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Background: Soft tissue sarcoma (STS) has lacked reliable prognostic indicators. This study evaluates blood-based inflammatory and
nutritional indexes to identify good predictors for STS outcomes. These indicators included neutrophil-to-lymphocyte ratio (NLR),
platelet-to-lymphocyte ratio (PLR), lymphocyte-to-monocyte ratio (LMR), systemic inflammation response index (SIRI), lymphocyte-
to-monocyte ratio (PNI), albumin-to-globulin ratio (AGR), and platelet-to-albumin ratio (PAR).

Methods: A total of 93 were included, and blood indexes were measured preoperatively. Univariate and multivariate regression
analyses identified significant predictors, and model performance was assessed using the Akaike Information Criterion (AIC),
Bayesian Information Criterion (BIC), Concordance Index (C-index), and Likelihood Ratio Chi-Square (LR y2).

Results: Univariate analysis indicated that NLR, PLR, LMR, SIRI, AGR, and PAR show potentially significant differences (P<0.01), except
for PNI. Further analysis showed that SIRI and AGR have a high C-index, LR 2, and —2 log-likelihood, lower AIC and BIC, indicating
a better model fit for overall survival (OS) and disease-free survival (DFS). The combination index of the SIRI+AGR+Enneking stage achieved
the best accuracy (C-index: 0.751 for DFS; C-index: 0.755 for OS). Multivariate regression showed higher Enneking staging (HR=2.720,
P=0.038), lower AGR (HR=2.091, P=0.014), and higher SIRI (HR=2.078, P=0.034) as independent prognostic factors for DFS. Meanwhile,
low AGR (HR=3.729, P=0.034), and high SIRI (HR=3.729, P=0.016) remained independent prognostic factors for OS.

Conclusion: Preoperative SIRI is a better predictive index compared to NLR, PLR, and LMR. Preoperative SIRI and AGR are
independent risk factors for both DFS and OS. The combination index of the SIRI+AGR+Enneking stage provides a more robust
prediction of clinical prognosis in STS patients.
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Introduction
Soft tissue sarcoma (STS) is a rare and heterogeneous group of malignant tumors, characterized by over 50 subtypes,
comprising only 1% of all cancers.'* Despite advances in multimodal treatment, the prognosis for STS, particularly high-
grade tumors, remains poor. Studies indicate a recurrence rate as high as 35%,>* with a five-year survival rate ranging
between 50% and 70%.* Previous large-scale cohort studies have identified several prognostic factors related to STS,
including age, tumor size, depth of invasion, sites, pathological grading, and surgical margins.*>

Inflammation-related closely to the regulation of the tumor microenvironment and can influence various life processes
of tumor cells. Reportedly, inflammation is implicated in regulating the tumor microenvironment, influencing cell
proliferation, migration, invasion, and immune suppression, thereby driving tumor progression.® Several inflammation-
related markers, such as the neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), and lymphocyte—
monocyte ratio (LMR), the systemic inflammation response index (SIRI), have been shown to correlate with the
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prognosis of various cancer patients, such as gastrointestinal tumors, lymphoma, lung cancer, breast cancer, pancreatic
cancer or sarcoma.’ '

In addition, some markers related to inflammation, which are also considered related to nutrition or coagulation, have
been used for prognosis prediction, such as the Prognostic Nutritional Index (PNI), Platelet/Albumin Ratio (PAR), and
Albumin-to-Globulin Ratio (AGR). PNI was considered a superior nutritional and immune prognostic index.'® PAR is an
index involving the counts of albumin and platelets. Platelets can influence tumor occurrence and progression through
their involvement in coagulation, promotion of inflammatory responses, and angiogenesis.'®'” For example, a study
indicates platelets can regulate tumor angiogenesis through the VGFR-integrin pathway.'® The AGR, involving the

counts of albumin and globulin, can comprehensively evaluate the nutritional and inflammatory status of the patient,' >

and has been used to predict mortality or survival in prostate cancer and colon cancer.'**

Interestingly, the majority of these indicators claim to have good predictive value; however, there are clear similarities
or significant correlations among them. It remains unclear which ones are more suitable or superior for predicting the
prognosis of soft tissue sarcoma. The study aims to explore the prognostic values of NLR, PLR, LMR, SIRI, PNI, AGR,

and PAR in STS patients, and to further compare these markers to provide a more accurate prognostic assessment.

