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PONE-D-19-30389
Zika Virus infection and Guillain-Barré syndrome in Northeastern Mexico: a case-control study
PLOS ONE

Dear Dr Sejvar,

Thank you very much for submitting your manuscript "Zika Virus infection and Guillain-Barré syndrome in Northeastern Mexico: a case-control study" (#PONE-D-19-30389) for review by PLOS ONE. As with all papers submitted to the journal, your manuscript was fully evaluated by academic editor (myself) and by independent peer reviewers. The reviewers appreciated the attention to an important health topic, but they raised substantial concerns about the paper that must be addressed before this manuscript can be accurately assessed for meeting the PLOS ONE criteria. Therefore, if you feel these issues can be adequately addressed, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process. We can’t, of course, promise publication at that time.

We would appreciate receiving your revised manuscript by Dec 28 2019 11:59PM. When you are ready to submit your revision, log on to https://www.editorialmanager.com/pone/ and select the 'Submissions Needing Revision' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols

Please include the following items when submitting your revised manuscript:
· A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled 'Response to Reviewers'.
· A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled 'Revised Manuscript with Track Changes'.
· An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled 'Manuscript'.
Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.
We look forward to receiving your revised manuscript.

Kind regards,

Abdallah M. Samy, PhD
Academic Editor
PLOS ONE


Additional Editor Comments:
I invited and received three reviews of your manuscript. All reviews raised substantial concerns about your manuscript as it currently stands. I read the manuscript myself and i must say that i completely agree that the reviews are detailed and solid. So, my decision is "major revision". Please address all these concerns before submitting a revised version of your manuscript. I would kindly ask the authors to confirm that they follow the Journal guidelines available via the link https://journals.plos.org/plosone/s/submission-guidelines. I would love to see the revised version of your manuscript as soon (i.e. within the next two weeks), so, we will save much time in the review process. Thanks too much for choosing PLOS ONE for your submission!
 
Journal Requirements:
When submitting your revision, we need you to address these additional requirements:
1. Please ensure that your manuscript meets PLOS ONE's style requirements, including those for file naming. The PLOS ONE style templates can be found at http://www.plosone.org/attachments/PLOSOne_formatting_sample_main_body.pdf and http://www.plosone.org/attachments/PLOSOne_formatting_sample_title_authors_affiliations.pdf
 JJS:  We have reviewed the style requirements, and believe that our manuscript does meet these requirements.
2. We note that you have indicated that data from this study are available upon request. PLOS only allows data to be available upon request if there are legal or ethical restrictions on sharing data publicly. For information on unacceptable data access restrictions, please see http://journals.plos.org/plosone/s/data-availability#loc-unacceptable-data-access-restrictions.
In your revised cover letter, please address the following prompts:
a) If there are ethical or legal restrictions on sharing a de-identified data set, please explain them in detail (e.g., data contain potentially identifying or sensitive patient information) and who has imposed them (e.g., an ethics committee). Please also provide contact information for a data access committee, ethics committee, or other institutional body to which data requests may be sent.
b) If there are no restrictions, please upload the minimal anonymized data set necessary to replicate your study findings as either Supporting Information files or to a stable, public repository and provide us with the relevant URLs, DOIs, or accession numbers. Please see http://www.bmj.com/content/340/bmj.c181.long for guidelines on how to de-identify and prepare clinical data for publication. For a list of acceptable repositories, please see http://journals.plos.org/plosone/s/data-availability#loc-recommended-repositories.
We will update your Data Availability statement on your behalf to reflect the information you provide.
  JJS:  We are happy to have our study data available; we have indicated the point of contact to access the complete, de-identified data.
3. PLOS requires an ORCID iD for the corresponding author in Editorial Manager on papers submitted after December 6th, 2016. Please ensure that you have an ORCID iD and that it is validated in Editorial Manager. To do this, go to ‘Update my Information’ (in the upper left-hand corner of the main menu), and click on the Fetch/Validate link next to the ORCID field. This will take you to the ORCID site and allow you to create a new iD or authenticate a pre-existing iD in Editorial Manager. Please see the following video for instructions on linking an ORCID iD to your Editorial Manager account: https://www.youtube.com/watch?v=_xcclfuvtxQ
 JJS:  The corresponding author’s ORCID id is valid.  0000-0002-2536-3276.
4. One of the noted authors is a group or consortium: Guillain-Barré syndrome -University Hospital -Mexican Institute of Social Security Working Group (GBS HU-IMSS WORKING GROUP).
In addition to naming the author group, please list the individual authors and affiliations within this group in the acknowledgments section of your manuscript. Please also indicate clearly a lead author for this group along with a contact email address.
  JJS:  We have named a lead author for the GBS HU-IMSS Working Group.  It is the following, along with email address:  
GBS HU IMSS Working Group
Hector Jorge Villarreal, MD
Chief of  Servicio de Neurología del Hospital Universitario, Monterrey. Mexico 
Email:  neurologia01@yahoo.com.mx
5. Your ethics statement must appear in the Methods section of your manuscript. If your ethics statement is written in any section besides the Methods, please move it to the Methods section and delete it from any other section. Please also ensure that your ethics statement is included in your manuscript, as the ethics section of your online submission will not be published alongside your manuscript.
 JJS: This has been done

