Dear Dr Steindel, 

	We are glad to submit the revised version of our manuscript entitled “A protocol to set up needle-free connector with positive displacement on central venous catheter in intensive care unit”. The manuscript is revised by following the suggestion and comments of the reviewers (with a tracking of the modifications). We also submit a version of the video following your suggestions and comments and those of the reviewers. 
	Thank you for the attention you have given to our protocol and thank you to the reviewers for their accurate and relevant comments that have contributed to improve the quality of our work. We remain of course at your disposal (and/or at the disposal of reviewers) if any further clarification is required.

	We would like to thank you again for taking this manuscript into consideration for publication in JoVE,
	Sincerely yours,

Dr Thomas Clavier
Department of Anesthesiology and Critical Care
Rouen University Hospital, Rouen, France


Response to Editor and Reviewers

Editorial and production comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that
2. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: BD MaxZero
RESPONSE: As asked we suppressed all the references to commercial language in the manuscript.

Protocol:
1. For each step, please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.
RESPONSE: Thanks you for this comment. The steps we describe involve basic technical knowledge of nurses and physicians (screwing a line on a catheter, purging an infusion line, etc.). For the most complex step (catheter placement) we referred to a JoVE publication. If particular points of the protocol need to be more explicit, do not hesitate to let us know.

Specific Protocol steps:
1. 4.1: Which alcohol-ethanol? Do you mean 90%? See also Figure 4 and the video
[bookmark: _GoBack]RESPONSE: Thank you for this remark, our presentation was indeed confusing. We switched “alcohol” to “isopropyl alcohol” and after a reviewer suggestion we switched to 70% alcohol.

Results:
1. Please include at least one figure or table (including in the video) demonstrating typical outcomes and/or effectiveness of this procedure. These can be from other works; if so, please cite them appropriately in the legend and obtain permission from the journal they were originally published in.
RESPONSE: This remark is indeed relevant, thank you very much. As requested, we have reproduced a figure from a previous study on the subject that we published to illustrate the effect of our protocol.

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
RESPONSE: We added the information about NaCl 0.9% and syringe that we used.  

Video Content:
1. 0:09: ‘mannequin’, not ‘manikin’.
2. 0:12 - It should be "venous", instead of "venus".
RESPONSE: Yes, absolutely, thank you for these remarks, we made the corrections. 

Video Production:
1. The logos should be removed from the front title card. They can remain on the ending title card.
RESPONSE: As asked we removed them.
2. 0:00-0:15, 9:40-9:50 - There is a black border on the right side of the frame. The white background should fill the entire frame.
RESPONSE: We corrected this technical problem
3. 0:10 - The logos should be removed from this title card. The wording of the text may need to be changed because of this.
4. 0:16-9:38 - The logo bug in the top right of the video should be removed.
RESPONSE: As asked we removed the logos.
5. 1:33, 1:54, 2:40, 3:21, 5:10, 5:42, 5:49, 5:56, 6:29, 6:43, 6:49, 6:57, 7:12, 7:42, 7:52, 8:31- The edits here are jump cuts, which tend to have a jarring effect on the viewer. They should be smoothed out with crossfades instead.
RESPONSE: We edited the video to replace jump cuts with crossfades.
6. 1:37-1:54 - There is a lot of time where the demonstrator is just waiting on screen. Some of this wait time could be edited out and crossfades inserted to help this step move more quickly.
RESPONSE: We edited the video to shorten this sequence.
7. 4:17-5:09 - This step plays out in real time over mostly silence. If it is necessary to show this entire step in real time, narration should be added that further explains some of the details of this procedure as it is happening. If it is not necessary, this step should be edited for length. Perhaps it is only necessary to show the purging of one of the four connectors.
RESPONSE/ We edited the video to shorten this sequence (with only one purge).
8. Chapter title cards need to be inserted, include one that reads "Conclusion" at 8:51. This is for the chaptering of the video that will be done on our website upon publication, and will help viewers navigate through the content.
RESPONSE: As asked, we inserted title cards in the video.
9. There is no representative results section. There is some discussion of results in the concluding statement, but no visuals for them.
RESPONSE: This protocol was submitted to the journal at the request of a JoVE editor after we had already published an article on the effect of these connectors on catheter-related infections. The objective of the submission to JoVE was to show the protocol we had used but it did not seem to us scientifically deontological to copy the results we have already published and which now belong to another journal. That is why we refer to our previous publication in the text. However, we added a figure at the end of the video to add a visual information.
10. 9:52 - Social media logos should be omitted, as we cannot include corporate branding in published articles.
RESPONSE: As asked we removed them.


Reviewers' comments:


Reviewer #1:
Manuscript Summary:
A very simple protocol regarding an important clinical ICU support that can help to standardize the procedure
RESPONSE: Thank you very much for your feedback on our work and for the time you spent reviewing it.

Reviewer #2:
Manuscript Summary:
The authors describe a protocol to install needleless connectors on an infusion system attached to a central venous line, a routine procedure in intensive care units.
Thank you very much for your feedback on our work and for the time you spent reviewing it.

