
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Identification of responders to inhaled corticosteroids in a chronic 
obstructive pulmonary disease population using cluster analysis 

AUTHORS Hinds, David; DiSantostefano, Rachael; Le, Hoa; Pascoe, Steven 

 

VERSION 1 - REVIEW 

REVIEWER Luis J Nannini 
Pulmonary section. Hospital "E Perón" de G. Baigorria. Universidad 
Nacional Rosario, Argentina 

REVIEW RETURNED 25-Oct-2015 

 

GENERAL COMMENTS All strengths of FF/VI were collapsed for analysis. Did the authors 
consider a lack of efficacy with the lowest IC dose? What might 
happen if the lowest FF (25) arm get out of statistics?  
 
The authors omitted to mention that a previous diagnosis of asthma 
did not preclude enrolment in the study.  
Could cluster one could have been included subjects with asthma or 
ACOS?.  
 
Great differences with the first cluster analysis with salmeterol 
fluticasone:  
Ferguson 2008 and Anzueto 2009: Patients were excluded if they 
had a diagnosis of asthma; but did subjects with asthma history also 
excluded?  
Baseline FEV1 was at Ferguson = FSC: 0.95 ± 0.36 Salm: 
0.93±0.35L (Anzueto= FSC: 0.97 ± 0.39 S: 0.98 ± 0.37) and post 
bronchodilator was around 1.15±0.47 L. Majority of subjects 
achieved a 12% increase; but not the case in absolute difference > 
200 ml. At reference 13 DiSantostefano RL, the authors seemed to 
use >12% criterion; and in this way they included 138 more subjects 
than what actually had reversibility.  
PLEASE CONFIRM IF YOU APPLIED BOTH REVERSIBILITY 
CRITERIA  
Albuterol-responsive was defined as an increase in FEV1 of ≥ 200 
mL and ≥12% from baseline following inhalation of four puffs of 
albuterol.  
 
The presence of an allergic phenotype is associated with increased 
risk of lower respiratory symptoms and respiratory exacerbations 
among individuals with COPD. [Daniel B. Jamieson Am J Respir Crit 
Care Med Vol 188, Iss. 2, pp 187–192, Jul 15, 2013]  
 
In biomarker-negative exacerbations(<2%Eosinophils), treatment 
failures occurred in 15% given prednisolone and 2% of those given 
placebo (P = 0.04). Bafadhel M Am J Respir Crit Care Med 186,1; 
48–55, Jul 1, 2012 
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REVIEWER Pierre-Régis Burgel 
Université Paris Descartes, Paris, France 

REVIEW RETURNED 17-Nov-2015 

 

GENERAL COMMENTS Hinds et al. performed a cluster analysis of previoulsy published 
RCT comparing FF/VI to VI. The authors used data of patients at 
inclusion to examine their grouping into clusters that were validated 
using rates of moderate/severe COPD exacerbations. The goal of 
this study was to identify responders to ICS in COPD patients. The 
authors suggested that responders to ICS either has "high" blood 
eosinophils or low blood eos but with a cumulative smoking <46 
pack-years. The authors failed to validate their previoulsy published 
results on ICS responder (using another ICS/LBA combination).  
Although the topic is of considerable importance and the eos story 
potentially very interesting, there are several limitations to the 
present analysis.  
 
1. The description of the clustering method is far from clear (and is 
barely mentioned in the Abstract). Table 1 shows the possible 
variables to be used in the cluster analyses. However, highly 
correlated variables were not used together: so, please state which 
variables were used in the final model! Next the method for defining 
the 3 clusters is unclear to me. Were there other possibilities (2 
clusters, 4 clusters, 5 clusters?). How this choice was performed? 
The description of the clustering method would not allow other 
reserchers to reproduce these data with another datatset. The 
description of the clustering should really be expanded!  
 
2. The authors provide a table with treatments at study entry. It 
would be most interesting to add respiratory inhaled drugs. Of 
particuler interest: how many patients were under ICS at baseline 
overall and in each cluster and how many were removed ICS at 
tstudy entry?  
 
