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Abstract 

Objective: Soft tissue sarcomas (STS) are biologically heterogeneous malignancies with 

unpredictable clinical behavior. Although tumor size, histological grade, and surgical margin status 

remain the main determinants of prognosis, additional biomarkers that integrate tumor biology and 

host-related factors are needed. The hemoglobin × albumin × lymphocyte/platelet (HALP) score 

reflects systemic inflammation and nutritional status. This study aimed to evaluate the association 

between preoperative HALP score and oncological as well as surgical outcomes in patients 

undergoing curative resection for STS. Materials and Methods: A retrospective cohort study was 

conducted including 46 consecutive patients who underwent surgery for STS between 2017 and 2025. 

HALP scores were calculated using preoperative laboratory parameters, and patients were stratified 

into low and high HALP groups according to the cohort median (24.9). Overall survival (OS) and 

disease-free survival (DFS) were analyzed using the Kaplan–Meier method and Cox proportional 

hazards models. Surgical margin status and postoperative complications were also compared. 

Results: Patients with low HALP scores had significantly larger tumors, higher rates of non-R0 

resection, and increased major complications (p<0.05). Recurrence and mortality were more frequent 

in the low HALP group. Kaplan–Meier analysis demonstrated significantly shorter OS (log-rank 

p=0.0034) and DFS (log-rank p=0.0318) in patients with low HALP scores. In univariate Cox analysis, 

HALP was significantly associated with survival outcomes; however, in multivariate analysis, 

histological grade and surgical margin status remained independent prognostic factors, while HALP 

lost independent significance. Conclusion: A low preoperative HALP score is associated with 

aggressive tumor characteristics, increased surgical morbidity, and poorer survival in STS patients. 

Although HALP did not retain independent significance in multivariable analysis, its strong 

association with tumor aggressiveness and survival suggests that it may reflect the systemic 

manifestation of high-risk tumor biology. As a simple and cost-effective biomarker derived from 

routine laboratory parameters, HALP may support preoperative risk stratification and help identify 

patients with biologically aggressive disease. 

Keywords: soft tissue sarcoma; HALP score; systemic inflammation; overall survival 

 

Background 

Soft tissue sarcomas (STS) are rare and biologically heterogeneous malignancies originating 

from mesenchymal tissue and include more than 50 histological subtypes [1]. In STS, the cornerstone 

of curative treatment is surgical resection; however, local recurrence and distant metastasis rates 

remain high. Therefore, identifying clinical and biological markers that can predict the prognosis in 

STS is of great importance. 

Many prognostic factors associated with overall survival have been identified. Tumor size, 

histological grade, localization and surgical margin status are among these [2,3]. While these factors 
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are valuable in clinical decision-making, there is still a need for additional biomarkers that can make 

patient-specific risk stratification more precise. 

In recent years, it has been shown that tumor biology is closely related not only to tumor-specific 

characteristics but also to systemic inflammation and nutritional status [4]. Studies have found that 

blood cells such as platelets, monocytes, neutrophils and lymphocytes are associated with and 

important for tumor proliferation, invasion and distant organ metastasis [5]. By comparing different 

inflammatory markers, information has been obtained about the course of cancer. Various 

inflammatory markers such as neutrophil-lymphocyte ratio, platelet-lymphocyte ratio and systemic 

inflammation response index have been used for prognostic purposes in different cancer types [6,7]. 

The HALP score (HALP score = Hemoglobin x lymphocyte x albumin/platelet), an immuno-

nutritional biomarker developed by Chen et al. in 2015 to predict prognosis in gastric cancer, has 

been used in subsequent years to predict a range of clinical outcomes in various benign and malignant 

clinical conditions [8]. In subsequent years, the HALP score was evaluated as a prognostic marker in 

various solid tumors. 

The first study on the HALP score in the context of retroperitoneal soft tissue sarcoma was 

published by Matsui et al. in 2022, but the HALP score did not show any prognostic value for overall 

survival [1]. However, data on the prognostic role of preoperative HALP score in extremity and 

trunk-located STS patients are limited. In this study, we aimed to evaluate the effect of preoperative 

HALP score as a prognostic factor on overall survival in patients who underwent surgery due to STS. 