Materials and Methods
Study Design and Subjects

The flowchart of inclusion and exclusion is presented in Figure 1. The study included pathologically confirmed soft tissue
sarcomas, excluding cases with distant metastasis. The study initially included 118 patients, of whom 93 were ultimately
enrolled between January 1, 2016, and December 30, 2022. Exclusions were due to 4 patients having metastases at
diagnosis, 18 being diagnosed with chondrosarcoma, and 2 being lost to follow-up.

Data Collection

Demographics and clinical characteristics include gender, age, maximum tumor diameter, primary tumor site, histological type,
pathological grade, stage, sites and times of metastasis, Musculoskeletal Tumor Society (AJCC) stage,” American Joint
Committee on Cancer staging (MSTS)/Enneking stage,”* etc. Laboratory blood indicators were collected based on preoperative
test results, including electrolytes, total protein, albumin, globulin, C-reactive protein, white blood cell count, red blood cell
count, hemoglobin, platelet count, neutrophil count, lymphocyte count, and monocyte count. Overall survival (OS) was defined
from the time of pathological diagnosis to the event of tumor-specific death or last follow-up. Disease-free survival (DFS) was

defined from the time of surgery to the event of tumor recurrence or metastasis.

Enrolled
(n=118)

1. Metastasis was present at initial diagnosis (n=4).
> 2. Diagnosed with chondrosarcoma (n=17).
3.Loss of clinical data (n=2).

g Lost to follow-up(n=2)

y

Finally included
(n=93)

Figure | Inclusion and exclusion criteria flowchart.

1942 https: Journal of Inflammation Research 2025:18



Yan et al

Calculation Methods of Blood Indicators
1) NLR=Neutrophil Count/Lymphocyte count (x10°/L) and lymphocytes (x10°/L) from the complete blood count);
2) PLR=Platelet Count/Lymphocyte Count;
3) LMR=Monocyte Count/Lymphocyte Count (LMR is calculated using the absolute values of lymphocytes and
monocytes (x10°/L));
4) SIRI=Neutrophil Count X Monocyte Count/Lymphocyte Count;
5) PNI=10xSerum Albumin (g/dL)+0.005xLymphocyte Count (/mm?>);
6) AGR=Serum Albumin/Globulin (globulin is calculated as total protein minus serum albumin);
7) PAR=Platelet Count/Serum Albumin.

Statistical Analysis
Continuous variables were presented as mean + standard deviation, and categorical variables were presented as
frequencies and percentages. The primary and secondary outcomes were OS and DFS, respectively. Kaplan—-Meier
curves were used to visualize survival outcomes, and differences between variable groups were compared using the Log
Rank test. A Receiver Operating Characteristic (ROC) curve and Youden Index (Sensitivity + Specificity — 1) were
calculated to determine the optimal cutoff values. Univariate Cox regression analysis was performed to identify potential
prognostic factors. The Chi-Square (y2) test was used to analyze the relationships between inflammatory and other
related indexes and clinicopathological parameters. Likelihood ratio tests were used to compare univariate models.
Nested models were compared using the likelihood ratio 2 test. Model prediction capability, complexity, and goodness-
of-fit were assessed using the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), Concordance
Index (C-index), LR y2 (Likelihood Ratio Chi-Square), and —2 Log-Likelihood. Higher LR %2 and C-index values, as
well as lower AIC, BIC, and —2 Log-Likelihood values, are associated with more accurate prognostic prediction. Hazard
Ratios (HR) estimated from Cox analysis will be reported as relative risks with corresponding 95% Confidence Intervals
(CI). Variables with a P value <0.1 in the univariate Cox regression analysis will be analyzed comprehensively using
AIC, BIC, C-index, LR %2, and —2 Log-Likelihood before they are included in the multivariate survival analysis. The
stepwise forward selection method will be used to determine independent prognostic variables related to OS and DFS.
SPSS v22.0 (IBM Corp, Armonk, NY, USA) and R software (Version 3.6.1, Institute for Statistics and Mathematics,
Vienna, Austria) were used to perform statistical calculations. P value <0.05 will be considered statistically significant.
The optimal cutoff values were calculated as follows. According to the OS outcomes, the ROC analysis method was
used to calculate the area under the curve (AUC) and the maximum Youden index. Among them, the cutoff value of NLR
was 1.9, PLR was 143.4, SIRI was 0.9680, AGR was 1.34, PAR was 8.79, and PNI was 43.1. Patients were then divided
into high and low groups based on these cutoff values. More details are as follows: High NLR vs Low NLR (>3.1 vs
<3.1), High PLR vs Low PLR (>143.4 vs <143.4), High SIRI vs Low SIRI (>0.968 vs <0.968), High AGR vs Low AGR
(>1.34 vs <1.34), High PAR vs Low PAR (>8.79 vs <8.79), High PNI vs Low PNI (>43.1 vs <43.1)