3. The authors should acknowledge that the only way to validate 
their findings would be to perform a clinical trial including patients 
based on the identified clusters. This point is critical as the data from 
their previous analysis was not validated in the present study. Also 
the authors suggest that this may be due to differences in the types 
of patients/countries...., it nevertheless suggests that the data 
presented here are of questionable clinical relevance. I wander 
whether it could be useful to develop the algorythm using a random 
sample of the cohort and to validate it using the rest of the cohort?  
 
4. A minor point: in the introduction, the statement on the association 
of excaerbations with increased mortality is only true for severe 
exacerbations.  
 
5. In table 2, the authors should explain which kind of data are 
presented (min/max), (Q1, Q3), mean, median? n (%)?   

 

REVIEWER Peter Calverley 
University Hospital Aintree  
UK 
 
I serve on the Steering Committee of SUMMIT , a GSK sponsored 
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clinical trial and in the past have spoken at meetings sponsored by 
GSK. I was senior author on the WISDOM trial which looked at ICS 
withdrawal in COPD. I have spoken at meetings run by Boehringer 
Ingelheim who ran that trial. I have advised AstraZeneca and 
Takeda on clinical studies and these may be seen as competitors to 
GSK in the COPD field. 

REVIEW RETURNED 21-Dec-2015 

 

GENERAL COMMENTS This paper from 4 clinical scientists who are full time employees of 
GSK re-visits the data set of their reference 21 which led us all to 
focus more on the blood eosinophil count as a predictor of response 
to ICS. The analysis was pre-specified in an appropriate way as the 
analysis plan attached indicates. In this new analysis the previously 
identified model of exacerbation prediction reported in 2013 does not 
seem to be helpful. However a new separation of responders based 
on eosinophil count and smoking history finds that some 80% of 
patients have fewer exacerbations when treated with an ICS/LABA 
combination than with a LABA alone. These are interesting findings. 
The eosinophil result is not unexpected given the results in 
reference 21. The smoking history data is intriguing and suggests 
that large numbers of study participants were very heavy smokers 
especially among those with low eosinophil counts - is this correct? I 
have a few other requests for clarification to help the ordinary reader 
follow this analysis.  
1. Did the algorithm select the threshold values for the variables in 
each cluster? I suspect so but you should be explicit about this.  
2. I am sure that eosinophil % and absolute count are highly related 
and so one was excluded. Did you decide that % should be included 
and what would the separation be like if absolute cell counts were 
used?  
3.Figure 2 looks a bit odd. Why is the highest quintile separated so 
far from the others. This would be better if a variance measure was 
presented for each point.  
4. If you are going to look at diuretics in your validation analysis then 
you should report the % of patients using these drugs in table 1. I do 
not understand why the post bronchodilator values at screening are 
70 ml lower than those at baseline - can you explain this?  
5. The data about the non-eosinophilic 'lesser' smokers merits 
repetition - have you considered examining this in other data sets 
such as those published recently by Pavord et al in Thorax?  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1  

Comment: All strengths of FF/VI were collapsed for analysis. Did the authors consider a lack of 

efficacy with the lowest IC dose? What might happen if the lowest FF (25) arm get out of statistics?  

Response: Thank you for your comments.  

We did consider the lack of efficacy with the lowest dose of FF 50µg/VI25µg and conducted a 

sensitivity analysis excluding subjects randomized to this dose. When excluding subjects randomized 

to the lowest dose the clusters were defined based on eosinophil percent and reversibility. The 

algorithm identified 3 clusters characterized by 1) Eos > 2.4%, 2) Eos ≤2.4% and Reversible >7.8%, 

and 2) Eos ≤2.4% and Reversible ≤7.8%.  

Eosinophil percent was the primary driver of the clustering, as was observed in the primary analysis. 

The split in reversibility lower than the clinically meaningful cut of 12%. Therefore, we decided not to 

focus on this sensitivity analysis in the manuscript.  

Comment: The authors omitted to mention that a previous diagnosis of asthma did not preclude 
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enrolment in the study.  

