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VERSION 1 - REVIEW 

REVIEWER Damon Scales 
Sunnybrook Health Sciences Centre  
University of Toronto  
Canada 

REVIEW RETURNED 06-Mar-2016 

 

GENERAL COMMENTS Gong and colleagues have submitted a protocol for a stepped-
wedge cluster randomized controlled trial to evaluate a proposed 
intervention to improve outcomes for patients requiring mechanical 
ventilation, or patients identified as being at high risk for mechanical 
ventilation. The intervention consists of early identification using an 
as-yet-to-be-developed electronic early warning tool, which will 
prompt the use of a to-be-developed checklist of best practices that 
should be delivered to these patients. The primary outcome is 
hospital mortality. This intervention will be rolled out in a staggered 
sequence according to a randomly allocated schedule to 5 different 
hospitals.  
 
The trial seeks to address an important health problem that is 
associated with a high risk of mortality for affected patients. The 
study design that incorporates an evaluation using a stepped-wedge 
cluster randomized trial is appropriate, since the intervention targets 
groups of clinicians, and it is desirable to provide the intervention to 
all participating hospitals by the end of the study. Overall, I thought 
this protocol is very well written. This study will have important policy 
implications if it shows that mortality for these patients can be 
reduced using the proposed intervention that can be applied to an 
entire hospital or health system.  
 
I have the following suggestions and a few concerns that the 
investigators may wish to consider before their protocol is finalized 
and the study commences.  
 
- I understand that the APPROVE Score (for identifying patients at 
high risk for acute respiratory failure) and the Prevention of Organ 
Failure Checklist (PROOFCheck) will be developed during the first 
year of the study. The protocol nicely captures how this combined 
intervention will be evaluated, but it would have been easier to 
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understand how the intervention might actually work (and barriers 
that might be involved) if these tools had already been created. I 
wonder if there might be an opportunity to further fine-tune these 
prior to roll-out of the intervention, perhaps in another hospital that 
will not be part of the stepped-wedge implementation?  
 
- In the description of the pre-intervention control phase, the protocol 
states “Contextual questions to determine relevant elements in 
PROOFcheck that may not be reliably retrievable from EMR will be 
answered by the research nurse in order to preserve the blinding of 
clinicians”. More information on how this research nurse will actually 
capture the PROOFcheck outcomes (which are not yet specified) 
would have been helpful. Most importantly, the investigators might 
consider approaches that ensure that ascertainment of these to-be-
determined PROOFcheck outcomes is similar in the pre- and post-
intervention phases. If the treating physicians collect these in the 
post-intervention phase – rather than the research nurse – there 
may be a measurement or reporting bias to consider.  
 
- In the description of the intervention, the first component described 
is the “Education of clinicians in ED, general medicine and surgery 
floors, respiratory therapy, and intensive care unit”. However, it 
appears that this education will actually be delivered in the 2 to 4 
months prior to the intervention phase – and so its impact on care 
processes and outcomes will be measured during the pre-
intervention phase. If this education alone leads to increased 
adoption of the to-be-determined best practices, this will introduce a 
bias towards the null; in other words, the pre-intervention phase will 
“look” better. I appreciate this may have been intentional, to ensure 
that the evaluation of the intervention would be focused on the 
implementation of APPROVE and PROOFcheck. The investigators 
may have already considered and dismissed other options, for 
example, including a washout phase (or “education phase”) between 
the pre- and post-intervention phases during which the education 
could be delivered. Some elaboration on this issue may be helpful; 
alternatively, the investigators might even explicitly move the 
education component to the pre-intervention phase where it will 
actually occur.  
 
- The protocol states “Data that cannot be reliably abstracted from 
the hospital EMR… will be collected manually by research 
coordinators on a random subset (2%) of patients”. Why only 2%? 
This may be sufficient, but some explanation of how this proportion 
was determined would be helpful.  
 
- The analytical approach is nicely described. The investigators 
might consider including time in their models to account for the 
possibility of an underlying secular trend. I also would suggest 
considering an a priori specified subgroup analysis of patients who 
were identified based on new intubation, versus those identified as 
being at high risk of respiratory failure using the APPROVE score  
 
- The sample size estimate is focused on the outcome “prolonged 
mechanical ventilation or death”. This composite outcome is not 
specified elsewhere in the protocol. I would suggest focusing the 
sample size estimate on the stated primary outcome (hospital 
mortality).  
 