Reviewers' comments:

Reviewer's Responses to Questions

Comments to the Author

1. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented. 

Reviewer #1: Partly

Reviewer #2: Partly

Reviewer #3: Partly

 
 
 

2. Has the statistical analysis been performed appropriately and rigorously? 

Reviewer #1: Yes

Reviewer #2: No

Reviewer #3: Yes
 
 
 

 
 
 

3. Have the authors made all data underlying the findings in their manuscript fully available?

The PLOS Data policy requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data—e.g. participant privacy or use of data from a third party—those must be specified.

Reviewer #1: Yes

Reviewer #2: No

Reviewer #3: Yes
 
 
 
 
 

 
 
 

4. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer #1: Yes

Reviewer #2: Yes

Reviewer #3: Yes
 
 
 
 
 

 
 
 

5. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer #1: In this article, the authors included patients from three states of northeastern Mexico between August 2017 and June 2018, in order to establish whether the endemic circulation of Zika virus (ZIKV) was associated with the development of Guillaín-Barre syndrome (GBS). It is a case-control study, the cases corresponded to hospitalized or outpatient with GBS, with diagnostic certainty of grades 1 to 3 according to the classification of Brighton Collaboration Criteria. For each patient they included 3 controls (2.8) seen in emergency visits or hospitalized, with non-febrile illness for 48 hours, paired with cases by sex and age + minus 10 years, and seen in the same hospital within seven days of each case. After the interview, serum and urine were taken in both groups to determine exposure to ZIKV, dengue virus and Chikungunya virus by viral RNA amplification (PCR) and detection of IgM antibodies to ZIKV.

They studied 50 cases and 141 controls with similar demography. They found 22% of ZIKV positive PCR samples, both in cases and controls. The detection of IgM to ZIKV was performed in 26/50 (52%) of the cases and in 113/141 (80%) of the controls, with no difference in times between the onset of symptoms and the collection of samples.

The analysis prior to the neurological picture showed that the cases had with more frequency: Fever, diarrhea, myalgia, arthralgia, rash, conjunctivitis, headache, odynophagia and a composite outcome of typical ZIKV symptom (rash, joint pain, or conjunctivitis). The comparisons were carried out with conditional maximum likelihood estimation.

The first problem we encountered with the study is that the characteristics of the control group are not well described, at least in general terms. Such as the proportion of outpatients and hospitalized patients. It would be important to describe if in the control group there were patients with neurological disease, especially with GBS and, if among the emergency included patients, there were patients with minor trauma or trivial conditions and otherwise previously healthy, who would be representative of the “open” population. With some of these data, the general characteristics of the control group would be clearer.
  JJS:  We appreciate the comment by the reviewer.  Of the 141 controls, 24 were outpatients, and 117 were hospitalized.  This would suggest that the control population would not be an accurate reflection of the nonhospitalized population.  We have included this information in the results.