Result

Characteristics of the patients are presented in Table 1. A total of 93 patients were included in the study, comprising 57
males and 36 females, with an average age of 44.5 + 20.4 years. The most common primary tumor site was the limbs
(70.9%), followed by the trunk (18.2%), pelvis (9.6%), and other locations (1.0%). According to the MSTS/Enneking
staging system, patients were staged as follows: 8 in stage IA (8.6%), 11 in stage IB (11.8%), 25 in stage IIA (26.8%),
and 49 in stage 1IB (52.6%). Based on the AJCC staging system, the distribution was: 8 in stage IA (8.6%), 10 in stage
IB (10.7%), 23 in stage IIA (24.7%), 5 in stage 1IB (5.3%), and 47 in stage III (50.5%). Thirty-four patients (63.4%)
received combined radiotherapy, 62 patients (66.6%) received combined chemotherapy, 16 patients (19.4%) received
targeted therapy, and 7 patients (7.5%) underwent immunotherapy. By the last follow-up, 48 patients experienced disease
progression (recurrence or metastasis), with 32 patients (34.4%) showing tumor recurrence. Additionally, 38 patients
(39.7%) developed distant metastasis. The sites of distant metastasis included the lungs (31 cases, 83.7%), bones (9
cases, 16.2%), and brain (4 cases, 10.8%). A total of 28 patients died, and 65 patients survived. The mean overall
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Table 1 Demographic and Clinical-Pathological
Characteristics

Characteristics n
Male/Female 57/36
Age (years) 445 + 204
Tumor size, cm

<5 63(67.7)
>5 30(32.2)
Primary tumor site

Limbs 66(70.9)
Trunk 17(18.2)
Pelvis 9(9.6)
head 1(1.0)
MSTS/Enneking staging

1A 8 (8.6)
B I (11.8)
A 23 (24.7)
1B 51 (54.8)
AJCC staging

1A 8 (8.6)
B 10 (10.7)
A 23 (24.7)
1IB 5(5.3)
1] 47 (50.5)
Postoperative recurrence (Yes/No) | 32(34.4)/ 61(65.5)
Distant metastasis 38(39.7)
lung 31(83.7)
bone 9(16.2)
brain 4(10.8)
Radiotherapy (Yes/No) 34(63.4)/ 59(34.6)
Chemotherapy (Yes/No) 62(66.6)/ 31(33.3)
Targeted therapy 16(19.4)
Immunotherapy 7(7.5)
Mean-OS, mos 60.1 £ 42
Median-DFS, mos 250 £ 9.6

Abbreviations: MSTS, Musculoskeletal Tumor Society staging;
AJCC, American Joint Committee on Cancer staging; OS, Overall
Survival; DFS, Disease-Free Survival.

survival (Mean-OS) for STS patients was 60.1 + 4.2 months, while the median disease-free survival (Median-DFS) was
25.0 £ 9.6 months. The pathological subtypes included in the study are shown in Table 2.

