
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) Lung Protective Ventilation in Patients Undergoing Major Surgery: A 

Systematic Review incorporating a Bayesian approach 

AUTHORS Zhang, Zhongheng; Hu, Xiaoyun; zhang, xia; Zhu, Xiuqi; Chen, 
Liqian; Zhu, Li; Hu, Caibao; Du, Bin 

 

VERSION 1 - REVIEW 

REVIEWER Giovanni Landoni 
Vita-Salute San Raffaele University, Milan, Italy 

REVIEW RETURNED 25-Jan-2015 

 

GENERAL COMMENTS nice meta-analyses of RCTs. it could be improved following these 
suggestions  
 
MAJOR COMMENTS  
 
English should be improved throughout all the manuscript  
 
Please focus on perioperative ventilation. Too many sentences are 
related to ICU in this manuscript.  
 
I would add the number and percentages to the results (not only OR)  
 
Please check this sentence carefully: “Due to significantly elevated 
partial pressure of carbon dioxide, arterial pH value was also 
elevated in the PV group”  
 
In 2014 the provhilo study was published.  
The authors should decide not to cite it in the discussion or to 
update the analysis and include it in the main paper  
High versus low positive end-expiratory pressure during general 
anaesthesia for open abdominal surgery (PROVHILO trial): a 
multicentre randomised controlled trial.  
PROVE Network Investigators for the Clinical Trial Network of the 
European Society of Anaesthesiology, Hemmes SN, Gama de 
Abreu M, Pelosi P, Schultz MJ.  
Lancet. 2014 Aug 9;384(9942):495-503. doi: 10.1016/S0140-
6736(14)60416-5. Epub 2014 Jun 2.  
 
Please remove from discussion  
An ongoing worldwide multicenter trial (PROVHILO) recruits more 
homogeneous patients and has higher statistical power.(41) We are 
waiting for the results to confirm or refute current uncertainties.  
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MINOR COMMENTS  
 
ABSTRACT  
Line 6 remove “for its use”  
Line 40 in patients Underwent becomes in patients undergoing  
 
P 5  
Line 12  
The quality of included studies were less than satisfactory  
The quality of included studies was less than satisfactory  
 
INTRODUCTION  
Please rephrase  
Mechanical ventilation (MV) has been widely used in both 
anesthesia during operation and critical care setting  
 
Remove  
It is obvious that not only diseased lung requires MV to avert life 
threatening hypoxia, but  
 
 
Why did you put this sentence in the introduction?  
Is it so important?  
In intensive care unit (ICU) it has been  
reported that about 20% patients need MV support because of 
neurologic or  
neuromuscular diseases.(1) In a nationwide survey involving 
6,469,674  
hospitalizations, Wunsch H and coworkers(2) reported that among 
180,326 patients  
received invasive mechanical ventilation, only 13.2% had 
comorbidity of pulmonary  
disease 

 

REVIEWER Rahul Kashyap 
Mayo Clinic, Rochester, MN, USA 

REVIEW RETURNED 31-Mar-2015 

 

GENERAL COMMENTS Comments to the Author:  
It’s an important question, congratulations for your work!  
Please find attached few comments: 
 
The reviewer also provided a marked copy with detailed comments. 
Please contact the publisher for full information about it. 

 

REVIEWER Bernet Kato 
New England Research Institutes,  
USA 

REVIEW RETURNED 22-May-2015 

 

GENERAL COMMENTS SEE ATTACHED DOCUMENT  
 
The reviewer also provided a marked copy with detailed comments. 
Please contact the publisher for full information about it. 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer(s)' Comments to Author:  

Reviewer: 1  

 

Reviewer Name giovanni landoni  

Institution and Country Vita-Salute San Raffaele University, Milan, Italy  

 

Please leave your comments for the authors below  

nice meta-analyses of RCTs. it could be improved following these suggestions  

 

MAJOR COMMENTS  

 

English should be improved throughout all the manuscript.  

 

English is edited in the revised manuscript.  

 

Please focus on perioperative ventilation. Too many sentences are related to ICU in this manuscript.  