Finally, with ZIKV, something similar to other viral diseases seems to happen in their post-epidemic transition to endemic status, and it is the fact that a high number of infections are asymptomatic as the clear example of the study of the island of Yap, where it was estimated that the 73% of the population was infected with ZIKV but only 18% of those infected (95% CI, 10 to 27), had a clinical illness that was probably attributable to ZIKV infection or 1 symptomatic person in 4.4 ZIKV infected persons (1).
JJS:  We concur with the reviewer on this.

A surprising finding in this study is that the controls had exactly the same percentage of positive PCR tests (22%) as the cases, which leads us to conclude on the importance of studying GBS patients as thoroughly as available resources allow it, to investigate coinfections, particularly gastrointestinal and thus be able to establish with greater solidity the association of ZIKV with GBS and the prevalence of other potential pathogens in endemic areas of ZIKV.
JJS:  The authors concur with the reviewer that other, alternative etiologies of GBS with a temporal association, such as Campylobacter jejuni, ideally would ideally have been tested for an excluded.  However, the lack of a widely available and standardized ELISA serum assay for anti-Campylobacter antibodies made such a diagnosis challenging in this situation.

We recommend that a specific header must be opened prior to the conclusions, to clearly indicate the limitations of the study: 
That electrophysiological studies were carried out in 48% of patients with GBS, that 20% of controls did not have the IgM antibody tests against ZIKV. That in the cases group, diarrhea occurred in 44% of the patients and it is not mentioned if the presence of intestinal pathogenic microorganisms was investigated, especially Campylobacter jejuni, which seems to be associated with Guillain Barré syndrome in the state of Veracruz, Mexico according to a publication by del Carpio-Orantes (2), this is a very important matter, which opens the possibility that the GBS was caused by concomitant enteric pathogens as an epiphenomenon to asymptomatic ZIKA virus infection as it would seem to occur in the controls.
JJS:  We have included a section on limitations and will ensure that language to this effect will be placed in the limitations: ‘Diarrhea was present in approximately 44% of cases.  Diarrhea is a common clinical manifestation of the gastrointestinal bacterium Campylobacter jejuni, which also has a strong association with the axonal form of GBS, acute motor axonal neuropathy (AMAN).  However, the lack of a commercially available and standardized ELISA test for detecting anti-Campylobacter antibodies made pursuing this diagnosis logistically challenging. ‘ 

Finally, there are some inaccuracies in the tables that merit a careful review:

1. In Table 3, in the line 9, conjunctivitis, the number of patients is 6, but the percentage in brackets is indicated 1 and should correspond to 12.
 JJS:  This has been fixed in the manuscript.

2. In Table 5. Neurological signs and symptoms at onset or nadir of GBS case-patients: n (%)
The first line reads neurological signs and symptoms all n = 50, the thrid column indicates Zika diagnosis by PCR or IgM (n = 26), and the fourth column shows Zika diagnosis by PCR or IgM and rash, joint pain, or conjunctivitis (n = 26), the sum is 52, no 50. In addition, if the individual data of the next line 10 + 16 +7 + 19 are added, it is equal to 52, so it should be reviewed why the total number of patients is exceeded by 2.
 JJS: We added a footnote to clarify this.  Specifically, this represents 26 people of the 50 who had IgM testing done; the two columns represent separate groups of 26.  Thus, the sum of the two columns should not add up to 52.  
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Reviewer #2: Soares et al. describe a case-control study in Mexico assessing the association between Zika infection and GBS. They enroll 50 cases and match 1:3 141 controls to these. They assess Zika infection using RT-PCR in all and IgM in some patients. They find a similar and high proportion of Zika infection in both groups based on RT-PCR. Lab results in combination with at least one symptom does provide a signal that favors the hypothesis that there is an association between Zika infection and GBS.
From surveillance reports (PAHO, https://www.paho.org/hq/dmdocuments/2017/2017-phe-zika-situation-report-mex.pdf), it seems that the ZIKV outbreak took place in 2016, 2017. Could the authors in the introduction give some indication of the level of circulation, especially during the study period (August 2017, June 2018). Is this the tail of the epidemic, especially into 2018 was there any ZIKV circulation? How were the cases distributed over time? If the authors could provide an epidemic curve combined with when cases were sampled?
JJS:  As the reviewer rightly points out, part of the investigation was conducted during periods of relatively low, and even absent, Zika transmission.  While we would like to give the readers a sense of the burden of Zika virus infection over the study period, unfortunately accurate, complete, and consistent data do not exist for these time periods in the Monterrey region, or for Mexico in general.  Based upon the data that we were able to glean, Zika was still circulating during 2016 -2018, and based on what we know from 2016-2018, it seems like Zika incidence was highest during the fall through early winter, which seems to correspond roughly to an increase in GBS cases (and subsequent controls).   We appreciate the reviewer’s request for an epidemiologic curve, but when we formatted one, it did not appear to very well address the question posed by the reviewer, and we chose to omit it.  

