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SPECIFIC COMMENTS TO AUTHORS

My feeling is that this manuscript seems quite relevant to the concept of precision

medicine that we have been talking about for some years now:

* Promotes the shifting from one-size-fits-all therapy toward stratified and

personalized approaches.

* Promotes integration of multimodal data for patient-specific risk prediction.
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* Connects immune phenotyping with optimized therapeutic strategies.

* Propose leveraging machine learning for automated decision support.

In essence, it lays the foundation for personalized management of HCC by combining
clinical accessibility with advanced computational modeling, although the manuscript
does not specifically develop such computational modeling, I suspect the group’s future
studies could be on this line.

I have four Points for consideration:

- The Tables are nice and well summarize the data, but in the text I feel the lack of a
explanation, or discussion of what it means the findings for parameters in the different
sections. For example, in the section “immune cell subsets”, after describing the studies
for the various cell types, I would suggest the inclusion of a couple sentences on this line:

”

“Altogether, this means...” The same for the sections “Imaging Features” and
“immunohistochemical markers”.

- In Future Prospects, make clearer the concept of precision medicine. It is implied but
not explicitly mentioned and discussed.

- Although I appraise the effort of the authors in listing all multimodal parameters
and discussing them comprehensively, in a research context those are certainly accessed,
but in a real-life clinical context, some of the are difficult an unlikely to be accesses. I
would suggest the inclusion of a paragraph highlighting possible limitations of this
approach, discussing how, for example in low-income regions, some parameters such as
immune cell subsets and some immunochemical markers may not be possible to be
evaluated. Any multimodal model should take this into account.

- Conclusion is poor (too short), expand it a bit, more in line with Figure 3.

- Overall English language is good. No need to review the language itself, but there are

some typing errors, such as the lack of a space after the points in the text. I don’t think

the editorial office will look at this, so maybe the authors can adjust this in their file/text
4
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Manuscript Number: 112896

This manuscript provides a broad and ambitious review on the integration of

multimodal clinical parameters—including clinical features, blood-based biomarkers,
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immune cell subsets, imaging features, and immunohistochemical markers—to assess
immune status and prognosis in hepatocellular carcinoma (HCC). The topic is timely
and clinically relevant, given the rise of immunotherapy and the limitations of
multi-omics approaches in daily practice. The authors attempt to propose a practical and
“easy-to-obtain” framework for prognosis and treatment stratification.

However, despite the comprehensive literature coverage, the manuscript has several
critical shortcomings in terms of conceptual clarity, depth of analysis, evidence synthesis,
and originality. In its current form, it reads more like a catalog of associations rather
than a critical synthesis or a novel contribution.

I have examined and reviewed the manuscript in detail. I found some issues, according
to which the authors need to revise the manuscript in detail.

1. Conceptual and Theoretical Issues

Immune phenotype definitions: The manuscript inaccurately defines “immune-desert”
as areas with immune cell concentration, whereas conventionally it denotes absence of
immune infiltration. This misclassification undermines conceptual accuracy.

Novelty of framework: The manuscript presents itself as proposing a “comprehensive
evaluation framework” but does not provide a new scoring model or validated
algorithm —merely a descriptive compilation.

Redundancy of multimodal parameters: Many biomarkers (e.g., AST, ALT, ALP) are
overlapping indicators of liver injury, raising questions about incremental prognostic
value.

Lack of mechanistic integration: No unifying pathophysiological model is offered to
explain how these multimodal factors jointly shape immune status and prognosis.
Terminological inconsistency: “Immune-inflamed” and “immune-excluded” categories
are described ambiguously, not aligning with immuno-oncology standards.

Overbroad scope: Attempting to cover clinical, laboratory, immunological, imaging, and
9
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histological markers dilutes analytical depth.

2. Methodological and Evidence Synthesis Issues

Lack of meta-analytic approach: While many biomarkers are reviewed, the authors
provide no quantitative synthesis (HRs, ORs, AUCs), missing the chance to compare
predictive power.

Level of evidence not graded: Tables summarize findings but do not distinguish
between retrospective, prospective, or meta-analysis-based studies.

Heterogeneity across studies: Prognostic biomarkers may perform differently in HBV-,
HCV-, and NAFLD-related HCC, but etiology-specific differences are not critically
examined.

Stage-specific performance: Prognostic impact of markers likely varies between early-
and advanced-stage HCC, but the manuscript does not stratify evidence by stage.
Treatment context: Biomarker relevance differs between patients undergoing resection,
transplantation, TACE, or systemic therapy, but this is not consistently addressed.
Confounding by liver function: Many blood biomarkers (AST, ALT, CRP) reflect
background liver disease rather than tumor biology; this confounding is not sufficiently
discussed.