Major Concerns:
1) Although novelty is not a prerequisite for publication, this protocol describes a routine procedure that is currently performed in many ICUs in industrialized countries. I agree with the authors that this procedure is not performed according to a national or international standardized protocol. However, the authors fail to show superiority of their protocol compared to other alternative protocols. They don't present any data concerning the incidence of bacteraemia, central line infections and venous thrombosis in their patient population and thus fail to prove the efficacy of the protocol even in comparison to a historical control group.
RESPONSE: Thank you for these comment that encourage us to better present our objectives. This protocol was submitted to the journal at the request of a JoVE editor after we had already published an article on the effect of these connectors on catheter-related infections. The objective of the submission to JoVE was to show the protocol we had used but it did not seem to us scientifically deontological to copy the results we have already published and which now belong to another journal. That is why we refer to our previous publication in the text. However, we added a paragraph in the result part to summarize our previous results and we added a figure for visual information (Figure 5).

2) The authors recommend to attach a needleless connector proximal at the central venous line as well as at each socket of the 3-way-stopcock and additionally at each socket of the infusion manifold. By doing so, they end up with up to 3 serially installed needleless connectors. In the setting, what is the exact function of the proximal and middle connector?
RESPONSE: Maintaining the connectors in place keeps the infusion system closed, sterile mounted and minimizes the risk of bacterial contamination. Placing several connectors in a row allows the system to be kept closed after unscrewing regardless of where the infusion line is unscrewed. This also allows, due to the positive pressure that is kept, to leave a line uninfused wherever the line has been unscrewed. This makes manipulations easier and a more convenient use of the catheter for nurses.

3) In the results section, the authors claim that: "Maintaining the connectors in place keeps the infusion system closed, sterile mounted and minimizes the risk of bacterial contamination" but do not show any data to support this assumption.
RESPONSE: Thank you for these comments, which lead us to better express our point of view. We added a reference to our previous work and a figure to illustrate our point. We also cited other references on the beneficial impact of a closed system on catheter infections.

4) In the representative results section, no representative results are shown.
RESPONSE: Thank you for this comment. As previously said in response to your first comment, this protocol was submitted to the journal at the request of a JoVE editor after we had already published an article on the effect of these connectors on catheter-related infections. The objective of the submission to JoVE was to show the protocol but it was clearly stated with this editor that we could not duplicate our results (which belong to another journal). However, we added a paragraph in the result part to summarize our previous results and we added a figure to add a visual information (Figure 5).

5) In the discussion section, the authors claim that "It is also possible that these connectors reduce the risk of deep vein thrombosis11". However, reference 11 reports on the influence of needleless connectors on thrombotic catheter occlusion and not on deep venous thrombosis and thus does not support the statement of the authors of the present manuscript.
RESPONSE: Yes, absolutely, thank you for that remark. This mistake, related to a translation problem, has been rectified. The sense of the original sentence was that these connectors decrease catheter occlusions (but they of course have no impact on venous occlusion).

Minor Concerns:
1) The authors recommend disinfecting the connector for 10 seconds with 90° alcohol. The manufacturer of the protocol recommends 3 seconds of disinfection with an alcohol-based disinfectant. How do the authors explain the superiority of their protocol compared to the recommendation of the manufacturer?
RESPONSE: This protocol was set up with the help of the manufacturer 7 years ago and their referent nurse suggested a duration of 10 seconds with 90% alcohol at that time (duration that remained in our protocol) but we have no arguments to affirm that 10 seconds of disinfection is better than 3 seconds.  As things have evolved and according to your smart suggestion, we modified the protocol to set the disinfection time to 3 seconds. We also switched “90% alcohol” to “70% isopropyl alcohol” as it has also been included in the latest manufacturer's recommendations.

Reviewer #3:
I commend the authors on your manuscript and study of needleless connectors. However, I recommend attention to specific areas to add credibility to your work.
Thank you very much for your feedback on our work and for the time you spent reviewing it.

Manuscript Summary:
1. Your focus on a positive pressure needleless connector (NC) without providing a description of this product mechanism or comparison with other needleless connectors is deficient. Please add more information on needleless connector types (see Jarvis or Casey).
RESPONSE: This remark is indeed relevant, thank you very much. We added some sentences and references to describe NC mechanisms and to compare positive pressure NC with other needleless connectors.

2. Your frequent mention of MaxZero™ and the advantages of positive pressure NC come across as a sales pitch and a how to on placing this specific NC on tubing. Please change and add generic terms and include comparisons with other NC such as negative, neutral and anti-reflux.
RESPONSE: Thank you very much for this suggestion that we perfectly understand. As asked we suppressed all the references to commercial language in the manuscript. As specified in the manuscript, BD had no role in this work.

3. The protocol emphasizes importance of a standardized process without validation of steps or components. With the inclusion of extension tubing, stopcocks and manifolds there are risk concerns related to each of these add on devices that are not addressed. Please expand your discussion and include explanation of why you chose the add on components. Also include issues of contamination risk associated with stopcocks and manifolds.
RESPONSE: Thank you for this suggestion which allows us to better describe our protocol. We added an entire paragraph in the discussion to clarify these aspects of our protocol.