- The sample size description does not include estimates of the 
intra-cluster correlation, or of the cluster size; these should be 
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provided if possible.  

 

REVIEWER Eduardo Leite Vieira Costa 
Cardio-Pulmonary Department, Pulmonary Divison, Hospital das 
Clínicas, University of São Paulo, São Paulo, Brazil 

REVIEW RETURNED 18-Mar-2016 

 

GENERAL COMMENTS I read with great interest the article by Dr. Gong and colleagues in 
which they propose a protocol to assess the impact on mortality of 
early alerts via electronic medical record of patients at risk for 
progressive respiratory failure coupled with a checklist of best 
medical practices in respiratory failure. They plan to conduct a 
stepped wedge cluster randomized trial in five hospitals in three 
institutions in New York, Minnesota, and Florida. First they will 
derive and validate a score to identify patients at high risk for 
progressive respiratory failure using a retrospective cohort of 
patients from 2013 in two of the institutions (APPROVE score). At 
the same time, they will create a checklist of best practices in 
patients with respiratory failure (PROOFcheck) after consensus from 
a multidisciplinary team of experts using a modified Delphi process. 
Then hospitals (clusters) will be randomized to a time in which the 
intervention will start such that all clusters will first receive usual care 
followed by the intervention. The intervention will consist of alerts to 
the clinical staff of patients at high risk of respiratory failure (based 
on the APPROVE score) together with a suggestion of best medical 
practices (PROOFcheck). The primary endpoint will be hospital 
mortality. Secondary endpoints will be SOFA at 7 days, hospital 
length of stay, ICU length of stay, 28-day ventilator-free days, 6 and 
12 month mortality, and ability to be discharges home among 
patients admitted from home.  
 
The protocol is scientifically and ethically sound. I have a few 
comments and suggestions listed below.  
 
1) In the Abstract (as well as in page 5), it is not clear that the 
APPROVE score and that the PROOFCheck checklist will be 
developed as part of the protocol, nor the authors mention the 
methods to develop those tools.  
2) Throughout the manuscript, there are some passages that require 
English revision. For example, on page 6, line 16 (will not BE 
considered); page 16, line 55 (requiring PROLONGED mechanical 
ventilation); page 8, line 14 (hypothesis IS to determine).  
3) Page 6, ‘Derivation and Validation of APPROVE’: I suggest that 
the authors provide more detail in this section. What variables they 
plan to use to develop the score? What method of variable selection 
will be used?  
4) Still about the APPROVE, What will be considered a sufficiently 
adequate score? Will there be a minimum discriminatory power? 
What if the score isn’t good enough? Will the protocol proceed?  
5) Page 8, lines22-25: this sentence is hard to follow.  
6) About the PROOFcheck, how will the panel of experts be 
chosen? Will they be from institutions around the world? Within the 
USA? In this area, there are many gaps in the literature, e.g. 
regarding PEEP selection, timing of spontaneous breaths, use of 
neuromuscular blockers, just to cite a few. Different groups would 
likely make very distinct choices of what they would consider best 
clinical care.  
7) Regarding the variables that will be recorded, I suggest that 
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APACHE and/or SOFA be collected if possible. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1:  

“I understand that the APPROVE Score ﴾for identifying patients at high risk for acute respiratory 

failure﴿ and the Prevention of Organ Failure Checklist ﴾PROOFCheck﴿ will be developed during the 

first year of the study. The protocol nicely captures how this combined intervention will be evaluated, 

but it would have been easier to understand how the intervention might actually work ﴾and barriers 

that might be involved﴿ if these tools had already been created. I wonder if there might be an 

opportunity to further fine‐tune these prior to roll‐out of the intervention, perhaps in another hospital 

that will not be part of the stepped‐wedge implementation?”  

 

We appreciate the reviewer’s suggestion to test the intervention in one hospital prior to the actual trial. 

We would prefer that as well but the funding mechanism did not make this feasible. Under this 

particular mechanism, the first year of the study is used to develop APPROVE and the checklist and 

the infrastructure for data abstraction from each hospital’s EMR. The budget for this first year is very 

limited and does not allow enough time and resources to enable testing in another hospital especially 

when each hospital’s EMR is unique in terms of its data characteristics and infrastructure. Because 

the goal of the funding mechanism is to conduct low cost pragmatic trial, there was a deliberate limit 

on the budget for the first year of set up and in all subsequent years of the trial.  