Response: The population for the cluster analysis was the intent to treat population of the clinical 

trials, which had specific inclusion, exclusion criteria that have been described previously in 

Dransfield, 2013 (reference 6). The inclusion and exclusion criteria were described only in brief in our 

paper.  

We have edited the text to note that a prior diagnosis of asthma with a current diagnosis of COPD did 

not preclude enrollment in the original clinical trials. A current diagnosis of asthma was an exclusion 

criterion in the trials, and therefore the cluster analysis.  

Page 5, paragraph 2.  

Comment: Could cluster one could have been included subjects with asthma or ACOS?  

Response: It is possible that patient in cluster 1 could have included subjects who had a historic 

asthma diagnosis, but did not have current asthma. Current asthma was an exclusion criterion for the 

clinical trials that provided the data for this study. We have edited the text in the methods and 

discussion sections to further elaborate on the inclusion/exclusion for the clinical trials regarding 

asthma.  

History of asthma was not collected in the clinical trials, so this cannot be evaluated within each 

cluster; although, reversibility was collected and is described for each cluster within Table 1. 33.0% of 

subjects exhibited reversibility (defined as ≥12% and ≥200 mL improvement) in cluster 1, 25.5% 

exhibited reversibility in cluster 2, and 29.2% exhibited reversibility in cluster 3, therefore it does not 

appear that the treatment differences observed between clusters was due to an overlap phenotype.  

Page 5, paragraph 2; Page 13, paragraph 2.  

Comment: Great differences with the first cluster analysis with salmeterol fluticasone:  

Ferguson 2008 and Anzueto 2009: Patients were excluded if they had a diagnosis of asthma; but did 

subjects with asthma history also excluded?  

Response: Yes, inclusion/exclusion criteria that were used in the FF/VI clinical trials regarding asthma 

were the same in the SFC clinical trials described in Ferguson 2008 and Anzueto 2009.  

Subjects were excluded if they had a current diagnosis of asthma, but were eligible if they had a 

current COPD diagnosis with a diagnosis for asthma in the past. We have highlighted this in the 

discussion section.  

Page 13, paragraph 2.  

Comment: Baseline FEV1 was at Ferguson = FSC: 0.95 ± 0.36 Salm: 0.93±0.35L (Anzueto= FSC: 

0.97 ± 0.39 S: 0.98 ± 0.37) and post bronchodilator was around 1.15±0.47 L. Majority of subjects 

achieved a 12% increase; but not the case in absolute difference > 200 ml. At reference 13 

DiSantostefano RL, the authors seemed to use >12% criterion; and in this way they included 138 

more subjects than what actually had reversibility.  

Response: In the prior cluster analysis, subjects fulfilling both the criteria of a 12% and a ≥200 mL 

increase are described in Table 2 of the paper. The clustering algorithm split the tree based on the 

variable of Percent Reversibility and not the Reversibility Subgroup variable, which required both a 

12% and a ≥200 mL increase.  

Comment: PLEASE CONFIRM IF YOU APPLIED BOTH REVERSIBILITY CRITERIA  

Albuterol-responsive was defined as an increase in FEV1 of ≥ 200 mL and ≥12% from baseline 

following inhalation of four puffs of albuterol.  

Response: Please see the responses above. The ‘Reversibility Subgroup’ variable described in Table 

1 are patients fulfilling both criteria. We have clarified the text.  

Comment: The presence of an allergic phenotype is associated with increased risk of lower 

respiratory symptoms and respiratory exacerbations among individuals with COPD. [Daniel B. 

Jamieson Am J Respir Crit Care Med Vol 188, Iss. 2, pp 187–192, Jul 15, 2013]  

In biomarker-negative exacerbations(<2%Eosinophils), treatment failures occurred in 15% given 

prednisolone and 2% of those given placebo (P = 0.04). Bafadhel M Am J Respir Crit Care Med 

186,1; 48–55, Jul 1, 2012  

Response: Thank you for these references, we agree that these findings, along with other studies of 

asthma and COPD overlap are of interest. We had noted the similar findings regarding eosinophils 
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and corticosteroid response in our discussion.  