Methods 

This retrospective single-center observational cohort study included consecutive patients who 

underwent curative resection at our clinic between January 2017 and April 2025 and were diagnosed 

histopathologically with soft tissue sarcoma. 

Inclusion criteria: Patient must be over 18 years of age, have histopathologically confirmed 

primary soft tissue sarcoma, have undergone curative surgical resection, and have all preoperative 

laboratory and radiological data available, as well as complete follow-up data. 

Exclusion criteria include patients who have previously undergone cancer surgery, have 

metastatic disease, have received chemotherapy or radiotherapy for another reason, have chronic 

liver or kidney failure, have a history of hematological or chronic inflammatory diseases, and have 

incomplete laboratory or follow-up data. 

Demographic, clinicopathological, and perioperative data were obtained from the hospital 

information management system and electronic patient files. 

The variables collected were: age and gender, tumor size, grade, resection status, postoperative 

complications (Clavien-Dindo classification), recurrence, mortality, disease-free survival, and overall 

survival. 

Major complications were defined as Clavien–Dindo ≥3. 

The hemoglobin–albumin–lymphocyte–platelet (HALP) score was calculated using the 

following formula. The HALP score was calculated based on preoperative hemoglobin (g/dL), 

albumin (g/dL), lymphocyte count (103/µL), and platelet count (103/µL) values as follows: HALP = 

100 × [Hb × Alb × lymphocyte/PLT]. Laboratory values were standardized to ensure unit consistency. 

Based on the median HALP value of the study cohort (24.9), patients were divided into two groups: 

low HALP (<24.9) and high HALP (≥24.9). 

The primary endpoints of the study were overall survival (OAS) and disease-free survival (DFS), 

while the secondary endpoints were postoperative complications and major complications. OAS is 

defined as the time elapsed from the date of surgery to death from any cause. DFS was defined as the 

time from the date of surgery to recurrence or death, whichever occurred first. 
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Statistical Analysis 

Statistical analyses were performed using IBM SPSS Statistics for Windows, Version 25.0 (IBM 

Corp., Armonk, NY, USA). The distribution of continuous variables was assessed using the Shapiro–

Wilk test. Variables not normally distributed were presented as median (interquartile range, IQR), 

and between-group comparisons were performed using the Mann–Whitney U test. Categorical 

variables were expressed as number and percentage (%) and compared using the chi-square test or 

Fisher’s exact test, as appropriate. Overall survival (OS) and disease-free survival (DFS) were 

analyzed using the Kaplan–Meier method, and groups were compared with the log-rank test. Cox 

proportional hazards regression analysis was used to evaluate prognostic factors. The proportional 

hazards assumption was tested using Schoenfeld residuals, confirming that model assumptions were 

met. Due to the limited number of events, to avoid overfitting, only a limited number of variables 

that were clinically relevant and had p<0.10 in univariate analysis were included in the multivariate 

model. Results were reported as hazard ratios (HRs) with 95% confidence intervals (CIs). Statistical 

significance was set at p<0.05. 

The study was approved by the Institutional Ethics Committee of SBÜ Mersin City Training and 

Research Hospital (Approval No: 39/2025) and conducted in accordance with the Declaration of 

Helsinki. 

Results 

A total of 46 patients were included in the study. The baseline clinicopathological characteristics 

of the study cohort are presented in Table 1. The median age was 58 years (IQR: 45–67), and 58.7% of 

patients were male. The median tumor size was 115 mm (IQR: 85–180). Grade 3 tumors were present 

in 45.6% of patients. The R0 resection rate was 52.2%. The median follow-up was 20 months (IQR: 

14–51). The reverse Kaplan–Meier method was used to estimate median follow-up. During follow-

up, recurrence occurred in 23 patients (50%), and death was observed in 23 patients (50%). The 

median HALP score of the cohort was 24.9 (IQR: 18.6–34.2). Based on the median HALP value, 

patients were divided into two groups (n=23 low HALP, n=23 high HALP). Clinicopathological 

comparisons according to HALP groups are presented in Table 2. Tumor size was significantly larger 

in the low HALP group: low HALP, median 140 mm (IQR: 112–210) vs. high HALP, median 90 mm 

(IQR: 75–130) (p=0.0107). 

