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Rebuttal document
Dear Dr Steindel:
We were totally delighted to receive your comments in connection with the afore mentioned manuscript.
[bookmark: _GoBack]We thank again the editors and the external reviewers very much for reading the manuscript so carefully and for providing most useful comments and suggestions. We are grateful for the invitation to revise and re-submit our manuscript once again, and we apology for the delay of our reply.
We have carefully reworked our manuscript in light of the reports. 
Below, please find our point-by-point response, clearly indicating how and where in the manuscript changes have been made. To further assist you in readily reviewing our changes made, we used track changes in the original manuscript. However, we attach in addition a cleaned version of the manuscript for easy readability and which underwent final formatting. The cleaned version can be used for further processing. 
We look forward to your further disposition.
Yours sincerely,
Stephanie Mauti and Laurent Dacheux (on behalf of all the authors)
**********************************************************************************
Point-by-point response:
Comments from the editors and reviewers:
Editorial comments:
1. Please provide a key detailing exactly which steps/substeps in the protocol each video that you provided us corresponds to; e.g., it looks like P1060133 shows 1.1.
Details of the videos
· 293_0017_01.MOV: Interview about the advantages of the RIDT. Needs in addition subtitles. Would be nice if this part could be shown in the video in addition to the test protocol. Needs to be cut together appropriately.
· 293_0018_01.MOV: See comments of video 293_0017_01.MOV. Material which is needed for the conduction of the test (Protocol step 1., before step 1.1.). 
· 293_0019_01.MOV: Step 1. Substep 1.1. Needs to be cut together appropriately.
· 293_0020_01.MOV: Step 1. and 2. Substeps. 1.2.-1.4. and 2.1.-2.3. Needs to be cut together appropriately.
· 293_0021_01.MOV: Step 2. Substeps 2.4.-2.7. Needs to be cut together appropriately.
· 293_0022_01.MOV: Step 2. Substeps 2.3.-2.8. Desinfection of the material and packing together. Needs to be cut together appropriately.
· P1060131.MP4: Step 1. Preparation of the field site. If used, this sequence needs to be cut together appropriately.
· P1060133.MP4: Step 1. Substep 1.1. Needs to be cut together appropriately.
· P1060134.MP4: Step 1. Substep 1.2. Needs to be cut together appropriately.
· P1060135.MP4: Step 1. Substeps 1.2.-1.4. Needs to be cut together appropriately.
· P1060136.MP4: Step 1. Substeps 1.2.-1.4. Needs to be cut together appropriately.
· P1060137.MP4: Step 1. Substeps 1.2.-1.4. Needs to be cut together appropriately.
· P1060138.MP4: Step 2. Test preparation. If used, this sequence needs to be cut together appropriately.
· P1060139.MP4: Step 2. Substeps 2.1.-2.3. Needs to be cut together appropriately.
· P1060140.MP4: Step 2. Substeps 2.1.-2.3. Needs to be cut together appropriately.
· P1060141.MP4: Step 2. Substeps 2.4.-2.6. Needs to be cut together appropriately.
· P1060142.MP4: Step 2. Substeps 2.6.-2.7. Needs to be cut together appropriately.
· P1060143.MP4: Step 2. Substeps 2.3.-2.7. Needs to be cut together appropriately.
· P1060144.MP4: Step 2. Substep 2.8. Desinfection of the material and packing together. Needs to be cut together appropriately.

2. Please provide only one file per table (e.g, Table 1a and 1b should be in one table, or be split up into Table 1 and Table 2). Please also use a degree symbol (‘°’) instead of a superscript ‘o’.
Done. Table 1a and 1b are split up in Table 1 and 2. We also replace the superscript ‘o’ with the degree symbol (‘°’) in the manuscript.