Major Concerns:
Bias, incomplete support for conclusions and lack of comparison with other products. Failure to report complications other than rapid flow concerns. Research on risk related to stopcocks and manifolds are not mentioned. Discussion is missing some vital points, see below. Failure to address other issues related to NC such as reflux and catheter occlusion.
RESPONSE: Thank you for these comment that encourage us to better present our objectives. This protocol was submitted to the journal at the request of a JoVE editor after we had already published an article on the effect of these connectors on catheter-related infections. The objective of the submission to JoVE was to show the protocol we had used but it did not seem to us scientifically deontological to copy the results we have already published and which now belong to another journal. That is why we refer to our previous publication in the text. The purpose of the present article was not to make a comparison with other connector devices (there is already several work on the subject) but to describe our experience with a positive pressure connector. However, we added a paragraph in the result part to summarize our previous results and we added a figure to add a visual information (Figure 5).


DISCUSSION:
1. Advantages of closed system not adequately reported or included with supporting evidence.
RESPONSE: Yes, absolutely, thank you for that remark. We added a sentence concerning the beneficial impact of closed systems.

2. Vein guard not defined.
RESPONSE: We have modified this sentence to make it easier to understand and deleted the term “Vein guard”.

3. The term MaxZero™ was overused and should be omitted and replaced with positive pressure needleless connector (PPNC) or something generic.
RESPONSE: Thank you for this suggestion, we modified the text as asked.

4. The complications or lack thereof reported is of minimal importance in light of the failure to report all or any other complications related to the function of the device.
RESPONSE: We are sorry to observe that we do not fully understand this comment. We clearly discuss the infectious risk associated with these connectors in the introduction and discuss the impact of these connectors on infusion rate as reported in some studies. We also talk about the importance of training nurses that use this device to avoid misuse. If you want us to detail other complications, do not hesitate to specify them and we will of course add them on the manuscript.


4. Asepsis with installation was briefly mentioned, but, while included in the video as a sterile process, the sterile or completely aseptic application every 7 days at the bedside was ignored. Aseptic non touch ANTT could be mentioned in association with the nursing education.
RESPONSE: Thank you for this suggestion which improves the discussion section. We add two sentences on the ANTT.

5. The impact of connectors on complications related to central venous catheterization is poorly understood. - not true, issues of infection and occlusion are directly related to NC function and disinfection. Modify this conclusion and use evidence to support statements.
RESPONSE: Thank you for these comments, which lead us to better express our mind. We suppressed this sentence and we cite the references concerning catheter infection or occlusion in this paragraph.

6. In addition, regular examination of the connectors for contamination is essential to be able to rinse or change the implicated connectors and avoid bacterial growth. Due to the technical aspect of this kind of connector, nurses must be trained before using these connectors in everyday practice. -- Please read Ferroni and Guiffant on the impact of pulsatile flushing for catheters. Include this issue in your discussion on rinsing/flushing.
RESPONSE: As asked we cited this article in our manuscript.

7. It is also possible that these connectors reduce the risk of deep vein thrombosis11 167. - I question this conclusion. Please add more statements to support this or omit.
RESPONSE: Yes, thank you for that remark that point one error in the text. This mistake related to a translation problem has been rectified. The sense of the original sentence was that these connectors decrease catheter occlusions (but they of course have no impact on venous occlusion).

8. Although the potential beneficial effects have not been clearly demonstrated, data in the literature support the safe and prolonged use of these devices. - I question the first part of this sentence since there is quite a bit of literature on beneficial effects of NC. Please modify this sentence and add evidence and more content to support your statements.
RESPONSE: We have probably been too cautious in our interpretation of recent literature on these devices, thank you to raise this point. We modified this part of the discussion and cited more references to support our statement on the beneficial impact of NC.

9. However, different units may use different methods to mount connectors on infusion lines and most studies do not accurately describe the method used to install connectors on catheters. It seems appropriate that studies on connectors should rigorously report their installation protocol. --These are strange conclusions since NC are used on almost all intravenous devices in the United States by simply luer screwing the NC on the catheter hub without any additional extensions or supplies. Your use of the term "accurately" does not seem to apply since you have no validation of your procedure or steps. Please change these sentence and support your conclusions.
RESPONSE: As asked we modified this sentence to moderate our point of view. As you said, practices may vary from one country to another and in Europe the use of several infusion lines in addition to the NC is quite frequent. In our opinion, it costs nothing to write in an article studying NC the type of set-up that is used (even if it is very simple) and this contributes to the rigour of the scientific report. We therefore believe that our remark remains relevant.

Minor Concerns:
I recognize this was meant to be a short report of a protocol this facility is using, but without criteria to measure impact and outcomes the protocol has little credibility.
RESPONSE: As previously said in response one of your previous comment, this protocol was submitted to the journal at the request of a JoVE editor after we had already published an article on the effect of these connectors on catheter-related infections. The objective of the submission to JoVE was to show the protocol but it was clearly stated with this editor that we could not duplicate our results (which belong to another journal). However, we added a paragraph in the result part to summarize our previous results and we added a figure to add a visual information (Figure 5).