Table 1. Baseline characteristics of the study population (n=46). 

Variable Overall (n=46) 

Age, median (IQR) 58 (45–67) 

Male sex, n (%) 27 (58.7) 

Tumor size (mm), median (IQR) 115 (85–180) 

Grade 1, n (%) 8 (17.4) 

Grade 2, n (%) 17 (37.0) 

Grade 3, n (%) 21 (45.6) 

R0 resection, n (%) 24 (52.2) 

Non-R0 resection, n (%) 22 (47.8) 

Major complication (≥3), n (%) 8 (17.4) 

Recurrence, n (%) 23 (50.0) 

Death, n (%) 23 (50.0) 

The proportion of patients without R0 resection was significantly higher in the low HALP group: 

low HALP, 69.6% vs. high HALP, 26.1% (p=0.0119). Major complications (Clavien–Dindo ≥3) were 

observed only in the low HALP group: low HALP, 34.8% vs. high HALP, 0% (p=0.0038). Recurrence 

(65.2% vs. 34.8%, p=0.048) and mortality (69.6% vs. 30.4%, p=0.017) rates were also higher in the low 

HALP group. 
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Table 2. Comparison according to HALP group. 

Variable Low HALP (n=23) High HALP (n=23) p 

Tumor size (mm), median (IQR) 140 (112–210) 90 (75–130) 0.011 

Non-R0 resection, n (%) 16 (69.6) 6 (26.1) 0.012 

Major complication ≥3, n (%) 8 (34.8) 0 (0) 0.004 

Recurrence, n (%) 15 (65.2) 8 (34.8) 0.048 

Death, n (%) 16 (69.6) 7 (30.4) 0.017 

OAS 

In the Kaplan–Meier analysis, overall survival was significantly shorter in the low HALP group 

(log-rank p=0.0034) (Figure 1). Median OS was 32 months in the low HALP group, whereas it was 

not reached in the high HALP group. 

 

Figure 1. Kaplan–Meier curves for overall survival according to HALP group. 

In univariate Cox analysis, a high HALP score was associated with a significantly reduced risk 

of mortality (HR 0.285, 95% CI 0.116–0.700; p=0.006). In addition, higher tumor grade (HR 2.73, 95% 

CI 1.50–4.98; p=0.001) and non-R0 resection (HR 4.04, 95% CI 1.58–10.32; p=0.003) were significantly 

associated with mortality. In multivariate Cox analysis, high grade remained an independent 

prognostic factor (HR 2.23, 95% CI 1.18–4.21; p=0.014), whereas the HALP score lost its independent 

significance when grade and resection status were included in the model (HR 0.82, 95% CI 0.23–2.87; 

p=0.785). Non-R0 resection showed borderline significance (HR 2.76, 95% CI 0.89–8.56; p=0.083). The 

results of the univariate and multivariate Cox analyses are presented in Table 3. 

Table 3. Univariable and Multivariable Cox regression analyses for overall survival (OS) and disease-free 

survival (DFS). 

Variable 
OS Univariable 

HR (95% CI) 
p 

OS Multivariable 

HR (95% CI) 
p 

DFS Univariable 

HR (95% CI) 
p 

DFS Multivariable 

HR (95% CI) 
p 

High vs. 

Low HALP 
0.29 (0.12–0.70) 0.006 0.82 (0.23–2.87) 0.785 0.39 (0.16–0.96) 0.040 0.74 (0.28–1.95) 0.559 

Grade 2.73 (1.50–4.98) 0.001 2.23 (1.18–4.21) 0.014 2.28 (1.27–4.10) 0.006 1.94 (1.05–3.59) 0.033 

Non-R0 

resection 
4.04 (1.58–10.32) 0.003 2.76 (0.89–8.56) 0.083 7.58 (2.54–22.64) <0.001 7.22 (2.19–23.77) 0.002 
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DFS 

Disease-free survival was significantly shorter in the low HALP group (log-rank p=0.0318) 

(Figure 2). Median DFS was 16 months in the low HALP group and 60 months in the high HALP 

group. 

