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REVIEW RETURNED 29-Jun-2011 

 

THE STUDY There is little information in the methods about inclusion or exclusion 
criteria, COPD stability  
The COPD patients in the study appear representative of Japanese 
COPD patient - however they are much smaller than Western COPD 
patients - does size and/or weight affect these measurements? 
(Control group is similar to patient groups)  
Minor errors in English would be worth quick editorial review  
References range from the old to the new - this seems appropriately 
to reflect the field 

RESULTS & CONCLUSIONS I think this paper has merit in that it meticulously describes a 
technique for measuring lung function and describes differences in 
measurements in patients with different severity COPD as well as in 
normal people  
I suspect it lays down important information for developing this 
technique in both research and clinical arenas  
I felt the measurements described to be very technical and difficult to 
understand for the non-specialist reader 

GENERAL COMMENTS This paper appears to be a useful description of a measurement 
technique and its variability in patients with different severity of 
COPD  
For the general reader it would be helpful to have some idea of 
where this technique is going - will it have clinical applicability/ 
research benefits? is there a 'normal range'? how do measurements 
relate to prognosis/ patient outcomes?  
 
Did the authors consider differences between COPD patients 
beyond FEV1? Recent studies have shown that COPD phenotyping 
is much more complex than just FEV1 e.g. ?emphysema/large 
airways disease on CT. Was there any difference between patients 
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with these CT phenotypes?  
 
Minor comments  
Figure 3. It is difficult to distinguish continuous and dotted lines and 
see differences between COPD patients and volunteers - please 
could the authors consider a way to make differences between the 
groups clearer 

 

REVIEWER Zoltan Hantos, PhD, DSc  
Professor  
Department of Medical Physics and Informatics  
University of Szeged  
Szeged, Hungary  
 
I declare no competing interests. 

REVIEW RETURNED 02-Jul-2011 

 

THE STUDY The authors study within-breath variations in total respiratory 
resistance (Rrs) and reactance (Xrs), by extracting estimates of Rrs 
and Xrs from a commercially available forced oscillation device at a 
number of frequencies and time points spaced at 0.2 s. The strength 
of the study lies in this (i.e. the use of a commercial device) and the 
attempt to correlate the magnitude of the within-breath changes in 
Rrs and Xrs with the degree of severity of the COPD. The 
weaknesses are as follows.  
 
1.The phasic changes in Rrs and Xrs can be attributed to the well-
known overall volume and flow dependences of airway resistance, in 
addition to the expiratory flow limitation which characterizes COPD 
patients to a variable extent. This latter mechanism has been 
investigated thoroughly by Dellacca et al. (ref. 7), and the present 
study does not add to the existing knowledge on the mechanisms 
underlying the enhanced cyclic changes in impedance in obstructive 
diseases. For example, the finding that the increases in Rrs and the 
decreases in Xrs are the largest in mid-expiration has been left 
unexplained. It is also unclear what outcome measures can 
eventually be established from a conveniently simple and non-
invasive measurement protocol such as the one presented here.  
 
2. A further weakness, also identified by the authors, is the 
insufficiently small size of the control group, which may have led to 
spirometric values off the trend of the other groups.  
 
3. While the manuscript is basically descriptive, the description 
should be improved significantly in terms of clarity and style. 

RESULTS & CONCLUSIONS See my comments 1-3 above. 

GENERAL COMMENTS Specific comments.  
 
Page 7, line 53. Why are the 30-Hz data unavailable?  
 
Page 8, line 29. Cheek support has always been compulsory, not 
only since ref. 16.  
 
Page 13, line 47. Grimby et al.  
 
Page 15, lines 47-57. The reasoning is not clear at all. Please clarify.  
 
Page 16, lines 38-54. The frequency dependence of Rrs does not 
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assume non-linearity. Linear mechanical sytems, more complex than 
the simple resistance-inertance-elastance circuit, can exhibit a 
frequency-dependent real part.  
 
