                        Response letter
Dear editors and reviewers:
Thank you for your letter and for the reviewers' comments concerning our manuscript entitled “Reduction of misdiagnosis in urinary tract infections during pregnancy: the role of adjusted urine flow cytometry parameters” (ID: PONE-D-24-20393). Those comments are all valuable and very helpful for revising and improving our paper, as well as important guiding significance to our researches. We have studied comments carefully and have made correction which we hope meet with approval. Revised portion are marked in manuscript (Tracked Changes). The main corrections in the paper and the responds to the reviewer's comments are as following:  
Response to Journal 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 https://journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdfand https://journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf 
Response: Special thanks to you for your comments. We made modifications and ensure that our manuscript meets PLOS ONE's style requirements, including those for file naming.
2. Please confirm at this time whether or not your submission contains all raw data required to replicate the results of your study. Authors must share the “minimal data set” for their submission. PLOS defines the minimal data set to consist of the data required to replicate all study findings reported in the article, as well as related metadata and methods…….
Response: Thanks for your comments. We confirm that our submission contains all raw data required to replicate the results of our study. We had uploaded all raw data as Supporting Information files. 
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. 
Response: Thanks for your comments. I have an ORCID iD and that it is validated in Editorial Manager.
4. Your ethics statement should only 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 ensure that your ethics statement is included in your manuscript, as the ethics statement entered into the online submission form will not be published alongside your manuscript. 
Response: Special thanks to you for your suggestion, and we have made correction according to the reviewer's suggestion.
5. Please include your tables as part of your main manuscript and remove the individual files. Please note that supplementary tables (should remain/ be uploaded) as separate "supporting information" files
Response: Thanks for your suggestion, and we have made correction according to your suggestion.

Response to Review Comments to the Author:
Response to Reviewer #1
Thank you for your insightful and constructive comments on our manuscript. We have taken your feedback seriously and have made the following revisions and clarifications to address your concerns:
1. Promising Study Idea: We are grateful for your recognition of the potential of our study. We acknowledge the prevalence of false positives and negatives in the diagnosis of urinary tract infections (UTIs) and believe our research contributes to addressing this issue.
2. Study Design and Algorithm Development: You are correct in noting that our study does not yet provide a clear diagnostic algorithm. In response, we are planning a more extensive study that will focus on developing a robust algorithm for UTI diagnosis, tailored to individual patient needs, regardless of pregnancy status.
3. Need for a Larger, Multicenter Study: We concur with your suggestion for a larger, possibly multicenter study. We are currently exploring collaborations to expand our research and include a significant cohort from both groups to provide more generalizable conclusions.
4. Bias Due to the Representation of Diabetic Patients: We have noted the potential bias you mentioned regarding the overrepresentation of diabetic patients in the pregnant cohort. In our subsequent studies, we will ensure a more balanced representation to mitigate this bias.
5. Clinical Decision-Making: We appreciate your emphasis on the complexity of clinical decision-making. Our study aims to provide clinicians with additional data points to inform their judgment on antibiotic therapy, considering a range of factors beyond just age and pregnancy status.
6. Risk of Sepsis and Antibiotic Overuse: We are acutely aware of the serious implications of both sepsis risk and antibiotic overuse. Our research is designed to contribute to a more nuanced understanding of UTI diagnosis and treatment, helping to avoid unnecessary antibiotic use while promptly identifying and treating genuine infections.

Response to Reviewer #2
We greatly appreciate the detailed and thoughtful feedback provided on our manuscript. Your comments have been instrumental in guiding our revisions, and we have addressed each point as follows:
Introduction:

1.  Paragraph 1: suggest leaving out the mortality due to preterm births as the contribution of UTIs to this is not that substantial. The authors could just leave the association with pregnancy complications
Response: We have removed the reference to mortality due to preterm births, focusing instead on the association with pregnancy complications, as you suggested.
2.   Paragraph 2: I would not expect that pregnant women would have much more difficulties in collecting a urine sample than any young adult (I expect it would be much more difficult in the elderly) – consider rephrasing
Response: Thanks for your suggestion. We have rephrased this section.