In univariate Cox analysis, a high HALP score was associated with a reduced risk of recurrence 

(HR 0.389, 95% CI 0.158–0.960; p=0.040). Higher tumor grade and non-R0 resection were also 

significantly associated with DFS. In multivariate analysis, the HALP score lost its independent 

prognostic value (HR 0.74, 95% CI 0.28–1.95; p=0.559). In contrast, high grade (HR 1.94, 95% CI 1.05–

3.59; p=0.033) and non-R0 resection (HR 7.22, 95% CI 2.19–23.77; p=0.002) remained independent 

prognostic factors. 

 

Figure 2. Kaplan–Meier curves for disease-free survival according to HALP group. 

Kaplan–Meier analysis demonstrating overall survival (OS) stratified by preoperative HALP 

score. Patients were categorized into low HALP (<24.9) and high HALP (≥24.9) groups based on the 

cohort median. The low HALP group exhibited significantly poorer overall survival compared to the 

high HALP group (log-rank p = 0.0034). Shaded areas represent 95% confidence intervals. The 

number of patients at risk at selected time points is displayed below the plot. 

Kaplan–Meier analysis of disease-free survival (DFS) according to preoperative HALP score. 

Patients were stratified using the median HALP value (24.9). The low HALP group demonstrated 

significantly shorter DFS compared to the high HALP group (log-rank p = 0.0318). Shaded areas 

indicate 95% confidence intervals. The number of patients at risk is shown beneath the graph. 

Discussion 

Soft tissue sarcomas are a type of cancer with a difficult prognosis to predict due to their 

biodiversity and varied clinical course. Current guidelines state that the key determinants of 

prognosis are tumor size, histological grade, and resectability [9]. In this context, investigating 

preoperative biomarkers that may affect prognosis is of clinical importance. 

The limited evidence regarding the prognostic role of HALP in soft tissue sarcomas prompted 

us to investigate its clinical relevance in a surgically treated STS cohort [1]. This study demonstrated 

that preoperative HALP score was significantly associated with both overall survival (OAS) and 

disease-free survival (DFS), but this association lost its independence in multivariate analysis. In 

patients with a low HALP score, larger tumor size, a higher rate of non-R0 resection, increased major 
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complications, and higher recurrence and mortality rates were observed. In Kaplan–Meier analysis, 

both OAS and DFS were found to be significantly shorter. 

The HALP score is a combined index of hemoglobin, albumin, lymphocyte, and platelet values 

that reflects systemic inflammation, nutritional status, and immune response. In recent years, it has 

been shown that a low HALP score is associated with poor survival in various solid tumors [10,11]. 

Anemia, hypoalbuminemia, and lymphopenia are considered indicators of tumor burden, catabolic 

state, and systemic inflammatory response. In particular, anemia has been reported to be associated 

with poor prognosis in STS at the level of systematic reviews [12]. Within this biological framework, 

a low HALP score likely reflects both aggressive tumor biology and reduced physiological reserve. 

Furthermore, closer preoperative assessment of patients with a low HALP score may be 

recommended. Approaches such as nutritional support and correction of anemia in these patients 

will indirectly improve long term outcomes by reducing perioperative risks [13]. 

The prognostic role of systemic inflammation indices in soft tissue sarcomas has been 

investigated in recent years. It has been reported that indices such as SII and PNI may have prognostic 

value in STS [14,15]. However, the independence of these indices is inconsistent, and in most studies, 

tumor size and grade remain the dominant prognostic factors. Our study contributes to the literature 

by demonstrating that HALP is associated with clinicopathological high-risk features in STS. In the 

present study, the HALP score was significantly associated with both overall survival and disease-

free survival in Kaplan–Meier and univariate analyses. Although HALP did not retain independent 

significance after adjustment for tumor grade and surgical margin status, its strong association with 

adverse clinicopathological characteristics suggests that HALP may reflect the systemic 

manifestation of aggressive tumor biology rather than acting as an isolated prognostic determinant. 

These findings indicate that HALP may capture the interaction between tumor aggressiveness and 

host-related biological vulnerability, including systemic inflammation, nutritional status, and 

immune competence. This finding is consistent with the literature showing that the main factors 

determining prognosis in STS are still tumor biology and surgical margin status [16]. 

