aROC obtained 

BAL 
Neutrophil% 

Bronchitis score model aROC 95%CI 

>10 SCORE: Secretion amount(S) + Colour(C) + 
Oedema(O) + Ridging(R) + Erythema(E) 

0.84 0.76-0.90 

>10 SCOE: Secretion amount(S) + Colour(C) + 
Oedema(O) + Erythema(E) 

0.84 0.76-0.90 

>10 SCOREP: Secretion amount(S) + Colour(C) 
+ Oedema(O) + Ridging(R) + Erythema(E) + 
Pallor(P)  

0.81 0.73-0.89 

>10 3(SC)OE: 3 X Secretion amount(S) + 

Colour(C) + Oedema(O) + Erythema(E) 

0.82 0.74-0.88 

>15 SCORE: Secretion amount(S) + Colour(C) + 
Oedema(O) + Ridging(R) + Erythema(E) 

0.80 0.72-0.87 
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>15 SCOE: Secretion amount(S) + Colour(C) + 

Oedema(O) + Erythema(E) 

0.80 0.72-0.87 

>15 SCOREP: Secretion amount(S) + Colour(C) 
+ Oedema(O) + Ridging(R) + Erythema(E) + 
Pallor(P) 

0.76 0.67-0.85 

>15 3(SC)OE: 3 X Secretion amount(S) + 

Colour(C) + Oedema(O) + Erythema(E) 

0.79 0.71-0.86 

>20 SCORE: Secretion amount(S) + Colour(C) + 
Oedema(O) + Ridging(R) + Erythema(E) 

0.77 0.70-0.85 

>20 SCOE: Secretion amount(S) + Colour(C) + 
Oedema(O) + Erythema(E) 

0.78 0.70-0.85 

>20 SCOREP: Secretion amount(S) + Colour(C) 
+ Oedema(O) + Ridging(R) + Erythema(E) + 
Pallor(P) 

0.74 0.66-0.82 

>20 3(SC)OE: 3 X Secretion amount(S) + 

Colour(C) + Oedema(O) + Erythema(E) 

0.77 0.70-0.85 
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