“More information on how this research nurse will actually capture the PROOFcheck outcomes ﴾which 

are not yet specified﴿ would have been helpful. Most importantly, the investigators might consider 

approaches that ensure that ascertainment of these to‐be determined PROOFcheck outcomes is 

similar in the pre‐ and post‐intervention phases. If the treating physicians collect these in the post‐

intervention phase – rather than the research nurse – there may be a measurement or reporting bias 

to consider.”  

 

All outcomes data will be collected from electronic abstraction of hospital data and will be done the 

same way in the pre and post-intervention phase. The research coordinators will collect data related 

to compliance to checklist items in PROOFcheck that cannot be reliably abstracted from the hospital 

EMR data. The coordinators will collect this data by doing chart review of clinical notes or from the 

bedside, if appropriate and the data will be entered into a redcap electronic case report form for 

analysis. This compliance data is not part of the outcomes for the trial. Rather it is used to help focus 

education and re-enforcement of the checklist. This is now clearer in the manuscript.  

 

“In the description of the intervention, the first component described is the “Education of clinicians in 

ED, general medicine and surgery floors, respiratory therapy, and intensive care unit”. However, it 

appears that this education will actually be delivered in the 2 to 4 months prior to the intervention 

phase – and so its impact on care processes and outcomes will be measured during the pre‐

intervention phase. If this education alone leads to increased adoption of the to‐be‐determined best 

practices, this will introduce a bias towards the null; in other words, the pre‐intervention phase will 

“look” better. I appreciate this may have been intentional, to ensure that the evaluation of the 

intervention would be focused on the implementation of APPROVE and PROOFcheck. The 

investigators may have already considered and dismissed other options, for example, including a 

washout phase ﴾or “education phase”﴿ between the pre‐ and post‐intervention phases during which 

the education could be delivered. Some elaboration on this issue may be helpful; alternatively, the 

investigators might even explicitly move the education component to the pre‐intervention phase where 

it will actually occur.”  

 

The training and education will start 2-4 months prior to the intervention at each hospital but much of 

the process in those early months is in the planning and finalization of the education which involves 
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discussion with leadership about training opportunities, scheduling time for training and optimal 

mechanisms to reach each clinical group. We will aim to do the direct education of the clinicians 

closer to the start of intervention (within 4 weeks) but we already know from our stakeholder 

discussions that that may not be possible in all circumstances. For example, grand rounds and 

conferences to introduce such a hospital-wide program requires scheduling months in advance. 

However, we do plan smaller group training and teaching that we will aim to begin as close as 

possible to the intervention. However, I should note that one premise of this trial is the failure to 

recognize that patients may be critically ill. Even when clinicians are aware of the best practices, there 

is variable application of these practices because there is a failure to recognize that the patient is 

critically ill, especially when they are outside of the ICU. The alert to clinicians that their patient is at 

risk for death or prolonged mechanical ventilation provides contextual relevance and immediacy to the 

implementation of PROOFcheck. This notification will not occur until the intervention.  

 

The suggestion for a “washout phase” is brilliant and the authors did consider it at one point. 

However, we anticipated that education will be required throughout the post-intervention phase 

because of new staff and new housestaff that rotates through the different hospitals and wards every 

month. Thus, realistically, there would not be a clean educational washout phase within which we can 

isolate the training.  

 

“The protocol states “Data that cannot be reliably abstracted from the hospital EMR… will be collected 

manually by research coordinators on a random subset ﴾2%﴿ of patients”. Why only 2%? This may be 

sufficient, but some explanation of how this proportion was determined would be helpful.”  

 

The random collection of data by the research coordinators refers to data related to compliance to the 

various checklist items that cannot be reliably collected from hospital electronic data such as whether 

the patient was bleeding or ischemic when they were transfused for a hemoglobin > 7.0 gm/dl, for 

example. The data will be used to help determine checklist items with low compliance that may need 

additional training and education. The 2 % was chosen a priori based upon what we think is feasible 

for a research coordinator to do given the available resources and the number of anticipated patients. 

For example, there is funding for less than 1 research coordinator for Montefiore to cover 3 hospitals 

in the medical center for this study. We have made this clearer in the manuscript.  

 

“The analytical approach is nicely described. The investigators might consider including time in their  

models to account for the possibility of an underlying secular trend. I also would suggest considering 

an a priori specified subgroup analysis of patients who were identified based on new intubation, 

versus those identified as being at high risk of respiratory failure using the APPROVE score.”  