The results of the univariate analysis are shown in Table 3. The Enneking stage (stage I vs stage II, HR =2.950, 95%
CI[1.167,7.458], P = 0.022), NLR (HR = 2.348, 95% CI [1.204, 4.579], P = 0.012), SIRI (HR = 2.089, 95% CI [1.122,
3.886], P =0.013), PAR (HR =2.399, 95% CI [1.174, 4.901], P = 0.016), AGR (HR =2.181, 95% CI [1.221, 3.897], P =
0.008) were significantly associated with DFS. The tumor site (P = 0.065) and PLR (P = 0.089) both showed a trend
towards significance (0.05 < P < 0.1). Similarly, the univariate analysis revealed significant associations with OS for the
following factors: Enneking stage (Stage I vs Stage II, HR=4.331, 95% CI [1.022, 18.358], P=0.047), NLR (HR=2.643,
95% CI [1.067, 6.548], P=0.036), SIRI (HR=4.185, 95% CI [1.446, 12.113], P=0.008), PAR (HR=3.433, 95% CI [1.426,
8.265], P=0.006), AGR (HR=2.261, 95% CI [1.043, 4.901], P=0.039) and LMR (HR=3.110, 95% CI [1.260, 7.677],
P=0.014). The tumor site and LMR showed a trend toward significance (0.05 < P < 0.1).

A further evaluation is presented in Table 4, using C-index, LR y2, —2 log-likelihood, AIC, and BIC for comparing
the predictive performance of the prognostic indexes. They are categorized into inflammation-related (NLR, PLR, LMR,
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Table 2 The Classification of Subtypes of Soft Tissue

Sarcoma
Subtype n | Percentage (%)
Fibrosarcoma 12 12.9
Undifferentiated sarcoma 10 10.8
Liposarcoma 9 9.7
Rhabdomyosarcoma 8 8.6
Synovial sarcoma 8 8.6
Ewing sarcoma 8 8.6
Alveolar soft part sarcoma 4 4.3
Angiosarcoma 4 4.3
Malignant small round cell tumor 3 3.2
Leiomyosarcoma 2 22
Epithelioid sarcoma 2 22
MPNST [ I.1
Extraskeletal myxoid chondrosarcoma | | 1.1
Clear cell sarcoma of soft tissue | I.1

Abbreviations: MPNST, Malignant peripheral nerve sheath tumor.

Table 3 Univariate Cox Proportional Analysis Regarding as Disease-Free Survival and
Overall Survival

DFS os
HR | 95% CI P HR | 95% CI P

Age 1.001 | [0.987, 1.015] | 0.877 | 0.998 | [0.98, 1.016] | 0.823
Gender (man/female) 1.03 | [0.574, 1.850] | 0.921 | 0.803 | [0.36, 1.787] | 0.59
Tumor size (S5cm vs >5cm) | 1.743 | [0.967, 3.143] | 0.745 | 1.403 | [0.596, 3.304] | 0.438
Site (limbs vs others) 0.574 | [0.318, 1.035] | 0.065* | 2.021 | [0.928, 4.403] | 0.077*
Enneking staging (I vs Il) 2.950 | [1.167, 7.458] | 0.022 | 4331 | [1.022,18.358] | 0.047
Radiotherapy (No vs Yes) | 0.986 | [0.535, 1.817] | 0.963 | 1.625 | [0.688, 3.835] | 0.268
Chemotherapy (No vs Yes) | 1.155 | [0.633,2.109] | 0.638 | 1.502 | [0.701,3.217] | 0.296
NLR (1.9 vs >1.9) 2348 | [1.204, 4579] | 0.012 | 2.643 | [1.067, 6.548] | 0.036
LMR (3.1 vs >3.1) 1775 | [0.971, 3.247] | 0.062* | 0.439 | [0.186, 1.037] | 0.06*
PLR (<1434 vs >143.4) 1714 | [0.922, 3.185] | 0.089% | 3.110 | [1.260, 7.677] | 0.014
SIRI (<0.968 vs >0.968) 2300 | [1.189, 4.448] | 0.013 | 4.185 | [1446, 12.113] | 0.008
PNI (<43.1 vs >43.1) 1.577 | [0.786, 3.166] | 0.200 | 0.913 | [0.386, 2.162] | 0.836
PAR (< 8.79 vs >8.79) 2399 | [1.174, 4901] | 0.016 | 3433 | [1.426, 8.265] | 0.006
AGR (<1.34 vs >1.34) 2.181 | [1.221,3.897] | 0.008 | 2.261 | [1.043,4.901] | 0.039

Note: Bold indicates statistical significance (P<0.05), and an asterisk (¥) signifies a p-value between 0.05 and 0.1.

and SIRI) and nutrition-related indexes (PAR, AGR, and PNI). All seven indexes are relatively effective predictors for
DFS. Further analysis showed that SIRI and AGR have a high C-index, LR y2, and —2 log-likelihood, lower AIC and
BIC, indicating better model fit and predictive accuracy for DFS and OS.