 

We don’t know whether the review refers to the second paragraph of the introduction section. This 

section is necessary because the idea of protective ventilation is initially proposed in diseased lung 

(ARDS), and now this idea is expand to healthy lungs. While the former is well validated, the later 

requires further confirmation, which is the purpose of this study.  

 

 

I would add the number and percentages to the results (not only OR)  

We added the number and percentage to the result as suggested by the reviewer.  

 

Please check this sentence carefully: “Due to significantly elevated partial pressure of carbon dioxide, 

arterial pH value was also elevated in the PV group”  

 

The sentence was revised.  

 

In 2014 the provhilo study was published.  

The authors should decide not to cite it in the discussion or to update the analysis and include it in the 

main paper  

High versus low positive end-expiratory pressure during general anaesthesia for open abdominal 

surgery (PROVHILO trial): a multicentre randomised controlled trial.  

PROVE Network Investigators for the Clinical Trial Network of the European Society of 

Anaesthesiology, Hemmes SN, Gama de Abreu M, Pelosi P, Schultz MJ.  

Lancet. 2014 Aug 9;384(9942):495-503. doi: 10.1016/S0140-6736(14)60416-5. Epub 2014 Jun 2.  

 

Please remove from discussion  

An ongoing worldwide multicenter trial (PROVHILO) recruits more homogeneous patients and has 

higher statistical power.(41) We are waiting for the results to confirm or refute current uncertainties.  

 

In the discussion section, we rephrase the sentences to avoid saying it is an on-going study.  

However, when we screened this study in this round of revision we found that this study doesn’t meet 

our inclusion criteria. the study varied PEEP between intervention and control groups, but our study 

protocol specified that “Lung protective ventilation, that is, mechanical ventilation with low tidal 

volumes with or without the differential use of PEEP and/or recruitment manoeuvres. Low tidal volume 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-007473 on 8 S

eptem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


is defined as ≤8 mL/kg of predicted body weight.” Low tidal volume is a must component of the 

protective ventilation strategy, PEEP can be with or without. Thus, this study was not included into 

analysis.  

 

MINOR COMMENTS  

 

ABSTRACT  

Line 6 remove “for its use”  

Line 40 in patients Underwent becomes in patients undergoing  

 

P 5  

Line 12  

The quality of included studies were less than satisfactory  

The quality of included studies was less than satisfactory  

 

 

All these minor corrections were made in the revision.  

 

INTRODUCTION  

Please rephrase  

Mechanical ventilation (MV) has been widely used in both anesthesia during operation and critical 

care setting  

 

This was rephrased.  

 

Remove  

It is obvious that not only diseased lung requires MV to avert life threatening hypoxia, but  

 

This was removed.  

 

Why did you put this sentence in the introduction?  

Is it so important?  

In intensive care unit (ICU) it has been  

reported that about 20% patients need MV support because of neurologic or  

neuromuscular diseases.(1) In a nationwide survey involving 6,469,674  

hospitalizations, Wunsch H and coworkers(2) reported that among 180,326 patients  

received invasive mechanical ventilation, only 13.2% had comorbidity of pulmonary  

disease  

 

Because the aim of the present analysis focused on the impact of ventilation mode on outcomes of 

healthy lung, the epidemiology of healthy lung requiring mechanical ventilation can be helpful. Since 

mechanical ventilation was applied in a large number of patients with healthy lung, the current topic 

can be important for clinical practice.  

 

 

 

Reviewer: 2  

 

Comments to the Author:  

It’s an important question, congratulations for your work!  

Here are few comments:  

Methods:  
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Inclusions of type of surgeries, duration of surgeries, post-surgery mechanical ventilation are some 

data points which will alter your findings. A baseline demographic table is must to make sure that the 

studies got included had some homogeneity, if differences they need to be discussed further.  

 

Baseline characteristics such as type of surgery, duration of surgery and postoperative ventilator 

setting are shown in table 1 and 2, as suggested by the reviewer. We added two tables in the 

revision.  

 

 

 

Results: The data in results doesn’t match with your flow chart, you said total 25 and 4 excluded vs. in 

flow chart 3 excluded, please correct the typo.  