Page 17, lines 32-39. This argument is inconvincing. If the breathing 
is not synchronized to the train of impulses (which we hope to be the 
case), the probabilities of the appearance of a positive and a 
negative impulse in a given time slice should be roughly the same.  
 
Figure 1, legend. The expiratory time fractions are numbered from 5 
to 8. Please revise.  
 
Table 1. Please define G-FEV1%.  
 
Table 2 is non-informative and should be omitted.  
 
Figure 5. This is a spectacular, but not absolutely necessary graph, 
and the different directions of the frequency axes for Rrs and Xrs are 
confusing. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

Dear Professor Emma Baker,  

 

Thank you very much for your comments and suggestions. We have tried to revise the manuscript as 

much as possible according to your suggestions. Our responses to your suggestions are as follows:  

 

1. Regarding the inclusion or exclusion criteria of the patients with COPD, we did not set specific 

criteria in this study. All patients diagnosed with COPD by two authors (KH or OH) were studied. All 

the patients with COPD were ex-smokers and clinically stable at least for one month. Since the 

number of patients was very small in this study, the findings with pathophysiology of COPD were very 

limited. This limitation has been mentioned in the discussion, paragraph 6. A larger number of 

subjects will be necessary for further evaluation of the pathophysiological features of COPD. In 

addition, Japanese COPD patients would be smaller than Western COPD patients. The size and 

weight can affect the measurements of the forced oscillation technique. Generally, the oscillatory flow 

resistance of the respiratory system (Rrs and Xrs) should be correlated with height, weight, and other 

parameters. Paediatric subjects show that feature remarkably, but, adults show only a little. Several 

papers regarding the predicted values have been published (ref. 2 and 24). Therefore, the results in 

this study could not be expected to represent general findings of COPD in the world. The focus of this 

study was to develop a new approach using impulse oscillometry. The title, abstract, introduction, and 

discussion have been changed drastically. Thank you for bringing this matter to our attention. We 

would like to recommend users of impulse oscillometry to use our approach.  

 

2. Regarding the minor errors in English, they have been revised carefully.  

 

3. We think that our approach in this paper may provide new insight into the underlying 

pathophysiology of COPD. Regarding COPD severity, we studied the relationship between the 

%FEV1 and within-breath behaviour. Although the number of patients was small, our data showed the 

magnitude of the within-breath variation of the oscillatory mechanics would tend to be increased in a 

COPD severity-dependent fashion. We also checked the CT phenotypes in some patients with 

COPD, but the finding was not clearly observed. Therefore, further studies relating the functional 

findings and the pathological features are needed. We would like to consider these for a future work.  

Impulse oscillometry has increasingly been used in clinical research. Since the measurements are not 
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burdensome for patients, this can be clinically useful for the evaluation of their lung function, 

especially in conditions where conventional spirometry is difficult. We hope this measurement 

becomes common in clinical testing, e.g. evaluation of airway obstruction, bronchodilator response, 

and natural history of COPD. A description of the idea of this study has been added to the 

conclusion.  

 

Minor Revision  

Figure 3 has been changed according to your suggestion. Different colour lines have been used in 

this Figure.  

 

 

Reviewer 2  

Dear Professor Zoltan Hantos,  

 

Thank you very much for your comments and suggestions. We would like to revise the manuscript as 

much as possible according to your suggestions. Our responses to your suggestions are as follows:  

 

1. The purpose of this study was to develop a new approach using impulse oscillometry for assessing 

the within-breath behaviour of the oscillatory mechanics. Although the within-breath behaviour of the 

oscillatory mechanics is a well-known feature in patients with COPD, it has not been known whether 

impulse oscillometry can be applied for its analysis. Recently, inspiratory-expiratory analysis using 

impulse oscillometry was reported by Paredi et al in Thorax 2010 (ref. 9). The inspiratory-expiratory 

analysis is considered more useful to evaluate the physiological feature of COPD than conventional 

whole-breath analysis. However, the temporal resolution of impulse oscillometry should have the 

potential to analyze the within-breath behaviour in detail. Since the original manuscript did not 

mention it, the title, abstract, introduction, and discussion have been changed drastically. We would 

like to recommend the users of impulse oscillometry to try our approach.  