Regarding the diagnostic methods: The authors present a surprising proportion of RT-PCR positive patients both in the cases as control group (22%). We tend to believe that RT-PCR in general is highly specific, and that a positive result could be considered as Zika. False negatives are much more common, since, in settings as these, we are often too late. We know from GBS cases that were preceded by symptomatic ZIKV infection, that these would often occur 5-10 days after symptom onset. If we allow time before sampling these patients (here:5-52 days, we expect few to still have viral RNA in their blood or urine. Even in a peak of an epidemic, sampling symptomatic patients would likely not yield such high counts. Cross-validation of the results with a different method, IgM/neutralization would be of great value here to interpret the results. Can the authors clarify the diagnostics by at least providing crosstabulation with the IgM. It would be crucial to get more clarity on this issue, since this is one of the most relevant exposure assessments in the manuscript.
JJS:  We concur with the reviewer that the proportion  / percentage of cases and controls having positive results by PCR testing was much higher than expected.  We also agree that it is more likely to have false negatives by PCR due to the timing issue.  Unfortunately, during this investigation, there was so little sample left after routine bloodwork and PCR testing that we were, in the vast majority of cases, unable to ‘confirm’ the PCR results with concomitant serology.  However, the definitive testing to substantiate this is not feasible.

More specific: Should we indeed trust these results, or can the authors provide some additional verification of the results? (confirmation of the analyses, re-analyses?)
JJS:  Again, unfortunately we are unable to provide additional verification of results, due to lack of sample.  The reason that the controls were just as likely to have a positive PCR result is unclear.

Much of the ‘significance’ relies on the combination of Lab results and one symptom (Rash, joint pain, conjunctivitis). Could the authors be more precise in explaining what these symptoms mean and how they were obtained: from clinical examination or the survey? E.g. does ‘joint pain’ mean that the subject had one day of joint pain 55 days before GBS onset (since the interview period mentions 2 months). A survey example could be provided in the supplementary material. Are these self-reported? What would classify as ‘conjunctivitis’ and what as ‘rash’? Do the authors agree that this information is crucial to interpret the likelihood of these (often aspecific) symptoms to be truly indicators for Zika virus infection.
How sensitive are the results to the selection of symptoms? Do combinations of symptoms, “at least two symptoms” still yield the same results?
JJS:  We thank the reviewer for this observation.  Indeed, these were self-reported signs and symptoms reported among subjects.  Per request, a copy of the case report form has been added to the supplementary material.  ‘Conjunctivitis’ and ‘Rash’ were whatever was interpreted by the subject, but it is generally thought that most lay persons recognize a rash and conjunctivitis (red eyes).  
When combining symptoms, we unfortunately found that there was an insufficient number of patients in each cell with 2 or more symptoms to evaluate this.  Essentially, there were 1 of 26 cases, and 0 of 113 controls that are Zika positive and have 2 or more symptoms.  This gives an uninterpretable odds ratio with an interval of 0 to infinity.   
Table 1: Could the number of IgM tested individuals and positive samples be added here? Crosstabulation of IgM and PCR would be of value as discussed above.
JJS:  Please see added New Table 2

Table 2: the number of patients with IgM OR PCR (10) is lower than PCR only (11), that seems strange, since the first group would include at least the second.
JJS:  This is due to the fact that only 26 of the 50 cases received an IgM test.  We restricted the assessment of Zika positivity by PCR or IgM to those 26 patients (this was to remove the possibility of bias from including all 50 patients: those who received an IgM test would be inherently more likely to be reported as Zika+, and if they were different in any way from the 24 who did not receive an IgM test, this could result in unforeseen biases).