As shown in Table 4, SIRI has a high C-index (0.610), LR_y2 (6.466), and —2 log-likelihood (388.825), as well as lower
AIC (389.527) and BIC (391.398) indices. These results indicate that SIRI has superior predictive accuracy and goodness-
of-fit, and the model is simpler. Among the other prognostic indexes, AGR showed higher LR %2 and lower AIC and BIC
compared to PAR and PNI, suggesting that AGR has better predictive accuracy and goodness-of-fit with lower model
complexity. In contrast, PNI performed poorly, with no statistically significant difference in survival analysis. Furthermore,
through stepwise matching, we compared the performance of the combined indexes (Figure 2 and Table 4). The results
showed that the combination index of the SIRI+AGR+Enneking stage achieved the best accuracy (C-index = 0.751) and
better model fit (AIC = 375.209; BIC = 380.823; —2 Log-Likelihood = 385.586; LR %2=10.360).
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Table 4 Comparison of the Prognostic Efficacy of the Indexes Regarding as Disease-Free Survival or Overall Survival

DFS os
Indicators C-Index | AIC | BIC -2 log- LR %2 | C-Index | AIC | BIC | -2 log- LR_x2
likelihood likelihood
Inflammatory-related
SIRI 0.610 389.5 | 3914 | 3888 6.466 0.659 219.2 | 2205 | 215 8.206
NLR 0.588 389.3 | 391.2 | 388.6 6.626 0.603 220.8 | 2222 | 2193 4.756
PLR 0.563 3934 | 3953 | 3926 2.968 0.591 222.1 | 2234 | 220.5 3.726
LMR 0.578 392.8 | 3947 | 392.0 3.564 0.609 2199 | 2212 | 2172 6.734
Other-related
PAR 0.565 389.9 | 391.8 | 390.8 6.135 0.579 2199 | 221.3 | 2183 8.546
AGR 0.612 3874 | 389.3 | 388.0 7.903 0.612 2194 | 2207 | 219.9 4516
PNI 0.527 394.7 | 396.6 | 3939 1.670 0.541 226.1 | 2274 | 2244 0.043
Combined indicators
SIRI+ Enneking 0.683 3822 | 386 383.3 10.846 | 0.703 2149 | 217.6 | 210.1 11.824
SIRI+AGR 0.699 380.1 | 383.8 | 381.9 13.493 | 0.725 216.7 | 2193 | 211 12.341
SIRI+AGR+Enneking 0.751 375.2 | 380.8 | 385.6 10.360 | 0.755 211.6 | 215.6 | 205.1 16.270

In the multivariate Cox proportional hazards model (Figure 3 and Table 5), we identified higher Enneking stage
(HR=2.720, 95% CI [1.058, 6.991], P=0.038), lower AGR (HR=2.091, 95% CI [1.163, 3.759], P=0.014), and higher SIRI
(HR=2.078, 95% CI [1.056, 4.087], P=0.034) as independent prognostic factors for DFS. Upon testing, the results of
SIRI and AGR showed that there was no interaction between them (P=0.868).

A similar method was used to further compare the predictive efficacy of these indexes for predicting OS (Table 4).
SIRI has a higher C-index (0.659), LR y2 (8.206), —2 log-likelihood (215.019), and has lower AIC (219.167) and BIC
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Figure 2 (A) Based on the ROC curve of DFS in STS patients, the combined index of SIRI+AGR+Enneking has the highest C-index value (0.751); (B) Based on the ROC
curve of OS in STS patients, the combined index of SIRI+AGR+Enneking has the highest C-index value (0.755).
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Figure 3 Kaplan—Meier curves for OS in STS patients according to (A) SIRI, (B) AGR and DFS in STS patients according to (C) SIRI, (D) AGR.