 

This typo was corrected in the revision.  

 

 

How would you determine sample size calculation, without reporting total number of patients in each 

study? Please make them part of your first paragraph of reporting.  

 

Sample size was reported in table 1 in the revised manuscript.  

 

Figure 2, 4, 5, 6, are not legible, please edit them.  

 

Figure 2 was deleted in the revision because all information regarding baseline data was presented in 

table 1 and 2 instead.  

 

These figures were edited and the size of these figures were enlarged to increase pixel.  

 

 

Figure 8, also there is a typo in OR random effects for acute lung injury, the scale should  

read 9800, 9850, 9900, instead of 19800, 19850 etc…  

 

This is not an error. More iterations were used for the convergence of this parameter. The horizontal 

line and mark label was automatically generated, not typed by hand. So it cannot be a typo. However, 

it seems confusing to potential readers, we choose to delete this figure to avoid confusion and 

distraction.  

 

To be frank, I don’t know what to make out of this figure, you need to explain your  

results so a common clinician can understand it.  

 

This figure is not interested to subject-matter audience, thus we choose to delete it in the revision.  

 

 

Discussion: Instead of present ‘study’, please replace it with ‘systematic review’  

throughout the paper.  

We corrected it throughout the paper.  

 

 

 

Lung Protective Ventilation in Patients Undergoing Major Surgery: A Systematic  

Review by incorporating Bayesian approach  

General Comments  
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The paper reports the results of a systematic review to evaluate the effectiveness of  

protective ventilation in patients who underwent major surgery. Systematic reviews of  

the best available evidence regarding the benefits of medical interventions can inform  

decision making in clinical practice and public health. The results are therefore of  

interest in clinical practice.  

However, in places throughout the document the English writing style requires attention.  

---------------------------------------------------------------------------------------------------------------------   

Next I present comments on each section of the paper:  

Abstract  

Under “Methods” it is written that study endpoints such as acute lung injury, pneumonia, atelectasis, 

length of stay in ICU and hospital, mortality were used as effect size”. In general the “effect size” is a 

way of quantifying the size of the difference between two groups – for example when quantifying the 

effectiveness of a particular intervention, relative to some comparison. The authors should make 

changes to the sentence to clarify what they mean.  

 

This sentence was rephrased to avoid saying “effect size”.  

 

Methods  

The authors should clarify what information was extracted from the original publications and 

subsequently used in the meta-analyses e.g. odds ratios and confidence intervals, mean differences, 

etc.  

 

We added a subsection to illustrate data extraction. More details can be found at the protocol study 

published previously (BMJ Open. 2014 Mar 14;4(3):e004542.). To save place as well as to avoid 

redundancy, we choose to describe the method section more briefly.  

 

 

 

Statistical analysis  

a. Hypotheses  

What is the primary hypothesis being investigated? Furthermore, in the randomized  

control studies included in the meta-analyses, what groups of patients are being  

compared?  

 

We added the primary hypothesis in this Statistical analysis section as recommended by the reviewer. 

The groups were protective ventilation and conventional ventilation. It is also added on the request of 

the reviewer.  

 

 

 

b. Bayesian versus non-Bayesian approach to meta-analysis  

On page 5 the authors mention that one of the strengths of the current study is the use  

of a Bayesian approach. Readers would be interested to know the (basic) differences  

between a Bayesian approach and a non-Bayesian approach and what advantage(s)  

the Bayesian approach has over a non-Bayesian approach. In such a case the authors  

should add a paragraph or two to give some details on the approaches they used – at  

the moment the method is summarized in one line namely “Bayesian approach was  

performed by using both fixed effect and random effects models”.  

