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AUTHORS Alejandro A. Pezzulo, David A. Stoltz, Douglas B. Hornick and 
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VERSION 1 - REVIEW 

REVIEWER Mark Elkins  
Senior Research Physiotherapist  
Royal Prince Alfred Hospital  
Sydney  
Australia  
 
I have no financial interests in commercial hypertonic saline 
products. I have received honoraria and support to attend 
conferences in return for speaking about my research in hypertonic 
saline. 

REVIEW RETURNED 24/11/2011 

 

THE STUDY Study design: The study seeks to determine the effect of regular 
inhalation of hypertonic saline during a hospital admission for an 
exacerbation of CF lung disease. This question should be answered 
by a randomised controlled trial. Several sources of bias could affect 
the estimate of the effect of the intervention. For example, the 
introduction of new therapies or antibiotic regimens to usual care. In 
some cases , certain biases definitely have affected the estimate of 
the treatment effect. For example, the non-randomised design has 
allowed the HS arm of the study to be older, to have more 
participants who were already taking inhaled therapies (HS or 
antibiotics) at the time of the exacerbation, and to have more 
participants with infective organisms (P.aeruginosa or S. aureus). 
Although these differences are mild, there may be stronger biases 
that have not been measured. Therefore, this non-randomised study 
design is not appropriate or adequate to answer the research 
question. A randomised trial to answer this question has been 
registered (ACTRN12605000780651) and is due to finish 
recruitment in Dec 2011.  
 
Key Messages: Any conclusion from this study should be for further 
research and should not speculate (or blatantly recommend, as the 
manuscript does in some places) whether HS is useful in this clinical 
setting. Such a recommendation should only be made after an 
adequately powered, randomised trial. There are so many sources 
of bias in this non-randomised study design that it would be 
dangerous to even speculate about clinical implications from this 
study.  
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Limitations: The review of the study's limitations is also inadequate:  
- First, the non-randomised design is not mentioned at all. This is a 
MAJOR confounder and the authors seem completely unaware of 
this - making tentative recommendations (e.g., this suggests...) and 
blatant recommendations (e.g., ...clinicians should reconsider using 
this intervention).  
- The sample size calculation is only cursorily explained and is 
therefore ambiguous regarding whether it calculates (a) the number 
of patients needed to detect a change in lung function of 10% from 
admission to discharge assuming a within-subject test-retest SD of 
16%, or (b) the number of patients needed to detect a 10% 
difference between paired groups in change in lung function from 
admission to discharge assuming a patient-to-patient SD in 
admission-to-discharge change in lung function of 16%. Sample (a) 
is the incorrect calculation, but I think this is what the authors have 
done. I get 23 with the sample size calculator I use, which is in the 
ballpark of the authors' calculation of 18. This is reinforced by the 
authors discussing admission-to-discharge values in the Discussion 
section, instead of between-group differences in admission-to-
discharge values.  
- Baseline pulmonary function values were collected retrospectively 
and were collected "on admission day or in the previous 7 days". 
The week leading up to hospital admission for a pulmonary 
exacerbation is a very variable period for lung function, so a 7-day 
range in the collection of admission FEV1 is a serious source of 
error. Also, presumably when no admission lung function was 
available in the case notes, participants were excluded, which may 
make the sample somewhat unrepresentative.  
 
Statistical Methods: The statistical methods were also inadequate:  
- It is illogical to consider subjects that "failed to achieve 90% of their 
best FEV1" are "non-responders" to the intervention. This is 
because the final outcome is the result of all interventions and 
natural recovery, and therefore CANNOT be equated to being the 
result of HS alone. Patients who fail to achieve 90% of their best 
FEV1 may have responded poorly to HS, but conversely they may 
have responded well to HS and responded poorly to other 
interventions during their admission. It is impossible to know an 
individual's response to HS with this study design.  
- An intention-to-treat analysis should be used but participants were 
only included if they used HS for at least 7 days.  
- Plenty of within-group 95% CIs are provided, but it is 95% CIs 
around between-group comparisons that are needed to justify that 
the study has or hasn't excluded clinically worthwhile differences, 
i.e., difference that could be attributed to the experimental therapy.  
- Sample size calculation is only done for the primary outcome. 
Judging by the very wide confidence intervals on some outcomes 
(e.g., time to next admission), it is very unlikely that the study had 
sufficient power to be able to make any statement (no matter how 
speculative) about the effect of the experimental therapy on these 
outcomes.  
 
References: Refs 15 to 17 do not assess the effect of HS in any 
controlled way. They should not be included in the range of 
references (10-18) on page 4.  