(220.499) indices. The results show that SIRI has the best prediction accuracy and goodness-of-fit, and the model
complexity is lower. Among other prognostic indicators, AGR, compared with PAR and PNI, has better prediction
accuracy, goodness-of-fit, and lower-complex model (AIC=219.381; BIC=220.713; -2 log-likelihood=219.940;
LR y2=4.516). Furthermore, we progressively compared the results of the combined indicators (Figure 2 and
Table 4). The results showed that the combination index of the SIRI+AGR+Enneking stage has the best accuracy
(C-index=0.755) and better model fit (AIC=211.612; BIC=215.609; —2 log-likelihood=205.082; LR %2 =16.270).

In the multivariate Cox proportional hazards model (Figure 3 and Table 5), we identified lower AGR (HR=2.321,
95% CI [1.064, 5.062], P=0.034), and higher SIRI (HR=3.729, 95% CI [1.278, 10.884], P=0.016) as independent
prognostic factors for DFS. The results of SIRI and AGR showed that there was no interaction between them (P=0.490).

A correlation analysis of clinical features with SIRI and AGR is provided in Table SI.

Discussion

This study is the first to report the prognostic role of SIRI and AGR in STS patients. Our results showed that SIRI, AGR,
and Enneking stage are independent prognostic risk factors for OS and DFS in STS patients. SIRI demonstrated superior
predictive performance compared to other inflammation-related prognostic indicators such as NLR, PLR, and LMR.
Furthermore, the combined index of the SIRI+AGR+ Enneking stage showed the best performance in all predictive
models, while other indicators, including PNI and PAR, were not independent prognostic factors for STS.

Previous studies have preliminarily explored the prognostic value of inflammatory markers STS, including NLR,
PLR, LMR, etc.'®'%%73% However, the reported results vary slightly, likely due to differences in cohort composition and
subtype distribution. For example, in 2014 Szkandera et al developed a nomogram incorporating LMR, rather than NLR
or PLR, based on a cohort of 340 cases.”® In 2018, Hiromi Sasaki et al*® reported that the Glasgow Prognostic Score,
NLR, and PLR are simple predictors of outcomes in STS patients. In 2020, D. Vifial et al*’ reported that NLR was
significantly associated with longer PFS and OS, while PLR and LMR showed no correlation. In 2022, Hashimoto
K et al® studied 22 elderly STS patients and identified C-reactive protein, albumin levels, neutrophil counts, and NLR as

Table 5 Multivariate Cox Proportional Analysis Regarding as Disease-Free Survival or
Overall Survival

DFS os
HR 95% ClI P HR 95% ClI P
Site (limbs vs others) 1.302 | [0.709, 2.389] | 0.395 | 1.504 | [0.679, 3.328] | 0.314
Enneking staging (I vs Il) | 2.720 | [1.058, 6.991] | 0.038 | 3.953 | [0.891, 17.545] | 0.071
SIRI (<0.968 vs >0.968) | 2.078 | [1.056, 4.087] | 0.034 | 3.729 | [1.278, 10.884] | 0.016
AGR (£1.34 vs >1.34) 2.091 | [1.163,3.759] | 0.014 | 2.321 | [1.064, 5.062] | 0.034

Note: Bold indicates statistical significance (P<0.05).
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poor prognostic factors. In 2023, Fausti et al’® demonstrated that LMR specifically predicts the efficacy of Trabectedin as

a second-line treatment in STS. Most recently, in 2016, Qi et al'?

first established a new immune-inflammatory marker
called SIRI based on patients with advanced pancreatic cancer undergoing chemotherapy to predict their prognosis.
Subsequently, SIRI has also been confirmed to be associated with the prognosis of advanced tumors such as gastric
cancer,3] colorectal cancer,32 advanced pancreatic cancer,]3 and renal cancer.>?