 

There is one section on Bayesian analysis which reads as follows:  

“  

Bayesian approach  
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Bayesian approaches with random and fixed effect model were used to synthesize data. For the 

primary outcome ALI, both random effects and fixed effect Bayesian approaches obtained results 

(OR: 0.40, 95% Crl: 0.105-0.927 for random effects model; OR: 0.49, 95% Crl: 0.29-0.83 for fixed 

effect model) in agreement with that obtained by classical method. For pneumonia, only the fixed 

effect Bayesian approach showed statistically significant improved outcome with PV (OR: 0.40, 95% 

Crl: 0.21-0.74). The result of random effects Bayesian approach was in agreement with the classical 

approach. The three approaches concluded the same result with respect to mortality. The 

interpretation of the results obtained by Bayesian approach was more straightforward for subject 

matter audience. For instance, the result of ALI can be interpreted as: there is a 95% probability of the 

true odds ratio being somewhere between 0.29 and 0.83.  

“  

Bayesian approach has the advantage of more straightforward interpretation as compared with 

conventional method. Other advantages were discussed in DISCUSSION.  

 

c. Outcomes  

It is mentioned that odds ratios (OR) and weighted mean difference (WMD) were  

reported for binary and continuous outcomes. The authors should specify which  

outcomes are binary and which ones are continuous – this would clarify which  

outcomes were considered in the meta-analyses and help readers to follow what is  

presented in the Results section.  

 

We strongly agree with the reviewer on this point and added the effect size for respective outcomes 

(in the method section, statistical analysis subsection).  

 

 

 

d. Effect size  

Page 8: The effect sizes were combined by conventional method. Please provide details of the 

“conventional method”.  

 

This is used to distinguish Bayesian approach. Conventional methods were those using frequentist 

approach. We described it in this section as recommended by the reviewer.  

 

 

Results  

The abstract and Figure 1 suggest that 22 studies were used for the meta-analyses.  

However Panel A and B in Figure 2 present results for 20 studies. The authors should  

clarify this discrepancy.  

 

The figure 2 was deleted. In the revision we added two tables describing the baseline characteristics 

of included studies (included all studies).  

 

a. Forest plots  

In Figures 4, 5 and 6 (pages 22 - 24) where the forest plots are presented one can  

hardly read the numbers in the plots. I recommend that the authors re-do the figures  

and have them as separate figures for each outcome (or at most have 2 outcomes in  

each figure) rather than lumping them in a 2x2 matrix plot.  

 

In the revision we increased pixels to make the figures clearly readable. To separate them will result 

in too many figures.  
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b. Heterogeneity and publication bias  

Under the statistical analysis section it is mentioned that subgroup analyses were  

performed to investigate heterogeneity. Furthermore, publication bias was assessed  

using Begg’s rank correlation test and Egger’s regression test. Were any subgroup  

analyses performed? If yes, then they should be mentioned in the text.  

 

Publication bias was reported in the main text as well as in figure 6.  

Subgroup analysis was not performed due to limited number of studies in each subgroups.  

 

c. Fixed and/or random effects models  

In the Statistical analysis section it is mentioned that “due to heterogeneity in component studies, we 

used random effects models to pool the data”. However, on page 10, it is written that “Bayesian 

approaches with random and fixed effect models were used to synthesize data”. It is a bit confusing 

for the reader talking about using “random effects models to pool the data”, and then later on using 

“both fixed and random effects models”. This requires clarification.  

 

Random effects model was used in conventional method, but both random effects and fixed effect 

model was used in Bayesian approach. They are in different analysis scope.  

 

 

In the Bayesian approach, what was the motivation for using both fixed and random effects models as 

opposed to using either fixed or random effects models? Ultimately using either fixed or random 

effects models will have a bearing on how the results from the meta-analyses are interpreted.  

 

It is used for sensitivity analysis. If the result hold true for both fixed and random effects model, the 

result is more robust. And it is more confident to get the conclusion.  

 

 

Discussion  

Page 12: it is not clear which “sensitivity analysis” the authors are referring to. This should be clarified.  

The sensitivity analysis was performed by excluding observational studies. We have explicitly stated it 

in the text.  

 

 

Page 13: last sentence reads “Due to significant number of observational studies being conducted in 

this field, further data synthesis can be performed by incorporating evidence from observational 

studies as the prior distribution”. Do the authors mean using information from observational studies on 

Lung protective ventilation (PV) as prior information to be incorporated in analyses of randomized 

clinical trials investigating the beneficial effects of PV? The authors should throw more light on this.  