RESULTS & CONCLUSIONS The analysis does not answer whether HS is safe and tolerable, 
because wheezes and mild haemoptysis could be symptoms of an 
exacerbation of CF lung disease, so it is unclear whether they 
should be attributed to HS or the underlying disease. This can only 
be determined by comparing the two arms of the study for the 
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prevalence of adverse events such as these, but such a comparison 
is not provided.  
 
The Results text reports 4/18 non-responders vs 2/18 non 
responders in the two arms of the study, but the Conclusions text 
reports 4/18 vs 8/16.  
 
The final clinical recommendation is that clinicians should consider 
suspending regular (outpatient) HS therapy during hospital 
admissions. The long-term Australian trial of HS versus placebo 
showed reduced number and duration of pulmonary exacerbations 
when regular HS was continued during hospital admissions. 
Therefore, although HS did not make a difference to the number of 
hospital admissions in that trial, it is not certain that the effect of HS 
on exacerbations would be preserved if it was discontinued during 
hospital admissions. Therefore, I think it would be a dangerous 
recommendation to alter an HS regimen with proven efficacy in a 
randomised trial, in favour of one speculatively hypothesised on the 
basis of results of a non-randomised trial. 

 

REVIEWER No competing interests to disclose.  
 
Dayton Dmello MD  
Clinical Assistant Professor, Saint Louis University School of 
Medicine.  
Critical Care and Pulmonary Consultants,  
Denver, Colorado. 

REVIEW RETURNED 28/11/2011 

 

THE STUDY The authors provide useful information regarding the role of inhaled 
HS during acute exacerbations of CF lung disease. However, in 
order to truly assess "efficacy", a prospective study is needed. The 
manuscript would do well to merely "assess" the role of inhaled HS 
in this situation rather than attempt to define efficacy. In this context, 
was the power analysis done before or after the study review had 
begun ?  
 
The descriptive table should addres the number of patients using 
rhDNase in both arms. 

RESULTS & CONCLUSIONS The conclusion, although succinct, does not adequately reflect the 
efficacy of inhaled HS in this situation given the sample size and 
study design, albeit acknowledged by the authors.  
However, it does provide the basis for future research in this area 
and overall does contribute to our understanding of the role of 
inhaled HS. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: Mark Elkins  

Senior Research Physiotherapist  

Royal Prince Alfred Hospital  

Sydney  

Australia  

 

Study design:  

-"This question should be answered by a randomised controlled trial."  
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We agree with the reviewer. We have reflected this in our revision, p.15 (line 4), p.16 (line 10 and last 

paragraph).  

 

-"In some cases, certain biases definitely have affected the estimate of the treatment effect. For 

example, the non-randomised design has allowed the HS arm of the study to be older, to have more 

participants who were already taking inhaled therapies (HS or antibiotics) at the time of the 

exacerbation, and to have more participants with infective organisms (P.aeruginosa or S. aureus). 

Although these differences are mild, there may be stronger biases that have not been measured."  

We agree and have added the statistics for known variables in page 8. For all variables, p>0.05. The 

difference in admission FEV1 (higher in the second admission) is accounted for in the mixed model (p 

7 and p 10, last line). We also added in the discussion section about unmeasured differences that 

have not been adjusted for (p. 15).  

 

-"Therefore, this non-randomised study design is not appropriate or adequate to answer the research 

question. A randomised trial to answer this question has been registered (ACTRN12605000780651) 

and is due to finish recruitment in Dec 2011."  

We agree that our design is not the most appropriate, and have added a reference to the reviewer’s 

better designed study in page 16, line 10.  

 

Key Messages:  

-"Any conclusion from this study should be for further research and should not speculate (or blatantly 

recommend, as the manuscript does in some places) whether HS is useful in this clinical setting."  

We have extensively modified our discussion to better reflect our results in the setting of our study 

design. We agree that our conclusions should suggest further research and have removed all direct 

recommendations. Please see Discussion  

 

Limitations:  

- "First, the non-randomised design is not mentioned at all."  

We have added this point in the article summary (page 3) and in the discussion (page 15) 

 

- "The sample size calculation is only cursorily explained and is therefore ambiguous regarding 

whether it calculates (a) the number of patients needed to detect a change in lung function of 10% 

from admission to discharge assuming a within-subject test-retest SD of 16%, or (b) the number of 

patients needed to detect a 10% difference between paired groups in change in lung function from 

admission to discharge assuming a patient-to-patient SD in admission-to-discharge change in lung 

function of 16%. "  

We have expanded our explanation of our power analysis (page 7, second paragraph). We agree with 

the reviewer that the correct comparison must be calculated using between-groups (and not within-

group) parameters, which is what was done in this manuscript.  

 

-"Baseline pulmonary function values were collected retrospectively and were collected "on admission 

day or in the previous 7 days". Also, presumably when no admission lung function was available in 

the case notes, participants were excluded, which may make the sample somewhat 

unrepresentative."  