We have edited the discussion to highlight the inclusion/exclusion criteria regarding asthma in the 

original clinical trials.  

Page 13, paragraph 2.  

 

Reviewer #2  

Comment: Hinds et al. performed a cluster analysis of previously published RCT comparing FF/VI to 

VI. The authors used data of patients at inclusion to examine their grouping into clusters that were 

validated using rates of moderate/severe COPD exacerbations. The goal of this study was to identify 

responders to ICS in COPD patients. The authors suggested that responders to ICS either has "high" 

blood eosinophils or low blood eos but with a cumulative smoking <46 pack-years. The authors failed 

to validate their previoulsy published results on ICS responder (using another ICS/LBA combination).  

Although the topic is of considerable importance and the eos story potentially very interesting, there 

are several limitations to the present analysis.  

Response: Thank you for your comments.  

We agree that cluster analysis methodology has limitations and is hypothesis-generating. We have 

noted these limitations in the manuscript and highlighted the need for additional exploration of the 

clusters identified.  

Page 14, paragraph 1.  

Comment: 1. The description of the clustering method is far from clear (and is barely mentioned in the 

Abstract). Table 1 shows the possible variables to be used in the cluster analyses. However, highly 

correlated variables were not used together: so, please state which variables were used in the final 

model! Next the method for defining the 3 clusters is unclear to me. Were there other possibilities (2 

clusters, 4 clusters, 5 clusters?). How this choice was performed? The description of the clustering 

method would not allow other researchers to reproduce these data with another datatset. The 

description of the clustering should really be expanded!  

Response: We have tried to strike a balance regarding methodological nuances and readability for the 

journal audience. We have edited the manuscript where relevant to clarify the methods.  

Regarding the abstract: There is limited content that can be added due to the word count and 

structure limits for the journal. We have added that this was a supervised cluster analysis utilizing 

recursive partitioning, to be more specific regarding the methods.  

Page 2, paragraph 2.  

Regarding correlated variables: We have chosen to not report which variable in a correlated pair was 

excluded, based on our prior experience in publishing cluster analysis work. We agree that listing this 

may be helpful for some readers, but has been more distracting to them in the past. Readers and 

reviewers tend to focus on a justification for why one variable was retained over another vs. on their 

high correlation that necessitated the decision. We have clarified regarding collinearity between 

eosinophil percent vs count in the discussion, as this was the primary split in the clustering tree.  

Page 14, paragraph 1.  

Regarding the selection of the 3 cluster solution: We have expanded the methods to explain that best 

split of the tree was determined by maximizing the treatment differences between clusters and cluster 

membership. Eosinophils were the primary driver of treatment effect and we could have potentially 

gone with a 2 cluster solution, only based on the split in eosinophils, but selected the 3 cluster 

solution which provided a small amount of additional statistical benefit and further clustering, which 

may also be clinically meaningful.  

Page 7, paragraph 2.  

Comment: 2. The authors provide a table with treatments at study entry. It would be most interesting 

to add respiratory inhaled drugs. Of particular interest: how many patients were under ICS at baseline 

overall and in each cluster and how many were removed ICS at study entry?  

Response: The data for this analysis was based on clinical trial data. For 4 weeks prior to 

randomization, patients received open-label combination fluticasone propionate (250 μg) and 

salmeterol (50 μg) twice daily to establish adherence to treatment and a stable baseline. Therefore, 
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patients in the VI only arms of the clinical trials were removed ICS at randomization.  

We have edited the text to note this in the methods. The number of patients treated with FF/VI and VI 

only by cluster are presented in Supplementary Table 1.  

Page 5, paragraph 1.  

The respiratory treatments prior to study screening and the 4 week run-in on an ICS/LABA are 

reported in the Dransfield, 2013 (reference 6). 66-76% of patients, differing by study and treatment 

arm, were treated with an ICS prior to the study.  