Table 5: The sample size seems to be reduced to 26, although all patients have been tested using at least PCR? It seems that these are patients that have been assessed using IgM AND PCR instead IgM or PCR? What is the rationale to only take this subset here, where the other tables use the full sample as denominator? The conclusions seem to be thin, and based on multiple testing and wide confidence intervals. The text reports a ‘significant’ difference in dyspnea and a ‘trend’ in facial diplegia, dysphagia and dysarthria. What is a ‘trend’ and does the confidence interval take into account multiple testing? Would the authors consider phrasing these findings a bit more careful keeping in mind that these could as well be chance findings? E.g., we might as well say that there is a trend that PCR or IgM positivity (regardless of symptoms) is protective of GBS based on Table 4.
JJS:  We added a footnote to clarify this.  We have removed the term ‘trend’ and excluded facial diplegia, dysphagia, and dysarthria, mentioning only dyspnea that is ‘significant’ statistically, though we acknowledge the wide confidence intervals.

Specific comments:
Line 242-243: prevalence of RT-PCR positivity similar to Cao-Lormeau? They found 0/42 cases, this is not similar?
JJS:  This was clearly an error on our part, and this has been corrected in the text.

Line 248: that should be 2, not 2%?
JJS:  The reviewer is correct; this number should be 2, not 2%.  This has been corrected.

Line 253: the ‘trend’ is here described as ‘slighlty more common’, what does this mean?
JJS:  This has been corrected to indicate that only dyspnea was associated with a statistically significant measure of being more common among cases than controls (page 15 line 243, clean version).

Line 262: The discussion of the RT-PCR results comes at a peculiar place in the discussion. This seems vital as this warrants care for the interpretation. It would be great to be clear and avoid the double negatives in sentence 266. You seem to state here that: “We are unsure about the validity of out RT-PCR results”.
JJS:  We apologize to the reviewer, but we cannot locate the sentence in which there is a double negative; we are simply saying that we cannot determine with absolute certainty that there were not some subjects with false-positive results.  But then we lay out why we feel that the results are sound.

It would be elegant to report according to a checklist like STROBE https://www.strobe-statement.org/index.php?id=available-checklists and provide the checklist as supplementary material.
JJS:  Per the reviewer’s suggestion, we have utilized the STROBE checklist for this paper.  We feel that criteria 1 – 7, 9-12, and 14-22 of the STROBE checklist for case-control studies was adequately addressed by our paper.  

Reviewer #3: The paper “Zika Virus infection and Guillain Barré syndrome in Northeastern Mexico: a case-control study”, authored by Gongora-Rivera F. et al., is an interesting and well written manuscript that assesses the relationship between the occurrence of Guillain Barré syndrome (GBS) and ZIKA virus infection. The authors did not find evidence of a link between laboratory evidence of ZIKA virus infection and the occurrence of GBS, but they did find a significant association when considering the antecedent of ZIKA’s typical signs and symptoms. I found the conclusion for this work supported previous evidence on this topic, assessing the impact on neurological complications related to acute infection with ZIKA virus in a specific population, in Northeast Mexico.
Nevertheless, I suggest some revisions to consider it for publication, as follows:

1-LINE 55: where it said, “We identified suspected GBS case-patients based on onset of compatible neurologic symptoms…” I suggest listing signs and symptoms considered to the case definition (can be in parentheses).
JJS:  Per the reviewer’s request, we have added some signs and symptoms compatible with GBS (page 5, line 104).

2-All sections of the manuscript where authors refer to the evaluation of exposure or serology for Dengue and Chikungunya (LINE 72: “…to determine exposure to ZIKV, DENV and CHIKV.”; LINE 94: “serological evidence of DENV, CHIKV and ZIKV infections.” need to be clarified and adjusted to the methodology applied to this work. Serological evidence of Dengue and Chikungunya virus was not evaluated. The authors tested for current infection with Zika, Dengue, and Chikungunya virus by RT-PCR, as well as to exposure to Zika with IgM antibodies against ZIKV.
JJS:  We concur with the reviewer that this investigation did not assess for serologic evidence of DENV and CHIKV, and that this was misstated in the manuscript.  This has been corrected.  