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The revised manuscript by Mauti and colleagues is significantly improved in clarity and precision of claims. It describes a lateral flow assay for detection of rabies and select other lyssaviruses that does not require cold chain or extensive laboratory skills. It now includes methods for qRT-PCR that in some sense cloud the original purpose of developing a low technology field method for rabies diagnosis. The addition of qRT-PCR does allow for central laboratory confirmation of the original method and skirts the problem that both DFAT (their gold standard) and RIDT show limited sensitivity relative to RT-PCR methods.
We thank reviewer 1 for his comments. We added the qRT-PCR as an added value of the test, demonstrating also a complementary approach between peripheral diagnosis and central laboratory confirmation and/or molecular analysis. However, the focus still remains on the usability in rural areas of low- and middle-income countries. The first two steps of the protocol were filmed in Mali and it is planned that the final steps will be filmed at Institut Pasteur Paris, which underlines the usefulness of the test in low resource settings. 

Major Concerns:
My major concern is that the field testing appears to look under the lamppost. There is considerable ascertainment bias that favors the RIDT assay. There are very few negatives provided from African test sites, so that the medically and epidemiologically important parameter of test specificity cannot be confidently determined. Test sensitivity is probably overestimated.
Specifically, during test development in Lab 1 (France), there are 58 DFA-positive samples. (As far as I can tell, there are no DFA-indeterminate and DFA-negative samples, yet these occur 20% of the time.) There are 32 true negative samples.
In contrast, in field work in Lab 2 (Chad) and other sites, there are 56 DFA-positive samples but only 16 negative samples. Chi-square shows trend between France and other sites (p=0.065) that becomes significant if you remove ONE negative from the other sites, OR remove the 4 lyssas, OR remove 9 mouse brains that are hardly field isolates (p<0.46). This is heterogeneous, therefore not an ideal dataset. There needs to be some acknowledgement that test performance is likely over-estimated.
We agree with Reviewer 1 and we acknowledge that the sample datasets, especially the ones from the field work, are not ideal. Unfortunately, for the latter, they represent the only datasets we were able to obtain from the field during the implementation step of the RIDT in the three African countries, where the animal rabies surveillance was low. We are confident that the use of this implemented RIDT will help to reinforce the surveillance and increase the number of animals tested in the future. However, the data we present here reflect also the difficulty of obtaining such samples in enzootic areas.
However, we considered the remark of Reviewer 1 and precise in the text of the manuscript that these results are preliminary and need to be further confirmed on a larger dataset on samples, especially to avoid any underestimation due to the samples limitation and heterogeneity:
Lines 473-476: “However, these preliminary but promising results were obtained on a limited sample dataset and need to be further confirmed on a large number of positive and negative samples, especially for those tested in enzootic areas, to avoid any potential underestimating or bias due to the current heterogenous datasets.”

Minor Concerns:
addressed

Reviewer #2:
The authors have put a lot of effort into editing the manuscript and addressing the concerns of the editor and reviewers. But I still feel more editing needs to be done prior to publication.
- The edits made to the title, and within the text to incorporate RT-qPCR and genotyping are appreciated to clarify why those methods were incorporated into a paper about low-and middle-income countries.
See first comment to reviewer 1. In addition, we have incorporated RT-qPCR based on your last comment that ‘running the lateral flow test is not complicated’, so we thought adding further aspects of the RIDT will nicely complements the test procedure itself.
- Thank you for clarifying in the manuscript that this method may prompt the implementation of PEP since it certainly shouldn't be used to make the decision to not treat. However, the authors response to Reviewer 1 regarding line 99 concerns me and the authors true thoughts "For PEP decision of a fatal disease, animal rabies diagnosis is of utmost importance and luckily there are several tests, which can be used for animal diagnosis in low-and-middle income countries (DFAT, DRIT, RIDT, PCR)."
We agree with reviewer 2 that PEP decision should never be based only on the RIDT test result.
- Line 111: "DRIT" needs to be changed to "rapid immunochromatographic diagnostic test (RIDT)"
Done
- Both Reviewer 1 and I commented about sample condition, decomposition and/or inappropriate areas of brain. I am still not satisfied with the changes to the manuscript or the authors responses to that topic. If there is no brain stem in the test sample and it is not positive it must be called unsatisfactory. Even with follow up with more sensitive PCR tests of the cassette, incorrect tissue tested cannot give a negative result. The authors state in the protocol 1.2 that medulla oblongata is to be collected, but then in 1.3 say that if medulla oblongata isn't available other parts of the brain can be collected. Step 1.3 and the authors response to Reviewer 1's minor concern line 233 is misleading implying that any of those tissues could be substitutions. They alone cannot substitute for brain stem.
We agree with Reviewer 2 and we modified the step 1.3 as following: “Optionally and in addition of brain stem (medulla oblongata), other parts of the brainstem or the brain (cerebellum, hippocampus, thalamus and cortex) can be collected by the same occipital route by pushing and rotating the plastic pipette or straw towards the eye socket (Figure 3).”