Comment: 3. The authors should acknowledge that the only way to validate their findings would be to 

perform a clinical trial including patients based on the identified clusters. This point is critical as the 

data from their previous analysis was not validated in the present study. Also the authors suggest that 

this may be due to differences in the types of patients/countries...., it nevertheless suggests that the 

data presented here are of questionable clinical relevance. I wander whether it could be useful to 

develop the algorithm using a random sample of the cohort and to validate it using the rest of the 

cohort?  

Response: We agree that cluster analysis methodology has limitations and is hypothesis-generating. 

We have noted these limitations in the manuscript and highlighted the need for additional exploration 

of the clusters identified, including in the abstract.  

We agree that it is difficult to validate these findings without studies including the specific patient 

groups that were identified in the cluster analysis. We have highlighted this in our discussion.  

- We were presented with a unique opportunity to attempt to validate our previous findings due to the 

similarities in trials that were conducted to study SFC and FF/VI in COPD. Differences in the patient 

populations recruited for these trials (despite the same inclusion/exclusion criteria) seem to explain 

the inability to validate.  

- Unfortunately, we were also not able to use the SFC data to attempt to validate the newly identified 

clusters, as eosinophil measurements were not collected in the SFC clinical trials.  

Regarding your suggestion of using half of the data to develop the algorithm and half of the data 

validate, this is actually the method that was used to internally validate. We have edited the text to 

highlight this.  

- The same method was used in the prior cluster analysis work as well.  

- Internal validation was performed by using a split sample, so that a random sample of 50% of the 

patients was selected to create the tree and the remaining half was used for the computation of rate 

ratios and CIs to test statistical significance.  

Page 13, paragraph 2.  

Comment: 4. A minor point: in the introduction, the statement on the association of exacerbations with 

increased mortality is only true for severe exacerbations.  

Response: We have adjusted the text.  

Page 4, paragraph 1.  

Comment: 5. In table 2, the authors should explain which kind of data are presented (min/max), (Q1, 

Q3), mean, median? n (%)?  

Response: Data are presented as number (%) or median (intra-quartile range) unless otherwise 

stated. This is noted in the footnote to the table. We have also added this to the methods text.  

Table 2  

 

Reviewer #3  

Comment: This paper from 4 clinical scientists who are full time employees of GSK re-visits the data 

set of their reference 21 which led us all to focus more on the blood eosinophil count as a predictor of 

response to ICS. The analysis was pre-specified in an appropriate way as the analysis plan attached 

indicates. In this new analysis the previously identified model of exacerbation prediction reported in 

2013 does not seem to be helpful. However a new separation of responders based on eosinophil 

count and smoking history finds that some 80% of patients have fewer exacerbations when treated 

with an ICS/LABA combination than with a LABA alone. These are interesting findings. The eosinophil 

result is not unexpected given the results in reference 21. The smoking history data is intriguing and 
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suggests that large numbers of study participants were very heavy smokers especially among those 

with low eosinophil counts - is this correct? I have a few other requests for clarification to help the 

ordinary reader follow this analysis.  

Response: Thank you for your comments.  

Regarding smoking history: In the overall study population, the median smoking history was 40.00 

pack-years (interquartile range: 28.00-58.00). The median smoking histories split by Eos 2.4% were 

similar:  

- Eos >2.4% had a median smoking history of 40.00 pack-years (IQR: 28.00-58.00)  

- Eos ≤2.4% had a median smoking history of 40.00 pack-years (IQR: 28.00-57.00)  

You are correct that subjects with lower eosinophil counts were heavy smokers, but the smoking 

histories were similar to the overall population and subjects with Eos>2.4%.  

Comment: 1. Did the algorithm select the threshold values for the variables in each cluster? I suspect 

so but you should be explicit about this.  

Response: This is correct. The split(s) in the tree are determined by the algorithm. We highlighted 

how the split was chosen for Eos the sensitivity analysis section.  

We have edited the text in the methods sections to explicitly state this.  

Page 7, paragraph 2.  

Comment: 2. I am sure that eosinophil % and absolute count are highly related and so one was 

excluded. Did you decide that % should be included and what would the separation be like if absolute 

cell counts were used?  

