Dear Editors, dear Reviewers, 

We deeply appreciate your critical input and the opportunity to improve our manuscript entitled " How to apply and use near-infrared spectroscopy in critically ill neonates, infants, and children." Changes to the original manuscript are highlighted in yellow. 
All comments are addressed in the point-to-point fashion below:


Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
We’ve thoroughly proofread and spellchecked the manuscript.

• Avoid use of the pronoun “your” throughout.
We’ve eliminated the pronoun “your” throughout the manuscript.

• Protocol Detail:
1) Please include an ethics statement before your numbered protocol steps indicating that the protocol follows the guidelines of your institutions human research ethics committee. 
We’ve included the statement as requested. 

2) 2.2: Is there a specific skin site?  3) Should section 3 be before section 2?
The probe can be placed in many skin sites, as described in section 3. When first writing the protocol, we also considered interchanging sections 2 and 3 or merging them. However, we decided to keep the original order, because the technique of applying the probe is basic information and is independent of where the probe is placed. The idea was to explain how to apply it to the skin in general and then focus on the different skin sites in section 3. 

• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.
We’ve ensured that all required paragraphs are now included, and have added subheadings to the discussion. 

• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."
We’ve removed figure 5 from the manuscript, as it was taken from a CC-BY 4.0 license publication. The publisher agreed, but the authors did not give their final approval. 
 

Comments from Peer-Reviewers: 

Reviewer #1:
Manuscript Summary:
The aim of this manuscript was to provide a protocol to support clinicians to correctly apply NIRS at different body sites in critically ill infants and children. This is an interesting topic. There are, however, some adjustments needed before the manuscript can be considered for publication. My major concern is the lack of evidence that is provided by the authors to support the protocol. I think it is very important to provide an adequate level of scientific evidence when a protocol is proposed for publication to support clinicians. Furthermore, the authors should consider to correct the English language by a native speaker. My major and minor comments are listed below.

Major Concerns:
COMMENT 1
In my opinion, the introduction is quite long and lacks some focus. The authors should focus on what is NIRS, how can it be used, and why is it necessary to provide a protocol. At this moment, the structure is lacking while a lot of information is provided, but the main massage is not clearly presented.
We’ve shortened the introduction considerably, focusing on the points mentioned above. 

COMMENT 2
In the introduction the authors state that this manuscript provides a protocol for the use of NIRS in infants and children. However, throughout the manuscript it is unclear whether the suggested guidelines concern infants or children (of what age?), or both. Next, in the discussion the authors state again that this is a protocol for neonates and pediatrics wards. In my opinion the authors should provide information separately for the different ages, for example neonates, young children and older children. Furthermore, I think it is important to include information on which evidence and which level of evidence the suggested steps in the protocol are based. I would suggest to write a protocol per step including the scientific evidence for each step. For example, the authors state that cleaning the skin before the placement of the NIRS probe is important for a proper measurement, but perhaps in cases of a vulnerable skin, cleaning the skin might result in damage to the skin.

The protocol applies to patients of any age - We’ve added a corresponding statement at the beginning of the protocol and added limitations regarding special age groups as a note in the protocol steps. 
Evidence of the protocol: We illustrate our in-house protocol for NIRS, which represents the current state-of-the-art in perioperative and intensive care monitoring. This is included in the statement at the beginning of the protocol. The different steps about how the probe is applied to the skin correspond to the manufacturer’s instructions. We’ve added some additional information in the notes that derives from our experience and was also suggested by the other reviewers. 
The remaining steps in the protocol mainly explain how to identify the external body site to monitor the tissue of interest. The cited references explain how body sites were selected for conducting the studies. We gained this information by reviewing the literature and combined it with our own experience. As far as we understand, the protocol section is not supposed to contain references. For that reason we’ve added a table to the representative results section that presents evidence levels for each step (table 3).
On the concerns with skin preparation: We deliberately did not write “clean the skin”, but “make sure the skin is clean and dry” to contribute to the fact that if the skin does not look dirty, it need not be additionally cleaned. To make this point very clear, we’ve added a sentence to step 1.3. and extended the note for step 2. 

COMMENT 3
The protocol paragraph 1 preparation: 1.2 reads Select the proper probe according to Your patient's weight. I would suggest to add which probe should be used in which range of body weights, for example via an overview presented in a table.
Information on weight is given on the package and differs between manufacturers. We’ve added that information to the protocol step and added a table containing the probes of common manufacturers (Table 1).

COMMENT 4
The message of the representative results is not clear to me. It would in my opinion be better to provide an overview of the assumed range of normal values for the cerebral, renal, intestinal and hepatic measurements and possibly also for the muscles and other described tissues in paragraph 2 and 3 of the protocol, keeping in mind that normal values are not yet available. This way it becomes more clear what a certain measurements means and what a decrease or increase of the rSO2 of the specific tissue means. Next, I would suggest to add a new paragraph in which the different examples will be described.
There are no existing reference values for rSO2 for children. However, we’ve added a table summarizing published values and values derived from experience/expert opinion, giving information about the source for each value (Table 2). We’ve also revised Figure 2 (now Figures 1A-C) to enhance visualization of the changes in rSO2.