We apologize for lack of clarity of our sample derivation. There were only 45 individual subjects who 

were admitted in 2006 and 2007 when hypertonic saline was first available as a standard of care. 

Among those, only 25 individual subjects had a previous hospitalization in 2005 when hypertonic 

saline was not a part of standard care. All of the 25 subjects had PFTs data within 7 days of 

admission and at discharge. We have clarified this in the manuscript. Among those 25 subjects, 18 

were offered hypertonic saline (others were excluded from analyses, because HTS was not offered 

due to recent hemoptysis or active asthma). Therefore, for our analyses, we have not had to exclude 

anyone due to lack of PFT data. (see page 8)  
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Statistical Methods:  

- "It is illogical to consider subjects that "failed to achieve 90% of their best FEV1" are "non-

responders" to the intervention."  

This surrogate metric was introduced in the literature (reference #19, Sanders et al) with the intention 

of accounting for week to week variability in FEV1 in most studied human populations. (page 11). We 

chose to apply the same metric for our ‘intervention’.  

 

-" An intention-to-treat analysis should be used but participants were only included if they used HS for 

at least 7 days."  

We agree that intention-to-treat analysis should be included in any prospective randomized trial. This 

is particularly important when analyzing compliance to treatment, which was very high in this study. 

For our specific question and for this specific study design, intention-to-treat analysis may not be of 

benefit.  

 

- "Plenty of within-group 95% CIs are provided, but it is 95% CIs around between-group comparisons 

that are needed."  

Between-group comparisons were used for all statistical analyses in the comparative study (page 7). 

We have added all 95% CI for between-group analysis in the results section (pages 10 to 12)  

 

-" Sample size calculation is only done for the primary outcome."  

A priori power analysis was indeed calculated for the primary outcome. We have included our a 

observed power analysis for secondary outcomes in the discussion section (p 15) to aid our own 

interpretation of results. Some of this data is variable in the literature, therefore, a goal of this study is 

to generate variability data that can be used to perform adequate a priori power analysis for future 

studies. We have added this point in the discussion section (p. 15).  

 

-"References: Refs 15 to 17 do not assess the effect of HS in any controlled way. They should not be 

included in the range of references (10-18) on page 4."  

We have now excluded refs 15 to 17 from this sentence (page 4). These references are now 10-12 

and are cited in reference to rhDNase and not inhaled HTS.  

 

-"The analysis does not answer whether HS is safe and tolerable, because wheezes and mild 

haemoptysis could be symptoms of an exacerbation of CF lung disease, so it is unclear whether they 

should be attributed to HS or the underlying disease."  

Since only 2 out of 33 subjects that received hypertonic saline had to suspend it due to side effects, 

we conclude that tolerability to inhaled hypertonic saline is very high (page 10, page 14, line 7-8).  

 

-"The Results text reports 4/18 non-responders vs 2/18 non responders in the two arms of the study, 

but the Conclusions text reports 4/18 vs 8/16."  

We have corrected this mistake in the revised manuscript (p14, second paragraph)  

 

-"The final clinical recommendation is that clinicians should consider suspending regular (outpatient) 

HS therapy during hospital admissions. "  

We agree with the reviewer that we should not make recommendations based on our results. We 

have modified our discussion accordingly (last paragraph of discussion) to reflect the fact that a better 

designed study is required.  

 

 

 

 

Reviewer: Dayton Dmello MD  
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Clinical Assistant Professor, Saint Louis University School of Medicine.  

Critical Care and Pulmonary Consultants,  

Denver, Colorado.  

 

-"The authors provide useful information regarding the role of inhaled HS during acute exacerbations 

of CF lung disease. However, in order to truly assess "efficacy", a prospective study is needed. The 

manuscript would do well to merely "assess" the role of inhaled HS in this situation rather than 

attempt to define efficacy. In this context, was the power analysis done before or after the study 

review had begun ?"  

Power analysis was done a priori for our primary outcome and observed power analysis was 

performed for our secondary outcomes. A goal in this study was to generate variability data that can 

be used for adequate a priori power analysis in subsequent, better-designed studies (added to page 

15). We have expanded the description of our power analysis (page 7)  

 

-"The descriptive table should address the number of patients using rhDNase in both arms."  

We have added this data to table 1.  

 

-"The conclusion, although succinct, does not adequately reflect the efficacy of inhaled HS in this 

situation given the sample size and study design, albeit acknowledged by the authors. However, it 

does provide the basis for future research in this area and overall does contribute to our 

understanding of the role of inhaled HS."  

We agree that a better-designed, randomized prospective study is required. We have modified our 

abstract, summary and discussion to better reflect this fact and to focus on recommending future 

research and to avoid making any direct recommendations based on our data.  
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