3-LINE 93: List GBS risk factors (can be in parentheses).
[bookmark: _GoBack]JJS:  This has been added (page 6, line 117)

4-LINE 107: Measures used to assess ZIKV status seem duplicative and create some confusion with respect to how the results are interpreted. For example, PCR-positive cases will be present also in the second group (Positive PCR assay or positive IgM assay) so that it is not clear how many patients were PCR- and IgM-positive, how many were only PCR-positive; and how many were only IgM-positive. Please clarify.
JJS:  We concur with the reviewer that this information is important to the interpretation of the results here.  We have defined, in the table, the number of subjects that were PCR-positive only; IgM-positive only; and those that were PCR- and IgM-positive. (See New Table 2)
 This is very important since PCR and IgM positivity are not synonymous from a pathophysiological perspective, but rather reflect two different processes that can occur during the infection. It is my understanding that these criteria were chosen because not all cases and controls have a serology for ZIKV performed. This is unfortunate since GBS is considered a post-infectious complication such that antibodies rather than viremia seem more likely a measure of a post-infectious state. Still, this test was obtained in only half of the cases and 80% of controls. It will be very interesting to analyze the subgroup of patients with a serology test and its relation with GBS over the total of cases and controls with this test available, and also those patients with coexistence of PCR and IgM (if any). Therefore, authors can considerate these measures to assess ZIKV status: positive PCR; positive IgM; positive PCR and IgM.
JJS:  We concur with the reviewer that PCR and IgM represent very different pathophysiological underpinnings of flavivirus infection, and that, as a post-infectious phenomenon, GBS would more likely be expected to be positive by IgM, rather than PCR, testing.  So, per above, we are including the breakdown of PCR+, IgM+, and PCR / IgM+.  This can be found in New Table 2.

5-Prolonged viremia is increasingly reported in ZIKV infection and had been related to pathogenesis [The Journal of Experimental Medicine (2019) 216 (10): 2302–2315]. Even if there is no way to know the duration of viremia in the cases with PCR positive presented in this work, do authors assume that the antecedent symptoms in the previous two months suggests prolonged viremia in cases with positive PCR?
JJS:  We are aware of the reports of prolonged viremia, although the reports in the literature are relatively few.  The reviewer is correct that we are unable to say with any degree of certainty the duration of viremia in our cases.  We cannot, however, a priori assume that this is reflective of a prolonged viremia.  

RESULTS

6-Table 1. Results from the serology are missing. Please, add results from IgM assay against ZIKA. In a footnote it can be clarified for how many cases and how many controls serological testing was available. It also would be interesting express how many patients (if any?) were both PCR- and IgM- positive. Even when flavivirus infection is traditionally related to short viremias, followed by a rise of antibodies, some ZIKV infections have shown unusually prolonged viremias (more studies in pregnant woman). And even some recent studies link this prolonged viremia overlapping with peaking of specific antibodies, with the pathogenesis of congenital disease.
JJS: The IgM results have been added to table 1, along with footnotes that specify the number of cases (26) and controls (113) that received IgM tests

7-LINE 125 where it said “Recent infection by arbovirus…” must said “Current infection by arbovirus”. Since PCR refer to current infection, and IgM would refer to recent infection.
JJS:  This has been corrected.  

8-Table 2. I found this table very confusing to read, and I believe that confusion merge from the measures used to assess ZIKV status. I suggest follow directions previous suggest for METHODS.
[bookmark: _Hlk27749647]JJS: We edited Table 2 (now Table 3) so that the number of cases assessed for each group is easier to understand

9-Table 3. Fever, diarrhea and cough also had a correlation with cases. What do the authors think about that? Where these symptoms in relation with typical Zika symptoms, or they were observed in different patients? (and diarrhea is misspelled in the table)
JJS:  Fever, diarrhea, and cough are very nonspecific findings of acute viral infection.  Although it could be argued that rash, joint pain, and conjunctivitis are similarly nonspecific, during our several investigations into the clinical characteristics of Zika virus infection, it seemed that these three symptoms were strikingly more common in Zika virus infection as opposed to other general viral infections.  Thus, we placed more emphasis on these three symptoms of ZIKV.
‘Diarrhea’ has been corrected.