Response: Yes, eosinophil % and eosinophil count were related with a Pearson’s correlation 

coefficient ≥0.7. Eosinophil % was retained in the analysis due to the work done by Bafadhel 

(reference 17) and others, which observed response to corticosteroids based on cut-points in 

eosinophil %, as well as due to fewer missing values of eosinophil % as compared to eosinophil 

count, as discussed in reference 24.  

We have expanded on this in the discussion.  

Page 14, paragraph 1.  

Considering the linear trend between Eos and treatment effect, along with the concordance between 

eos % and eos count (evaluated in reference 24), the split in the clustering tree based on absolute cell 

count would likely be around the median value for eos count.  

Comment: 3.Figure 2 looks a bit odd. Why is the highest quintile separated so far from the others. 

This would be better if a variance measure was presented for each point.  

Results: We agree that this does look odd at first glance. The highest quintile is off set due to the 

distribution of eosinophil percent, as the mean treatment effect is plotted vs the median eosinophil % 

in this quintile. We think that equally spacing the dots may inaccurately represent the trend.  

We have added the 95% confidence intervals to the figure.  

Figure 2  

Comment: 4. If you are going to look at diuretics in your validation analysis then you should report the 

% of patients using these drugs in table 1.  

Response: The percent of patient on diuretics is presented by cluster and treatment in the 

supplemental material. Table 1 only presents variables that are significantly different between the 

clusters. Diuretics were not significantly different between the 3 clusters (p= 0.3332)  

Comment: I do not understand why the post bronchodilator values at screening are 70 ml lower than 

those at baseline - can you explain this?  

Response: For 4 weeks prior to randomization (between screening and baseline measurements), 

patients received open-label combination fluticasone propionate (250 μg) and salmeterol (50 μg) twice 

daily to establish adherence to treatment and a stable baseline. This may explain the difference 

between screening (prior to run-in) and baseline (post run-in) differences in post bronchodilator 

values.  

Comment: 5. The data about the non-eosinophilic 'lesser' smokers merits repetition - have you 

considered examining this in other data sets such as those published recently by Pavord et al in 

Thorax?  
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Response: Thank you for the suggested data set. We have emphasized the need for further study of 

the smoking history among those with lower eosinophils in the discussion.  

Page 14, paragraph 1.  

Note to the editor and reviewers  

Figure 2 has been updated with 95% confidence intervals based on reviewer comments.  

The RRs and p-value for Figure 3 has also been updated, following further QC of the statistical 

modeling. The edits to Figure 3 do not affect the text or the interpretation of Figure 3 and the 

validation analysis. 

VERSION 2 – REVIEW 

REVIEWER Luis J Nannini 
Hospital de Granadero Baigorria. Neumonologia. Universidad 
Nacional de Rosario 

REVIEW RETURNED 17-Feb-2016 

 

GENERAL COMMENTS The authors responded to all the comments.  

 

REVIEWER Patrick Brown 
University of Toronto, Canada 

REVIEW RETURNED 12-Apr-2016 

 

GENERAL COMMENTS This paper uses regression trees on a previously analyzed clinical 
trial dataset. The statistical methodology is appropriate for the 
problem addressed and has been implemented correctly. I have only 
two comments to make, which are below.  
 
Missing values have been imputed means or most frequent 
categories. The rpart package can handle missing values, as 
described in Section 5 of [1], by including for each given split all 
observations having the non-missing predictors required. The 
numbers of missing values is said to be small, and the results would 
be unlikely to change by more than a small amount if the analysis 
were re-done without imputation. However, the paper would be 
'tidier' were the standard methodology for missing values in 
classification trees to be used.  
 
The beginning of the 'Modelling' section could do with being more 
specific about which references were related to which parts of the 
methodology, as follows:  
 
For this analysis, a data-driven modified recursive partitioning 
technique[2] was employed in a similar manner to that used 
previously for a similar study[3]. Computations were performed using 
the rpart package[1] for the statistical software R[4].  
 