However, their calculation formulas indicate a clear correlation between these indices. Moreover, few have
explored their prognostic value in STS. Therefore, we utilized this cohort to compare the strengths and weak-
nesses of these markers. First, our study indeed confirmed the predictive value of these markers. To further
compare the reliability of these inflammatory indexes, this study used AIC, BIC, C-index, and LR %2 to further
evaluate the accuracy and predictive ability of the model established by these indices. We observed that the
predictive ability of SIRI was greater than that of other predictors such as NLR, LMR, and PLR, and it had lower
model complexity and better goodness of fit. Elevated SIRI values were more likely to indicate a poor prognosis,
consistent with previous studies on other solid tumors.** Interestingly, there was a correlation between SIRI,
AJCC stage, tumor size, and distant metastasis, reflecting that inflammatory status may reflect the overall disease
burden and aggressiveness of sarcomas (Table S1). Therefore, our results may indicate that among STS patients
before radical resection, those with a SIRI score <0.986 have worse prognostic outcomes than those with a SIRI

score >0.986. Besides, the optimal cutoff value of this study was 0.968, which was similar to that of Li et al®'

(cutoff value = 0.82, gastric adenocarcinoma) and Chen et al**
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(cutoff value = 1.21, gastric cancer), but different
from the results of Qi et al'~ (cutoff value = 1.8, pancreatic cancer), which may be due to the heterogeneity of the
tumor itself, state and population. Besides, this study including multiple subtypes such as fibrosarcoma, undiffer-
entiated sarcoma, and liposarcoma may further lead to the difference in results. In the future, monitoring the SIRI,
or incorporating it into machine learning models or nomograms, could assist in predicting survival outcomes for
these rare types of tumors.

Hypoalbuminemia and hyperglobulinemia are considered to be associated with systemic inflammation in cancer
patients.'>*3*¢ Many studies have shown that PNI as a nutritional index has a good ability to predict the prognosis of solid
tumors. At present, only one study in 2021 supports that low PNI is an independent survival risk factor for STS,?” but our study
suggests that PNI is not the independent prognostic risk factor for STS, which may be due to differences in population, tumor
subtype, tumor stage, etc.”® Our study indicates that AGR and PAR are associated with prognosis. AGR is an independent
prognostic risk factor in both DFS and OS and shows better predictive ability than PAR. Albumin is typically used to reflect
the nutritional status and systemic inflammatory response in cancer patients, and globulin plays an important role in immunity
and inflammation.*® In 2015, Shibutani et al*® analyzed 66 patients with metastatic colorectal cancer receiving palliative
chemotherapy and found that high AGR before treatment was a marker of good prognosis. Subsequently, in 2019, Bozkaya
et al*! explored a cohort of 251 patients, indicating that high AGR was an independent prognostic factor for OS and PFS in
patients with metastatic gastric cancer. A meta-analysis summarized*? four clinical trials (sample sizes ranging from 214 to
6041) on metastatic prostate cancer cases, revealing that AGR showed significant independent predictive value for progres-
sion-free survival (OR=0.6420) and cancer-specific survival (OR=0.412) (P<0.01). Guo-Yue Lv,'® through a meta-analysis,
investigated the role of AGR in multiple cancer types (15,356 cases), finding that preoperative low AGR was associated with
an increased five-year mortality rate (relative risk RR=2.12, 95% CI: 1.48-3.03) and poorer progression-free survival
(HR=1.64, 95% CI: 1.26-2.14). These studies demonstrate that preoperative low AGR is associated with poor prognosis
across various types of tumors. This study is the first to investigate the prognostic role of AGR in non-metastatic soft-tissue
sarcoma and indicates that AGR can also serve as a prognostic indicator in STS.

In conclusion, we found that the combined use of AGR and SIRI provides better predictive performance with high
accuracy and consistency, effectively improving the accuracy of prognosis prediction. The findings of this study may help
establish an individualized treatment framework for STS, identifying patients with increased risk and poor prognosis.

This study has several limitations. Firstly, being a single-center, retrospective study, there is an inherent bias in data
collection methods. Second, certain important variables that were not considered in the risk factor analysis may

potentially impact the interpretation and inference of the results. Third, the rarity of the disease limits the expansion of
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the sample size. Finally, the complex subtypes classification of STS might limit the generalizability and representa-
tiveness of the study findings.

Conclusion

Preoperative SIRI is a better predictive indicator compared to NLR, PLR, and LMR. Preoperative SIRI and AGR are
independent risk factors for PFS and OS in non-metastatic STS patients. The combination index of the SIRI+AGR
+Enneking stage provides a more robust prediction of clinical prognosis in STS patients. The findings may help establish
an individualized treatment framework for STS, identifying patients with increased risk and poor prognosis.
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