10-Table 4. It is not clear. Again, this dual measure of ZIKV status causes confusion. Same comment to table 2.
JJS: We edited Table 4 (now Table 5) so that the number of cases assessed for each group is easier to understand; specifically, we added headings of “All Observations” and “Patients Undergoing IgM Test”.

11-Table 5. The same comment to previous tables. I suggest one block: Zika diagnosis by PCR and or IgM (n50) with two sub columns: Zika positive and Zika negative. Each one of these with two sub columns: with and without typical zika symptoms. Include (N and %) at the headline.
JJS: The main purpose of Table 5 (now Table 6)  is to determine if patients with Zika-associated GBS were clinically different from those with non-Zika-associated GBS.  This was done using two slightly different definitions for Zika diagnosis (Zika diagnosis by PCR or IgM, or Zika diagnosis by PCR or IgM and rash, joint pain, or conjunctivitis). The suggested changes would alter the comparisons: we would be seeing if, out of patients testing positive for Zika by PCR or IgM, whether those who had previous Zika symptoms differed clinically from those who did not have previous Zika symptoms (this also asks of those who tested negative for Zika by PCR or IgM, whether those who had previous Zika symptoms differed clinically from those who did not have previous Zika symptoms).  These were not the research questions we were interested in.  For the sake of clarity, we did add a footnote that specified which patients were included in these analyses. 

12-Table 6. Same comment table 5.
JJS: Similar to Table 5, changing Table 6 (now Table 7) in the suggested manner would have changed the research question.  We did add the same footnote from Table 5 in Table 6 for clarification.


CONCLUSIONS

13-The authors develop a complete and correct analysis of appropriate bibliography. I consider the main limitation of this work, the lack of serology test for ZIKV for almost half of the cases (and actually, it is hard to find in the manuscript, how many of cases and controls had a positive result). This limitation is briefly mention in the discussion (LINE 261-262). Because GBS is a post-infectious event, is expected to find this clinical manifestation in synchrony with the presence of antibodies. It would be interesting to evaluate if exist an association with the presence of IgM against ZIKV and GBS, considering only that subgroup of cases and controls.
JJS:  Unfortunately, there are very few patients who are Zika+ by IgM.  Of the cases, 3 of 26 (11.5%) had a positive IgM test; for controls, it was 9 of 113 (8.0%), for an odds ratio of 1.50 (0.37 – 5.95).  Thus, we were unable to assess this question.

14-Another important limitation is the lack of Dengue and Chikungunya serology. The co-circulation of these Aedes borne diseases in the region, and the almost impossibility to clinical differentiate the clinical features make so relevant these tests. This limitation needs to be mention, and clarity it in methods as it was mentioned before.
JJS:  We concur with the reviewer that the clinical signs and symptoms of dengue, Chikungunya, and Zika can be clinically indistinguishable.  And, had we the necessary aliquots of serum to conduct these investigations, we would most certainly have done so.  We were, however, limited by the availability of the necessary aliquots of serum.  Nonetheless, there was no clear evidence of a great deal of circulating dengue or Chikungunya virus in Monterrey at the time, as evidenced by lack of PCR findings for both these viruses.  We have, however, mentioned in the discussion / limitations that this does represent a substantial limitation in our findings (page 18, line 406).  It has similarly been clarified in the methods.  

15-I found very interesting the evaluation of previous typical ZIKV symptoms mainly for its moderate Positive Predictive Value for GBS diagnosis. The PPV could be calculated.
 JJS:  While a PPV can technically be calculated, this is a case-control study, with the number of cases and controls purposefully selected by the study investigators; a PPV calculated from this study has no relation to a PPV applicable to the general population.  However, of 25 patients with one of the typical Zika symptoms, 16 were cases (PPV=64%).  Of the 11 patients with a Zika symptom and Zika+ by PCR or IgM, 7 were cases (PPV = 64%).  
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