 

We strongly agree with the reviewer that by using observational evidence as prior information will be 

the future pursuit of our group. In the discussion we added more lines to discuss this. 

VERSION 2 - REVIEW 

REVIEWER Giovanni Landoni 
Vita Salute San Raffaele University, Milan, Italy 

REVIEW RETURNED 21-Jun-2015 

 

GENERAL COMMENTS MAJOR  
 
This article was published in May 2015: Anesthesiology. 2015 May 
15. [Epub ahead of print] Protective versus Conventional Ventilation 
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for Surgery: A Systematic Review and Individual Patient Data Meta-
analysis.  
Please highlight differences and similarities in the discussion of your 
manuscript.  
Please check if you included al the studies that they included. In 
particular triple check these 5 studies  
 
--Reis Miranda D, Gommers D, Struijs A, Dekker R, Mekel J, 
Feelders R, Lachmann B, Bogers AJ. Ventilation according to the 
open lung concept attenuates pulmonary inflammatory response in 
cardiac surgery. Eur J Cardiothorac Surg. 2005;28:889–95  
 
--Schilling T, Kozian A, Huth C, Bühling F, Kretzschmar M, Welte T, 
Hachenberg T. The pulmonary immune effects of mechanical 
ventilation in patients undergoing thoracic surgery. Anesth Analg. 
2005;101:957–65  
 
--Wolthuis EK, Choi G, Dessing MC, Bresser P, Lutter R, Dzoljic M, 
van der Poll T, Vroom MB, Hollmann M, Schultz MJ. Mechanical 
ventilation with lower tidal volumes and positive end-expiratory 
pressure prevents pulmonary inflammation in patients without 
preexisting lung injury. ANESTHESIOLOGY. 2008;108:46–54  
 
 
 
--Weingarten TN, Whalen FX, Warner DO, Gajic O, Schears GJ, 
Snyder MR, Schroeder DR, Sprung J. Comparison of two ventilatory 
strategies in elderly patients undergoing major abdominal surgery. 
Br J Anaesth. 2010;104:16–22  
--The PROVE Network Investigators. . Higher versus lower positive 
end-expiratory pressure during general anaesthesia for open 
abdominal surgery—The PROVHILO trial. Lancet. 2014;384:495–
503  
 
 
 
MINOR  
 
ABSTRACT  
Patients underwent general anesthesia  
Patients undergoing general anesthesia  
 
protective ventilation with low tidal volume.  
Protective ventilation with low tidal volume.  
 
Article summary  
The systematic review shows that PV ventilation can protect against 
the development of acute lung injury in patients underwent major 
surgery  
This systematic review shows that Protective Ventilation can prevent 
acute lung injury in patients underwent major surgery  
 
The study was limited by relatively small sample sizes of included 
component studies, and small study effect cannot be excluded  
The study was limited by the relatively small sample sizes of 
included studies, and small study effect cannot be excluded  
 
Introduction  
Mechanical ventilation is not abbreviated the first time it is 
encountered  
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Discussion  
The systematic review  
This systematic review  
 
 
I suggest to remove this sentence  
Although it is statistically significant, it may not be clinically irrelevant 
by a reduction of only 0.95 days.  
 
 
Table 1 and 2  
Very poor layout  

 

REVIEWER Rahul Kashyap 
Mayo Clinic, Rochester, MN, USA 

REVIEW RETURNED 16-Jun-2015 

 

GENERAL COMMENTS My concerns are addressed adequately.  

 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 2  

Reviewer Name Rahul Kashyap  

Institution and Country Mayo Clinic, Rochester, MN, USA  

 

My concerns are addressed adequately.  

 

Reviewer: 1  

 

Reviewer Name Giovanni Landoni  

Institution and Country Vita Salute San Raffaele University, Milan, Italy  

 

The manuscript has improved.  

I’ve the following few comments:  

 

 

MAJOR  

 

This article was published in May 2015: Anesthesiology. 2015 May 15. [Epub ahead of print] 

Protective versus Conventional Ventilation for Surgery: A Systematic Review and Individual Patient 

Data Meta-analysis.  