 

2. Owing to the small number of subjects, the pathophysiological findings of COPD were very limited 

in this study. This limitation has been described in the discussion, paragraph 6. Although the number 

of patients was small, our data showed that the magnitude of the within-breath variation of the 

oscillatory mechanics would tend to be increased in a COPD severity-dependent fashion. A larger 

number of subjects will be necessary for further evaluation of the pathophysiological features of 

COPD. We would like to consider this for a future work.  

 

3. The manuscript should be improved significantly in terms of clarity and style. The manuscript has 

been changed drastically.  

 

Specific Revision  

1. Methods. Regarding the absence of 30 Hz components, we cannot determine the reason. The 

commercially available machine (Master Screen-IOS; CareFusion, Germany) does not provide 30 Hz 

components. However, since the revised article focused on 4 representative markers (Rrs at 5 and 20 

Hz, Xrs at 5 Hz, and resonant frequency of Xrs) of the impulse oscillatory properties, the sentence 

regarding CSV data has been changed. 

 

2. Methods. Cheek support has always been compulsory. The reference in paragraph 3 was deleted 

as suggested.  

 

3. Discussion. The sentence in paragraph 2, “Grimby and Takishima et al”, was changed to “Grimby 

et al” as suggested.  

 

4. Discussion. The sentence in paragraph 3, “Such simplification could also affect the measurements 
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in patients with prolongation of the expiratory phase such as by COPD. The number of available 

impulses to be sampled might be increased due to the longer duration of the expiratory compared to 

the inspiratory phase.”, means the current device yields impulses every 0.2 seconds, irrespective of 

the respiratory phase, revealing an increase in the Rrs and negative values in Xrs in whole breathing 

due to the longer duration of the expiratory phase. This sentence may be a mess, and we rewrote this 

paragraph 3 in the discussion.  

 

5. Discussion. Regarding the frequency dependency of Rrs and the linear system, linear systems can 

exhibit the frequency dependency of Rrs. Therefore, the description in paragraph 5 was not accurate. 

This sentence means that under conditions in which the frequency dependency of Rrs is observed, 

the simple resistance-inertance-elastance circuit model cannot be applied to such mechanics. Thank 

you for bringing this matter to our attention. According to your suggestion, we rewrote paragraph 5 in 

discussion.  

 

6. Discussion. The sentence in paragraph 6, “Figure 2B in the present study apparently shows the 

zigzag-behaviour of R5 and X5 in a patient with COPD, especially during expiration. This result 

implies that the oscillatory properties are different during impulse pressures in opposite directions.”, 

means the positive and negative impulses cannot yield the same oscillatory properties of the 

respiratory system. In Figure 2B, this feature was clearly observed at expiration in this patient with 

COPD, whereas only a little in the healthy subject (Figure 2A). However, since the impulse was 

produced with alternate changes in positive and negative directions, the probability of the appearance 

of a positive and negative impulse should be roughly the same as suggested. Therefore, further 

studies related to the impulse oscillatory property and the conventional sinusoidal oscillatory property 

are needed. We would like to consider this for a future work.  

 

7. Figure 1. The number of expiratory time fractions was omitted. The number from 5 to 8 has been 

added in the legend.  

 

8. Table 1. “G-FEV1%” has been defined in Table 1 as suggested.  

 

9. Table 2. An explanation for the parameters has been added to Table 2.  

 

10. Figure 5. The three dimensional graphs in Figure 5 (original version) have been deleted because 

those were absolutely unnecessary graphs.  
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