- Protocol Step 1.3 was used as their answer to many of my concerns. I do not feel it was an adequate answer as it does not address the importance of testing the correct tissue. I assume that killing stray aggressive/rabid dogs in a low-income community is done in a method (trauma) that may cause skull and brain tissue damage. This can result in unidentifiable and/or insufficient brain tissue.
We totally agree with Reviewer 2 as this problem is unfortunately affecting all types of techniques and not only RIDT (such as the reference techniques DFAT and DRIT). As stated above, we modified step 1.3.

In addition I am concerned with the line "Samples should be processed as soon as possible after death" as it does not address the issue of decomposition sufficiently. How quickly is the specimen being brought to a testing center? Even with the RIDT more available in remote areas, and the authors feeling that decomposition won't affect the test, it can make tissue identification difficult.
Unfortunately, it will be difficult and probably irrelevant to give a precise duration between the death and the processing of the test. Indeed, the environments are too different and the duration of sample decomposition in Ivory Coast is not the same than in France.
However, we modified the text lines 230-231 and lines 573-574.

- Both Reviewer 1 and I commented about further explaining what part of the "core sample" should be tested and were answered that Step 1.2 covers that. I disagree. When someone is using this video to train how to do the procedure, one small mention of the tissue to test could be easily forgotten. The implication in 1.3 that any of the tissue is fine to test decreases the importance of 1.2. I worry someone starting to push the sample out of the straw, will only use the first "pea sized" section that comes out (cerebrum) for the test and put the rest of the sample into the storage tube. Although in the results section it states that the brain biopsy method collects mostly brainstem and medulla oblongata, the introduction states personnel with limited technical experience could perform the test. Would these personnel be able to identify the medulla oblongata from a biopsy without being specifically shown that in the video?
As indicated previously, we modified the step 1.3. In addition, the video should clarify the concerns of Reviewer 2. Lastly, we added the specific Note for the step 1.2: " Note: Special attention must be paid when collecting the sample, because it is an utmost important step for the reliability of the results. In addition to the associated video which shows in a simple way how to collect the part of the brainstem of interest, a training step is highly recommended to make sure to collect the correct anatomical section."

- Reviewer 1 mentions invalid tests/retests. Authors state repeated at least once. That would be fine if it was invalid due to a clogged test or a test that the control did not work. But I feel there should be more explanation. If the test is invalid on a normal-looking tissue then yes, repeating and accepting the result would be acceptable. However, for severely decomposed tissue I agree that a test should be tried, but I don't know if I personally would feel comfortable with the result if the first test came back invalid and the second test negative.
We indicated lines 231-233 in the Note of the Step 1 that "Similar to other reference techniques based on lyssavirus antigens detection such as DFAT and DRIT, decomposed samples should not be tested because it can affect the result (risk of false negative result)."
In addition, we already mentioned in the Note of the Step 2.7 that "Negative results obtained with RIDT need to be subsequently confirmed using a gold standard reference method, like DFAT, DRIT and molecular methods (polymerase chain reaction or PCR). Even though the sensitivity of this test is high (see Representative results section), it is not 100%."

- I agree with Reviewer 1 that Figure 7 adds little, I had intended to say that on my initial review as well.
We removed Figure 7.
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