Reviewer 1 point out that

1) The article fails to demonstrate significant innovation in either
methodology or conclusions.

Authors’ Response: We appreciate your comment regarding innovation. While
previous studies have explored the relationship between NHHR and
cardiovascular outcomes in general populations and pre-diabetic patients, our
study makes several novel contributions. We specifically focused on a well-
defined diabetic population with explicit inclusion and exclusion criteria, which
provides more targeted insights for this population. Moreover, we employed
machine learning techniques (Boruta and LASSO regression) to develop and
validate a robust predictive model for cardiovascular mortality, which goes
beyond the simple association studies previously reported. Thank you again
for giving us a chance to explain the innovation.

2) The study data is sourced from NHANES, which may suffer from
selection bias, impacting the generalizability of the findings.

Authors’ Response: Thank you for this valuable suggestion. We utilized
NHANES data, while collected from the US population through a rigorous
sampling methodology, may have inherent selection limitations. We totally
agree that data sourced from NHANES may suffer from selection bias and
have already addressed this potential limitation in our manuscript's discussion
section, noting that future studies across different countries and populations
would be valuable to validate the generalizability of our results. We hope this
revision can get your satisfaction.

3) The article employs Cox proportional hazards models for analysis but
does not elaborate on the verification of model assumptions.
Additionally, sufficient evidence is not provided to demonstrate the
superiority of these algorithms over traditional methods in the specific
dataset.

Authors’ Response: We appreciate your rigorous methodological concerns.

The proportional hazards assumption was further evaluated using the



Schoenfeld residual test. The results yielded P-values > 0.05, confirming the
appropriateness of our model assumptions. Furthermore, we performed
additional analyses incorporating all relevant variables using traditional
methods, which resulted in lower AUC values at 60, 96, and 120 months
compared to our machine learning-based variable selection method (Figures
below). These findings substantiate that our approach using machine learning
algorithms for variable selection indeed outperforms conventional methods in

predicting cardiovascular mortality in this specific dataset.
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4) While the article identifies an association between NHHR and
cardiovascular mortality, it lacks in-depth exploration of the underlying
biological mechanisms responsible for this association. Furthermore,
although sensitivity analyses consider various exclusion criteria, a
comprehensive discussion of potential confounding factors, such as
medication use and lifestyle habits, is missing.

Authors’ Response: Thank you for your thoughtful comments. We agree that
an in-depth discussion on mechanisms can significantly improve manuscript’s
quality. In the discussion section, we have elaborated on the potential
biological mechanisms linking NHHR to cardiovascular mortality, including

inflammatory responses, autonomic dysfunction, and metabolic dysregulation



in diabetic patients. Regarding potential confounding factors, we acknowledge
this limitation in our discussion section, noting that observational studies
inherently have confounding variables such as medication and lifestyle
modifications that may influence interpretation of outcomes. We have
emphasized the need for cautious interpretation of our results and suggested
that future prospective studies should incorporate more detailed medication
and lifestyle data to better control for these factors.

5) Although a nomogram for predicting cardiovascular mortality is
developed, the area under the ROC curve (AUC) in the validation cohort
is relatively low, indicating limited predictive capability of the model.
Moreover, the article does not present external validation results of the
model in different populations, making it impossible to assess its
generalizability and stability.

Authors’ Response: Thanks for your valuable comments. In our study, we
employed a rigorous validation approach by randomly splitting the population
into training and validation cohorts (7:3 ratio). The model demonstrated robust
performance with AUC values around 0.8 in both cohorts, indicating strong
predictive capability. While we acknowledge that external validation in
populations from different countries or regions would further strengthen our
findings, and we have noted this limitation in our discussion section, thanks
again for your precious advice. We hope this revision can get your satisfaction.
6) The discussion section of the article fails to thoroughly compare and
cite recent studies in the relevant field, effectively understating the
position and value of this study within the existing knowledge system.
Furthermore, the discussion of study limitations is insufficient, failing to
adequately address potential issues in sample selection, statistical
methods, and result interpretation.

Authors’ Response: We appreciate your critical advice. We have substantially
revised our discussion section to provide a more comprehensive comparison

with recent studies in the field, contextualizing our findings within the existing



literature. Additionally, following your valuable suggestions, we have
expanded our limitations section to address potential issues more thoroughly.
Thanks again for your comments to improve the quality of the manuscript.