Methods:
3.  Provide more details on how the study participants were selected. Given that they were evenly split into the two groups, I assume that they were not included consecutively
Response: Thanks for your comments. We have expanded the section on participant selection to provide a clearer description of the process and criteria used to distribute participants in Study population section.
4.  If the study aims to evaluate diagnostic accuracy of UF (as suggested by calculating sensitivities and specificities), then UF should not be included in the definition of the condition (criterion #3)
   Response: Special thanks to you for your suggestion. UF has been removed from the definition of the condition.
5.  Microbiological assessment: please be more specific with regards to which bacteria had to be isolated – the bacteria would have to be a uropathogen and there would be one/few bacterial species growing on the plate (otherwise it would be considered contaminated)
Response: Thanks for your comments. For microbiological assessment, we have specified the criteria for uropathogens and clarified the conditions under which a culture would be considered contaminated in Microbiological examination section.
6.  The subheading “microbiological examination” has a typographical error
Response: The typographical error under the subheading "microbiological examination" has been corrected
[bookmark: _Hlk170498397]7.  Statistics: would the authors be able to clarify in the methods how false positives and false negatives were defined
Response: Thanks for your comments. We have added the definition to the statistics section. In our study, we used microscopic examination as the gold standard for diagnosis. When a sample is positive by other tests but negative by microscopy, it is called a false positive. Conversely, when a sample is negative by other tests but positive by microscopy, this is called a false negative. We have added the above definition to the statistics section.
8.   Please clarify in the manuscript text how the different gain values were selected
[bookmark: _Hlk170637543]Response: We have added an explanation of how different gain values were selected in the manuscript text. In the UF5000 analyzer, the initial setting for the gain value was established at 0.88. Upon adjusting the gain value to 0.78, we observed an increase in the false positive rate and a concurrent decrease in the Youden index. This finding indicated that reducing the gain value did not effectively lower the false positive rate of the UF5000. Subsequently, we incrementally increased the gain value to 0.98, 1.08, and 1.18. It was upon setting the gain value to 1.08 that a significant reduction in the false positive rate was achieved, with the Youden index reaching its optimal value. Consequently, we concluded that a gain value of 1.08 represents the most effective setting for the UF5000 in detecting leukocytes in urine samples from pregnant women, thereby optimizing the balance between sensitivity and specificity.
Results
9.  The authors should explain why leukocyturia in the absence of bacterial growth in culture was considered as UTI. This should be rephrased, as leukocyturia in the absence of infection can occur in pregnancy. This comment also applies to the methods 
[bookmark: _Hlk152337310]Response: Thanks for your comments. Initially, it is essential to acknowledge the inherent limitations of urinary bacterial culture as a diagnostic tool for UTIs. While it serves as a pivotal method for identifying UTIs, it does not possess absolute accuracy. Occasionally, the causative bacteria may be present in insufficient quantities within the urine sample collected, or they may be inherently recalcitrant to growth under standard culture conditions, leading to a false-negative culture result.
Furthermore, it is not uncommon for UTIs to be incited by a spectrum of pathogens that extend beyond the conventional cultivable bacteria. Certain atypical microorganisms, such as mycoplasmas, chlamydiae, and viruses, may elude detection by routine bacterial culture techniques despite their potential to incite urinary inflammation and leukocytosis.
Alternatively, urine contamination during collection, transportation, and processing may also affect the results of bacterial culture.
Lastly, the presence of leukocytes in the urine, indicated by a positive leukocyte test, is a significant marker of inflammation. Even in instances where the bacterial culture yields a negative result, a significant leukocyte count suggests an ongoing inflammatory response in the urinary tract.
10. The variables should have complete names (e.g. instead of microscope WBC>… ). Also the top information should be filled (replace “+” and “-“ by description)
Response: Thanks for your comments. Variable names” WBC-UF” have been revised to “Number of WBC detected by UF”, and “EC-Microscpe” have been revised to “Number of EC detected by microscopy” in Fig 3.  “+” and “-“ have been replaced by “Positive rate” and “Negative rate” in Table 2. 
11.  “Parallel, urine bacterial culture, another gold standard diagnostic method for UTIs, exhibited no significant difference in positive rates between pregnant (17.92%) and non-pregnant women (16.09%) (P > 0.05)” consider removing as this is not clinically meaningful。
Response: Thanks for your advice. We have removed it according to your suggestion.
12.  Define in the footnote of table 3 false positives and negatives
Response: Thank you for your valuable suggestions. Definitions for false positives and negatives have been included in the footnote of Table 3.

Discussion
13.  How do the authors explain the low proportion of positive urine cultures among the study participants given that in other settings bacterial cultures are often positive among patients with UTI symptoms. Please discuss 
Response: Thanks for your comments. The study by Kirk J Wojno et al.[1] reported a positive urinary bacterial culture rate of 37% among patients exhibiting symptoms of lower UTIs. This rate is indeed higher than that observed in our study. However, it is essential to note the demographic differences between the two studies. Wojno's research was conducted on patients who presented with symptoms of lower UTIs, while our study population consisted of individuals visiting a gynecological outpatient clinic, half of whom were there for routine prenatal care and may not have had UTI symptoms. In the remaining half of the study population, although some individuals sought medical attention due to UTI symptoms, a significant number were present for various other pathologies, such as uterine fibroids, ovarian cysts, and menstrual irregularities. Consequently, not all participants in our study had UTI symptoms, which likely accounts for the lower positive rate in urinary bacterial cultures.
Additionally, previous research has indicated that the incidence of UTI during pregnancy ranges from 2.3% to 15% [2-4], which is consistent with the findings of our study. 
14. Discuss in more detail the implications of incorrect UTI diagnosis
Response: Thanks for your suggestions. The implications of incorrect UTI diagnosis have been discussed in more detail.
[bookmark: OLE_LINK1]15. Discuss the advantages and disadvantages of using flow cytometry over more conventional methods for diagnosing UTIs (high throughput vs cost)
Response: Thanks for your comments. We have expanded the discussion on the advantages and disadvantages of using flow cytometry for diagnosing UTIs considering factors such as high throughput and cost in comparison to the conventional methods.

We tried our best to improve the manuscript and made some changes in the manuscript. We appreciate for Editors/the reviewers' warm work earnestly, and hope that the correction will meet with approval.
   Once again, thank you very much for your comments and suggestions. 
Sincerely,
Wei Yang
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