Please highlight differences and similarities in the discussion of your manuscript.  

Please check if you included al the studies that they included. In particular triple check these 5 studies  

 

We added some lines to discuss the individual patient data meta-analysis.  

 

--Reis Miranda D, Gommers D, Struijs A, Dekker R, Mekel J, Feelders R, Lachmann B, Bogers AJ. 

Ventilation according to the open lung concept attenuates pulmonary inflammatory response in 

cardiac surgery. Eur J Cardiothorac Surg. 2005;28:889–95  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-007473 on 8 S

eptem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 

 

This study was not included in our study because the low tidal volume protective ventilation strategy 

was not employed. This fails to meet our inclusion criteria.  

 

--Schilling T, Kozian A, Huth C, Bühling F, Kretzschmar M, Welte T, Hachenberg T. The pulmonary 

immune effects of mechanical ventilation in patients undergoing thoracic surgery. Anesth Analg. 

2005;101:957–65  

 

This study reported only serum biomarkers and clinical relevant endpoint was not reported, thus we 

cannot synthesize data with this study.  

 

 

--Wolthuis EK, Choi G, Dessing MC, Bresser P, Lutter R, Dzoljic M, van der Poll T, Vroom MB, 

Hollmann M, Schultz MJ. Mechanical ventilation with lower tidal volumes and positive end-expiratory 

pressure prevents pulmonary inflammation in patients without preexisting lung injury. 

ANESTHESIOLOGY. 2008;108:46–54  

 

This study reported the same group of patient as in study (Anesthesiology 2006; 105:689–95). The 

latter one has been included in our analysis. They are of the same study group and the same study 

period.  

 

--Weingarten TN, Whalen FX, Warner DO, Gajic O, Schears GJ, Snyder MR, Schroeder DR, Sprung 

J. Comparison of two ventilatory strategies in elderly patients undergoing major abdominal surgery. Br 

J Anaesth. 2010;104:16–22  

 

This study failed to report postoperative ALI and other relevant endpoint. It cannot be incorporated for 

data synthesis.  

 

 

--The PROVE Network Investigators. . Higher versus lower positive end-expiratory pressure during 

general anaesthesia for open abdominal surgery—The PROVHILO trial. Lancet. 2014;384:495–503  

 

The study was discussed in our study. The reasons why we exclude it is that it compares different 

PEEP levels, instead of predefined low tidal volume in our study protocol.  

 

MINOR  

 

ABSTRACT  

Patients underwent general anesthesia  

Patients undergoing general anesthesia  

 

protective ventilation with low tidal volume.  

Protective ventilation with low tidal volume.  

 

Article summary  

The systematic review shows that PV ventilation can protect against the development of acute lung 

injury in patients underwent major surgery  

This systematic review shows that Protective Ventilation can prevent acute lung injury in patients 

underwent major surgery  

 

The study was limited by relatively small sample sizes of included component studies, and small 
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study effect cannot be excluded  

The study was limited by the relatively small sample sizes of included studies, and small study effect 

cannot be excluded  

 

Introduction  

Mechanical ventilation is not abbreviated the first time it is encountered  

 

 

Discussion  

The systematic review  

This systematic review  

 

 

I suggest to remove this sentence  

Although it is statistically significant, it may not be clinically irrelevant by a reduction of only 0.95 days.  

 

these minor revisions were made exactly according to the reviewer’s comments.  

 

 

Table 1 and 2  

Very poor layout  

 

Because there are too many studies included in our analysis, the current layout might be not easy to 

read. However, in proof version they may appear readable. All items presented in the tables were 

closely relevant to our study and interpretation of the results. Thus, we cannot make it shorter and we 

insist to keep in its current form. 

VERSION 3 - REVIEW 

REVIEWER Giovanni Landoni 
San Raffaele Scientific Institute and Vita-Salute University, Milan, 
Italy 

REVIEW RETURNED 07-Jul-2015 

 

GENERAL COMMENTS I've no further comment  
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