Minor Concerns:
COMMENT 5
In paragraph 3.1 the authors mention the option to place to probes on the forehead, one at each side. It is however not yet scientifically proven that this is of added value. And in small children it is not clear yet of the probes might influence one another if applied close to each other. I would suggest to add a note addressing the lack of evidence of the use of two sensors on the forehead should be added.
The probes emit and measure signals alternately to avoid interference from neighboring probes. We’ve added this information, along with a comment that the two probes are only required in selected clinical settings. 

COMMENT 6
In the introduction the abbreviation cNIRS is not fully written out before using the abbreviation. Do the authors mean cerebral NIRS measurements? Maybe consider to use the cerebral regional oxygen saturation (rcSO2) instead of using cNIRS.
We’ve edited the document by writing out the word cerebral and changing NIRS to rSO2 where it seemed appropriate.

COMMENT 7
There are situations in which peeling off the cover of the probe may damage the skin, for example in preterm infant or in situations that children are having a very vulnerable skin. There is no mention of other methods to apply the probe without peeling off the cover to prevent the sticky surface harming the skin.
We’ve added information about not peeling the cover off or using cling film when applying the probe on vulnerable and immature skin to the note in the corresponding section of the protocol and discussion.

COMMENT 8
Paragraph 3.2 Somatic reads: For renal or hepatic NIRS, use ultrasound to ensure the correct placement. I think that it might not always be possible to perform an ultrasound (or a sagittal sonogram). Although an ultrasound and a sonogram can be performed to verify the correct placement of the probe to measure the renal or hepatic rSO2, the non-invasive character of the NIRS measurement, in my opinion, is lost, particularly in the very small infants, while this non-invasive character is one of the advantages of NIRS. When the authors decide to mention the ultrasound and sonogram to ensure correct placement, I would suggest to present this as an extra option instead of that is should be used I would also suggest to add the scientific evidence and to add a note that this may be quite invasive.
We’ve adjusted the sentence about the use of ultrasound so that it is a recommendation and added a note that it may interfere with minimal handling e.g. in very preterm infants. However, with some experience, identifying the kidneys or liver by ultrasound takes little time and ensures that the measured values really do derive from the intended region. 

COMMENT 9
They recommend applying NIRS over the right kidney, as it is located slightly further caudal than the left kidney. What is the evidence to place the probe on the right side to measure the renal oxygen saturation? Is it possible that one would measure the liver oxygen saturation instead of the renal oxygen saturation by placing the probe at the right side? As the liver is also located on the right.
We use ultrasound to confirm the positioning of the probe. The right kidney is easier to locate via ultrasound. If ultrasound isn’t applied, it may make sense to use the left kidney as well. We’ve eliminated that sentence from the protocol.

COMMENT 10
In the "representative results" they state that the cerebral rSO2 is lower than the somatic tissue in physiological conditions. Do they mean in older children? In neonates the cerebral rSO2 is often higher than intestinal tissue, but the renal rSO2 can be higher than the cerebral rSO2. As the intestinal, renal en liver rSO2 values show different rSO2 patterns. I would suggest to separately mention the different tissues rather than using the term somatic throughout the representative results.
We’ve adjusted the terms as suggested to avoid confusion.


Reviewer #2:
 Abstract: This makes NIRS an ideal tool for real-time monitoring of patients during cardiopulmonary bypass (CPB) and other situations with potential compromise of tissue oxygenation. It seems sensible to move this to later in the abstract to precede A routine clinical …
Where did the adult come from?
We’ve rearranged the abstract as suggested to be more logical. The adult was mentioned to emphasize that NIRS is used in all age groups including adults. However, we’ve deleted it to make our content more harmonious.

Introduction: Normal values for cerebral NIRS values have been reported in Preterm infants. Pediatric Research volume 79, pages55-64(2016), for instance
We’ve added a table to provide an overview of existing normal values for each age group and region (Table 1).

Protocol: Why is Your with a capital letter?
As requested by the editorial team, we’ve removed “you” and “yours” throughout the manuscript.

You can place a sensor on very preterm skin, just do not remove de adhesive barrier and use a bandage for support
We’ve added that information as a note.

Discussion: The method of positioning was described earlier, it seems odd to repeat is in the discussion. Also the bad recording, perhaps add that to the protocol? What to do when you do not trust the results.
JoVE requires the discussion section to contain critical steps and trouble shooting. We’ve shortened and edited this part. As suggested, we’ve added that as a section in the protocol (Section 5).

Figures: The relation between CBF and desaturations is unclear. Lower CBF will lead to a desaturation, in this picture it can be interpreted that a higher CBF will lead to desaturation.
We’ve revised figure 2 (now figures 1A-C) to make it easier to understand.

Reviewer #3:
Major Concerns:
1. Please condense the introduction section. It's too long.
We’ve shortened the introduction considerably.

2. When placing the probe, it is important to ensure that the probe is firmly connected to the skin. If the probe disconnects later, you will get wrong NIRS values.
We’ve emphasized this in section 2.2 and in the discussion.

Minor Concerns:
1. Please give the full name of cNIRS
We’ve edited that term throughout the manuscript. 


We hope that the changes we made address all concerns.


With kind regards


Dr. Nora Bruns (corresponding author)
Department of Pediatrics I
University Hospital Essen
University of Duisburg-Essen
Hufelandstr. 55
45147 Essen, Germany
Nora.bruns@uk-essen.de
 