External validation: Radiomics and Al-based prognostic models are mentioned
optimistically, but reproducibility and cross-cohort validation challenges are omitted.
Absence of comparative evaluation: No attempt is made to rank or prioritize parameters
based on predictive robustness or clinical applicability.

Multimodal integration: The authors never demonstrate how to integrate the diverse
parameters (blood + imaging + immune subsets) into a workable model.

3. Clinical and Translational Issues

Clinical applicability: It remains unclear how clinicians should practically use these

multimodal indicators at the bedside.
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Cost-effectiveness: No discussion of whether incorporating multimodal assessments is
feasible in real-world, resource-limited settings.

Dynamic monitoring: While imaging and immune cells can change with treatment, the
manuscript does not address temporal dynamics or longitudinal monitoring.

Predictive vs. prognostic distinction: The authors frequently conflate biomarkers
predicting prognosis with those predicting treatment response.

Actionability of findings: The manuscript does not clarify which markers can guide
clinical decision-making beyond stratification (e.g.,, AFP-L3 suggesting specific
therapies).

Cut-off values inconsistency: Biomarker thresholds vary across studies (e.g., NLR, AFP),
but no effort is made to harmonize or discuss standardization.

Sex- and age-specific differences: While briefly mentioned, the biological basis and
implications for personalized treatment are insufficiently analyzed.

Muscle and fat status: Sarcopenia and adiposity are introduced but not connected to
immune microenvironment or systemic inflammation pathways.

Immunotherapy relevance: Although immunotherapy is highlighted, the manuscript
does not detail which multimodal indicators specifically predict immune checkpoint
inhibitor response.

4. Immunological and Biological Issues

Oversimplification of immune subsets: Each immune cell type (e.g., macrophages, NK
cells, B cells) is listed with effects, but interactions and spatial context are missing.
Contradictory roles of cytokines: Dual roles of IL-17 and other cytokines are
acknowledged but not critically reconciled with disease context.

Tumor heterogeneity: The manuscript does not discuss intratumoral heterogeneity in
immune infiltration and marker expression, which undermines single-biomarker

reliability.
11
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Biomarker standardization: No consideration is given to inter-laboratory variability in
immunohistochemistry or flow cytometry for immune markers.

Emerging biomarkers: Several novel markers (e.g., TIGIT, Siglec-15) are omitted, which
reduces completeness in the immunotherapy context.

Prognostic versus causal: The manuscript describes associations between biomarkers

and prognosis but rarely distinguishes correlation from causality.
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SPECIFIC COMMENTS TO AUTHORS

I read this manuscript and I have many comments to support publication

1-The manuscript titled “Multimodal clinical parameters-based immune status
associated with the prognosis in patients with hepatocellular carcinoma” presents an
interesting and clinically meaningful concept. The authors highlight the heterogeneity of
immune phenotypes in hepatocellular carcinoma (HCC) and propose an integrated

framework using easily accessible clinical parameters to assess immune status and
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prognosis. The topic is timely and relevant, particularly given the current challenges in
applying expensive multi-omics tools in routine clinical practice.

2-The abstract is generally well structured and communicates the main idea effectively.
The emphasis on combining clinical features, blood-based parameters, immune cell
subsets, imaging characteristics, and immunohistochemical markers provides a holistic
and pragmatic approach. This multidimensional perspective could indeed help bridge
the gap between advanced molecular profiling and real-world clinical decision-making.
3-Overall, the manuscript is of high quality, conceptually sound, and written in a concise
and professional manner. However, it would benefit from a slight expansion of certain
sections. In particular, the authors are encouraged to elaborate more on some key
components of the framework—such as how these multimodal parameters will be
combined or interpreted together, and what potential validation strategies could be
applied in future work.

4-he manuscript is well-written, clearly organized, and addresses an important and
clinically relevant topic in hepatocellular carcinoma. The proposed framework is
valuable and practical. However, the authors are encouraged to expand certain
sections — particularly those explaining how the multimodal clinical parameters will be
integrated, analyzed, and validated —to strengthen the overall clarity of the study. In
addition, the English language throughout the manuscript should be carefully revised
and polished to improve readability and ensure linguistic accuracy.

No major revisions are required. With minor elaboration on these points, the manuscript
could be further strengthened and will be suitable for publication.

Recommendation: Minor revision (expand and clarify a few aspects only).