In sarcomas, the cornerstone of curative treatment is R0 resection. Resectability and local control 

are critical for long term survival. Therefore, in the preoperative period, predicting patient and tumor 

characteristics that may affect surgical margins is clinically valuable. In our study, the finding that a 

low HALP score was associated with a higher rate of non-R0 resection suggests an indirect 

relationship between the HALP score and surgical outcomes. 

The association between a low HALP score and an increased rate of major complications is 

clinically significant. This suggests that a low HALP score may reflect not only oncological outcomes 

but also perioperative physiological reserve. Given that STS surgery typically involves wide 

resection, the effects of nutritional status and anemia on postoperative morbidity are well recognized. 

Therefore, HALP can be a practical tool in the preoperative period for: identifying at-risk patients, 

nutritional optimization, anemia management, and prehabilitation programs [1]. However, these 

suggestions need to be validated through prospective studies. 

The HALP score is an inexpensive, readily available, and easily calculated index derived from 

routine laboratory parameters. Our findings demonstrate that a low HALP score is consistently 

associated with larger tumors, higher rates of non-R0 resection, increased postoperative 

complications, and poorer survival outcomes. These observations support the concept that HALP 

may serve as a practical biomarker reflecting both tumor aggressiveness and the host’s systemic 

inflammatory and nutritional status. Consequently, preoperative HALP assessment may help 

identify patients with biologically aggressive disease and increased surgical risk. 

There is no universally accepted cut-off value for HALP in the literature. Although the reported 

cutoff values vary widely across studies, values in the range of 20–35 have most commonly been used 

[17,18]. In our study, the median value was calculated as 24.9, which is consistent with the range 

defined as low HALP in the literature. This heterogeneity highlights the need to establish 

standardized HALP cutoff values across different populations. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 March 2026 doi:10.20944/preprints202603.0712.v1

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202603.0712.v1
http://creativecommons.org/licenses/by/4.0/


 7 of 8 

 

This study has some limitations. The retrospective and single-center design, limited sample size 

(n=46), and histological subtype heterogeneity restrict the generalizability of the results. Furthermore, 

HALP is a dynamic parameter and can be affected by fasting status, blood sampling time, and 

nutritional variables. Future prospective and multicenter studies will provide a clearer picture of the 

prognostic role of HALP in STS. It is also important to analyze HALP as a continuous variable and 

to test different cutoff values. 

Conclusions 

In patients undergoing surgery for soft tissue sarcoma, a low preoperative HALP score is 

associated with more aggressive tumor characteristics, increased postoperative complications, and 

significantly worse overall and disease-free survival. Although HALP did not remain an independent 

prognostic factor after adjustment for established predictors such as tumor grade and surgical margin 

status, it demonstrated a strong association with adverse oncological and surgical outcomes. These 

findings suggest that HALP may reflect the systemic expression of aggressive tumor biology and host 

vulnerability. As a simple and cost-effective biomarker derived from routine laboratory tests, the 

HALP score may contribute to improved preoperative risk stratification in patients with soft tissue 

sarcoma. 

Author Contributions: HP and CY conceptualized the study. HP and OS collected the data. UÖ and DÖ 

performed statistical analyses. CA contributed to interpretation of results. CY supervised the study and critically 

revised the manuscript. All authors read and approved the final manuscript. 

Funding: The authors received no specific funding for this study. 

Institutional Review Board Statement: The study was approved by the Institutional Ethics Committee of SBÜ 

Mersin City Training and Research Hospital (Approval No: 39/2025) and conducted in accordance with the 

Declaration of Helsinki. Due to the retrospective design, informed consent was waived. 

Data Availability Statement: The datasets supporting the conclusions of this article are included within the 

article and its tables. Additional data are available from the corresponding author upon reasonable request. 

Conflicts of Interest: The authors declare that they have no competing interests. 

References 

1. Matsui, Y., et al., The clinical significance of perioperative inflammatory index as a prognostic factor for 

patients with retroperitoneal soft tissue sarcoma. International Journal of Clinical Oncology, 2022. 27(6): p. 

1093-1100. 