References  
 
[1] Therneau T, Atkinson B, Ripley B. rpart: Recursive Partitioning 
and Regression Trees. R package version 4.1-10. http://CRAN.R-
project.org/package=rpart (2015).  
 
[2] Breiman L, Friedman J, Olshen R, Stone C. Classification and 
Regression Trees. Belmont CA: Wadsworth, 1983.  
 
[3] Green R, Pavord I. “Stability of inflammatory phenotypes in 
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asthma”. Thorax. 2012; 67.  
 
[4] R Core Team. R: A Language and Environment for Statistical 
Computing. Vienna, Austria: R Foundation for Statistical Computing. 
http://www.R-project.org (2016).  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer #1 - Luis J Nannini  

Reviewer comment: The authors responded to all the comments.  

 

Authors’ response: Thank you for your comments on the previous version of the manuscript.  

 

Reviewer #2 - Patrick Brown  

 

Reviewer comment: This paper uses regression trees on a previously analyzed clinical trial dataset. 

The statistical methodology is appropriate for the problem addressed and has been implemented 

correctly. I have only two comments to make, which are below.  

 

Authors’ response: Thank you for your comments.  

 

Reviewer comment: Missing values have been imputed means or most frequent categories. The rpart 

package can handle missing values, as described in Section 5 of [1], by including for each given split 

all observations having the non-missing predictors required. The numbers of missing values is said to 

be small, and the results would be unlikely to change by more than a small amount if the analysis 

were re-done without imputation. However, the paper would be 'tidier' were the standard methodology 

for missing values in classification trees to be used.  

 

Authors’ response: We have added text to both the Methods and Discussion to note and elaborate on 

this point.  

 

We chose to impute values for the variables in the clustering model due to size of the dataset as well 

as to be consistent with the prior cluster analysis [DiSantostefano et al., 2013].  

 

Regarding the 2 variables in the classification tree:  

- 77 subjects were missing data on eosinophil percent. We conducted sensitivity analyses both 

removing these subjects and forcing the subjects with missing Eos % data to the other side of the 

eosinophil split. The results did not appreciably change in either sensitivity analysis.  

- No subjects were missing data on smoking pack years. This is likely due to smoking history ≥10 

pack-years being an inclusion criterion in the original clinical trials.  

 

We have clarified that the results were not appreciably changed in sensitivity analyses where these 

variables were not imputed.  

 

The following changes have been made to the manuscript:  

 

Methods, page 6, paragraph 1: The standard rpart clustering methodology addresses missing values 

by including only observations (subjects) with non-missing values. Considering the size of this 

dataset, missing values for variables in the clustering model were imputed to optimize the data and to 

be consistent with previously conducted cluster analyses.[13]  

Discussion, Page 13, paragraph 2: The analysis also relied on the baseline data collected regarding 

the variables in the clustering model; 77 subjects had missing eosinophil percent data, no subjects 
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had missing data on smoking pack-years, and small numbers of subjects (0–44) had missing data for 

one of the variables included in the model. Due to the size of the dataset, these missing values were 

imputed, but the results did not appreciably change in sensitivity analyses where values were not 

imputed.  

 

 

Reviewer comment: The beginning of the 'Modelling' section could do with being more specific about 

which references were related to which parts of the methodology, as follows:  

For this analysis, a data-driven modified recursive partitioning technique [2] was employed in a similar 

manner to that used previously for a similar study [3]. Computations were performed using the rpart 

package[1] for the statistical software R[4].  
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Authors’ response: Thank you for this comment; we have made the suggested changes.  

 

Please note that we refer to DiSantostefano et al., 2013, as the previous similar study rather than 

Green and Pavord, 2012. This is the only difference from the suggestion made by the reviewer.  

 

The following change has been made to the manuscript:  

Methods, Page 7, paragraph 1. For this analysis, a data-driven modified recursive partitioning 

technique [14] was employed in a similar manner to that used previously for a similar study.[13] 

Computations were performed using the rpart package [15] for the statistical software R.[16]  

All reference citations from [16] onwards have been renumbered due to the inclusion of a new 

reference [16] (R Core Team). 
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