7) The article contains minor issues with formatting and clarity of
expression, such as unclear titles for tables and figures, and complex
sentence structures that hinder readability. These problems detract from
the overall legibility of the manuscript.

Authors’ response: Thank you for noting these concerns. We have addressed
these issues by having the manuscript professionally edited by a language
editing service. The revised version features improved clarity of expression

and enhanced overall readability and accessibility of our research findings.

Reviewer 2 point out that

1) Including a broader age range with younger cohorts could yield more
definitive outcomes.

Authors’ response: We acknowledge your suggestion regarding the inclusion
of younger cohorts. While utilizing the NHANES database provided us with
robust data, we recognize that the diabetic population in this database tends
to be older. We agree that including younger age groups could potentially
provide more comprehensive insights. This limitation has been addressed in
our discussion section, and we have suggested it as an important direction for
future research to validate our findings across a broader age spectrum.

2) The study does not assess lifestyle factors such as dietary habits,
smoking, and alcohol consumption.

Authors’ response: We appreciate your precious comments. We totally agree
that lifestyle factors such as dietary habits, smoking, and alcohol consumption
are indeed important variables, the machine learning approach using Boruta
algorithm actually evaluated these factors but found them to be less predictive.
Interestingly, our model achieved better predictive performance (higher AUC

values) without these variables. This suggests that our selected variables



provide more robust predictive power for cardiovascular mortality in diabetic

patient.

<
-

Sensitivity

0.4

. AUC = 0.662

0.2

I I I I I I
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity
ROC curve for 60 months



Sensitivity

1.0

0.8

0.6

0.4

0.2

0.0

AUC =0.64
» | | [ [ [
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

ROC curve for 96 months




e _|
(e 0]
g
©
> ©
=
."ﬁ
c
)
w o«
e
™ ,’,I _
s AUC = 0.635
o
o .
I I I I I I
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

ROC curve for 120 months

3) There is no mention of participants' current medical treatments (e.g.,
antihypertensive medications, cholesterol-lowering drugs).

Authors’ response: Thank you for your valuable advice. While the NHANES
survey does include information about participants’ medication use, detailed
data regarding specific types of medications (such as antihypertensive or
cholesterol-lowering drugs) was not provided in detail in the database. We
acknowledge this as a limitation in our study, and have explicitly addressed
this constraint in our limitations section, noting that future studies with more
detailed medication data would be valuable for further validation of our

findings.



4) The study fails to consider other important biomarkers associated
with HDL, such as PON1 (paraoxonase 1) and ARE (Apolipoprotein E).
Authors’ response: We appreciate your comments for improving our
manuscript. While we acknowledge the importance of biomarkers like PON1
and ARE in HDL metabolism, these specific markers were not available in the
NHANES database. However, we have provided a comprehensive discussion
of potential biological mechanisms related to HDL function and cardiovascular
outcomes in our discussion section. Future studies incorporating these
additional biomarkers would indeed be valuable for further mechanistic
insights.

5) The statistical methods used are not sufficiently detailed.

Authors’ response: We totally agree that statistical analysis should be
described explicitly. We have expanded details of all methods employed. The
statistical methodology is now thoroughly documented to ensure
reproducibility of our analyses. We hope our revision can get your satisfaction.
6) The results are limited to a specific population (NHANES). Without
similar studies conducted in diverse demographic groups,
generalizations may be misleading.

Authors’ response: Thank you for this valuable suggestion. We agree that
NHANES data may lead to inherent selection limitations. We totally agree that
data sourced from NAHNES may suffer from selection bias and have already
addressed this potential limitation in our manuscript's discussion section,
noting that future studies across different countries and populations would be
valuable to validate the generalizability of our results. We hope this revision

can get your satisfaction.

Reviewer 3 point out that the introduction provides a good overview of
the topic, but it would benefit from a more comprehensive review of the
existing literature. This will strengthen the rationale for your research

question.



Authors’ response: Thank you for your kind advice. We have enhanced the
introduction by incorporating a more extensive review of current literature,
particularly emphasizing the emerging importance of novel prognostic
indicators. We hope this revision can get your satisfaction.

Additionally, clearly stating your hypotheses at the end of the
introduction would help readers understand the objectives of your study
better.

Authors’ response: Thank you for your suggestion. We totally agree that state
our research hypotheses and objectives can improve the quality of manuscript.
We now clearly articulate our primary aim regarding the predictive value of
NHHR for cardiovascular mortality in diabetic patients.