 

That is an excellent suggestion and we have now incorporated that into the manuscript.  

 

“The sample size estimate is focused on the outcome “prolonged mechanical ventilation or death”. 

This composite outcome is not specified elsewhere in the protocol. I would suggest focusing the 

sample size estimate on the stated primary outcome ﴾hospital mortality﴿.”  

 

This has been done in the revised manuscript.  

 

“The sample size description does not include estimates of the intra‐cluster correlation, or of the 

cluster size; these should be provided if possible.”  

 

The intra cluster correlation was assumed to be 0.05 and this is detailed in the footnote to the 

equation under the Sample Size Calculation.  

 

Reviewer #2:  
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1﴿ In the Abstract ﴾as well as in page 5﴿, it is not clear that the APPROVE score and that the 

PROOFCheck checklist will be developed as part of the protocol, nor the authors mention the 

methods to develop those tools.  

 

Under the funding mechanism for this trial, APPROVE and PROOFcheck was developed in the pre-

trial first year of project. The trial begins in the 2nd year of the project. We have made this clearer in 

the abstract.  

 

2﴿ Throughout the manuscript, there are some passages that require English revision. For example, 

on page 6, line 16 ﴾will not BE considered﴿; page 16, line 55 ﴾requiring PROLONGED mechanical 

ventilation﴿; page 8, line 14 ﴾hypothesis IS to determine﴿.  

 

Thank you. We have reviewed and revised the manuscript for English and clarity.  

 

3﴿ Page 6, ‘Derivation and Validation of APPROVE’: I suggest that the authors provide more detail in 

this section. What variables they plan to use to develop the score? What method of variable selection 

will be used?  

 

Thank you for this suggestion. This is now in the revised manuscript.  

 

4﴿ Still about the APPROVE, What will be considered a sufficiently adequate score? Will there be a 

minimum discriminatory power? What if the score isn’t good enough? Will the protocol proceed?  

 

The trial will not proceed if the performance of APPROVE is not adequate. Fortunately, the derivation 

and validation of APPROVE has been completed and it does look like it will be useful. This is now 

being prepared for publication.  

 

5﴿ Page 8, lines22‐25: this sentence is hard to follow.  

 

This has been revised for clarity.  

 

6﴿ About the PROOFcheck, how will the panel of experts be chosen? Will they be from institutions 

around the world? Within the USA? In this area, there are many gaps in the literature, e.g. regarding 

PEEP selection, timing of spontaneous breaths, use of neuromuscular blockers, just to cite a few. 

Different groups would likely make very distinct choices of what they would consider best clinical care.  

 

Thank you for raising this point. As the trial will occur in US hospitals, we did focus the panel on US 

participants. We are aware of possible differences in views in areas where there are gaps in literature. 

That was a major motivation for the Delphi process. This is now completed and has been accepted for 

publication in the Annals of American Thoracic Sociey.  

 

7﴿ Regarding the variables that will be recorded, I suggest that APACHE and/or SOFA be collected if  

possible.  

 

SOFA will be collected but APACHE is more difficult to collect in a pragmatic manner from the hospital 

EMR given need for co-morbidities and timing with respect to ICU admission which may not be 

relevant for some of the patients in this trial. Thus, we will not collect APACHE.  

 

Editorial Comments:  

 

“Please provide a completed copy of the SPIRIT checklist ﴾as opposed to the CONSORT checklist﴿ 
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with your revised manuscript.”  

 

This has been completed and uploaded with this revised manuscript.  

 

“Please include the names of all the ethics committees who approved your study. If the list is 

extensive, please include them in an appendix.”  

 

This has been done in the revised manuscript.  

 

Please re‐format the Strengths and Limitations section so that it is presented in no more than 5 bullet 

points with a few sentences each and presenting methodological strengths and limitations of your 

study.  

 

This has been done in the revised manuscript. 

 

VERSION 2 – REVIEW 

REVIEWER Damon Scales 
University of Toronto, Canada 

REVIEW RETURNED 04-May-2016 

 

GENERAL COMMENTS Thanks for addressing my comments. Good luck with your study! 

 

REVIEWER Eduardo Costa 
University of Sao Paulo School of Medicine  
Brazil 

REVIEW RETURNED 30-Apr-2016 

 

GENERAL COMMENTS I have no further comments.  
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