2. Stojadinovic, A., et al., Analysis of the prognostic significance of microscopic margins in 2,084 localized 

primary adult soft tissue sarcomas. Annals of surgery, 2002. 235(3): p. 424-434. 

3. Kattan, M.W., D.H. Leung, and M.F. Brennan, Postoperative nomogram for 12-year sarcoma-specific death. 

Journal of clinical oncology, 2002. 20(3): p. 791-796. 

4. Coussens, L.M. and Z. Werb, Inflammation and cancer. Nature, 2002. 420(6917): p. 860-867. 

5. Lorente, D., et al., Baseline neutrophil–lymphocyte ratio (NLR) is associated with survival and response to 

treatment with second-line chemotherapy for advanced prostate cancer independent of baseline steroid 

use. Annals of Oncology, 2015. 26(4): p. 750-755. 

6. Zhai, B., et al., Predictive value of the hemoglobin, albumin, lymphocyte, and platelet (HALP) score and 

lymphocyte-to-monocyte ratio (LMR) in patients with non-small cell lung cancer after radical lung cancer 

surgery. Annals of Translational Medicine, 2021. 9(12): p. 976. 

7. Yazici, H., S.C. Yegen, and C. Yegen, Is systemic inflammatory response index (SIRI) a reliable tool for 

prognosis of gastric cancer patients without neoadjuvant therapy? Cureus, 2023. 15(3). 

8. Chen, X.-L., et al., Prognostic significance of the combination of preoperative hemoglobin, albumin, 

lymphocyte and platelet in patients with gastric carcinoma: a retrospective cohort study. Oncotarget, 2015. 

6(38): p. 41370. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 March 2026 doi:10.20944/preprints202603.0712.v1

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202603.0712.v1
http://creativecommons.org/licenses/by/4.0/


 8 of 8 

 

9. Gronchi, A., et al., Soft tissue and visceral sarcomas: ESMO–EURACAN–GENTURIS Clinical Practice 

Guidelines for diagnosis, treatment and follow-up☆. Annals of Oncology, 2021. 32(11): p. 1348-1365. 

10. Xu, H., et al., Hemoglobin, albumin, lymphocyte, and platelet (HALP) score and cancer prognosis: a 

systematic review and meta-analysis of 13,110 patients. International immunopharmacology, 2023. 114: p. 

109496. 

11. Farag, C.M., et al., What is hemoglobin, albumin, lymphocyte, platelet (HALP) score? A comprehensive 

literature review of HALP’s prognostic ability in different cancer types. Oncotarget, 2023. 14: p. 153. 

12. Shi, L., et al., Prognostic value of pretreatment anemia in patients with soft tissue sarcoma: A meta-analysis. 

Medicine, 2021. 100(37): p. e27221. 

13. Zhao, Z., et al., Significance of nutritional-inflammatory index as predictors for total neoadjuvant therapy-

induced tumor regression in locally advanced rectal cancer patients. Journal of Inflammation Research, 

2024: p. 3865-3878. 

14. Fausti, V., et al., Systemic inflammatory indices in second-line soft tissue sarcoma patients: focus on 

lymphocyte/monocyte ratio and trabectedin. Cancers, 2023. 15(4): p. 1080. 

15. Matsuyama, Y., et al., Role of the prognostic nutritional index in patients with soft-tissue sarcoma. in vivo, 

2021. 35(4): p. 2349-2355. 

16. Díaz Casas, S.E., et al., Prognostic factors associated with tumor recurrence and overall survival in soft 

tissue sarcomas of the extremities in a Colombian reference cancer center. Current Oncology, 2024. 31(4): 

p. 1725-1738. 

17. Demir, N., et al., HALP score as a prognostic marker for overall survival in advanced pancreatic cancer. 

Frontiers in Oncology, 2025. 15: p. 1542463. 

18. Tomčová, Z., et al., Prognostic value of hemoglobin, albumin, lymphocyte, platelet (HALP) score in patients 

with metastatic renal cell carcinoma treated with nivolumab. Biomedicines, 2025. 13(2): p. 484. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 March 2026 doi:10.20944/preprints202603.0712.v1

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202603.0712.v1
http://creativecommons.org/licenses/by/4.0/