The methodology section outlines your experimental design; however, it
lacks detail in several critical areas. The analysis is well-executed, but
there are a few statistical tests mentioned that need clearer justification.

Authors’ response: We appreciate your precious comment. We totally agree
that statistical analysis should be described in detail. We have expanded our
statistical analysis section to provide comprehensive details of all methods
employed. We hope our revision can get your satisfaction.

The results section is informative; however, | recommend re-organizing
this section to improve flow and readability. Consider using
subheadings to separate different aspects of the findings, which will
help guide the reader.

Authors’ response: Thank you for your kind comment. We agree that
language polishing can significantly improve the manuscript. Our manuscript
has now undergone professional editing, which has enhanced its organization
and readability. The results section has been restructured with clear
subheadings to guide readers logically through our findings now. Thank you
again for your advice.

Additionally, while you have included some visual aids, more figures or

tables summarizing key findings would enhance comprehension.



Ensure that all figures are referenced in the text and include informative
captions.

Authors’ response: We agree that organized figures and tables can display
our results concisely and accurately. We have performed analyses and better
generated relative figures, such as restricted cubic spline curves and
nomogram, to better illustrate our key findings. In addition, we have checked
that all figures are now properly referenced in the text with detailed captions to
facilitate better understanding of our results.

The discussion does a commendable job of interpreting your findings,
but it should more thoroughly address the implications of your results
in a broader context. It would be helpful to connect your findings to the
existing literature discussed earlier. This will demonstrate how your
work contributes to the field.

Authors’ response: Thank you for your kind comment. According to your
advice, we have revised our discussion section to better contextualize our
findings within the existing literature framework. The revised discussion now
more comprehensively connects our results with previous studies, highlighting
how our findings both align with and extend beyond current knowledge in this
field, thereby clearly demonstrating our study's unique contribution to
understanding the relationship between NHHR and cardiovascular mortality in
diabetic patients.

Additionally, please address any potential limitations more explicitly, as
well as suggestions for future research.

Authors’ response: We appreciate your valuable comment. We have
thoroughly revised our limitations section to provide a more comprehensive
discussion of the study's constraints, including database-specific limitations,
the lack of external validation across different populations. We have also
expanded our recommendations for future research directions to address
these limitations, suggesting prospective studies with broader population

coverage and more detailed clinical parameters.



The conclusion summarizes the main findings but lacks a strong,
forward-looking statement. Consider incorporating a sentence that
highlights the potential applications of your research or its implications
for future studies.

Authors’ response: We value your comment. We have strengthened our
conclusion by highlighting the practical clinical applications of our prognostic
model for predicting cardiovascular mortality in diabetic patients according to
your advice.

The reference list appears to be thorough; however, please ensure that
all citations in the text are accurately represented in the reference list.
Authors’ response: Thank you for your kind reminder. We have carefully
reviewed and cross-checked all citations in the manuscript against the
reference list to ensure complete accuracy and consistency. We can confirm
that all in-text citations are properly represented in the reference list, and vice
versa.

Additionally, it might be beneficial to include more diverse sources,
including recent reviews or seminal papers that provide foundational
insights into your study area. The manuscript generally adheres to the
journal’s formatting guidelines; however, | suggest proofreading for
minor grammatical errors and inconsistencies in terminology. Attention
to language clarity will enhance the overall professionalism of your
submission. In summary, while your manuscript addresses an important
area of research, addressing these points will significantly improve its
quality and clarity.

Authors’ response: We appreciate your kind comment. We have enhanced
our manuscript by incorporating a more diverse range of references, including
relative papers in the field. Additionally, the manuscript has undergone
professional editing and proofreading to ensure consistent terminology,
correct grammar, and enhanced clarity throughout. These revisions have

improved both the academic depth and professional presentation of our work



while maintaining adherence to the journal's formatting guidelines.



Re-review comment: In general, the authors' responses to the reviewers
are comprehensive and serious, but there are still some deficiencies in certain
aspects. Especially when it comes to explaining biological mechanisms,
exploring potential confounding factors, and providing specific implementation
plans for improvement measures, the authors need to further strengthen their
efforts. Nevertheless, considering that the authors have responded to almost
all the questions raised by the reviewers and attempted to provide additional
evidence to support their viewpoints, this response is still inclined to be
accepted as a whole. To further improve the quality of the manuscript, the
authors can make further revisions and refinements based on the reviewers'

suggestions.

Reply: Thank you for your comment.



