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Background: Emerging evidence suggests that systemic inflammatory and nutritional biomarkers, along with derived indices, could
serve as predictors for sarcopenia in cancer population. This study aimed to compare these predictors, focusing on the nutritional risk
index (NRI) and evaluate its diagnostic value, for sarcopenic patients without cancer.

Methods: This cross-sectional retrospective study included 1674 participants. Sarcopenia is defined by skeletal muscle mass index
(SMI). Laboratory data reflected the values of systemic inflammatory and nutritional biomarkers, from which the derived indices were
calculated. Multiple logistic regression analysis, ROC curve analysis, and the Youden index were utilized to assess the association
between these markers and sarcopenia and determine the cutoff value for predicting sarcopenia.

Results: Among all participants (1110 men and 564 women, mean age 61.97 + 9.83 years), 398 individuals were diagnosed with
sarcopenia, indicating a prevalence of 23.78% in China’s middle-aged and elderly population without cancer. Logistic regression
analysis revealed significant associations between all biomarkers and derived indices with sarcopenia. Following adjustment for
potential confounders, lower NRI values were significantly associated with a higher incidence of sarcopenia. For sarcopenia diagnosis,
the area under the curve (AUC) for NRI was 0.769 ([95% CI, 0.742, 0.796], P < 0.001), with a cutoff value of 106.016, sensitivity of
75.6% and specificity of 66.1%. NRI demonstrated greater predictive advantage for sarcopenia incidence in men compared to women.
Conclusion: A lower NRI value was associated with a higher prevalence of sarcopenia. NRI shows promise for early, rapid, and
effective sarcopenia screening, particularly in China’s middle-aged and elderly male population without cancer.
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Introduction

Sarcopenia is a chronic, progressive, and systemic disease affecting skeletal muscle, primarily characterized by the loss of
skeletal muscle mass (SMM), strength, and function. This condition significantly increases the risk of adverse outcomes
associated with falls, functional decline, frailty, and mortality." Individuals with sarcopenia experience a notably lower health-
related quality of life (HRQoL) compared to those without the condition.> The prevalence of sarcopenia has escalated in
tandem with the aging population, with pooled estimates ranging from 9.9% to 40.4%.” A previous study of ours confirmed
a sarcopenia prevalence of 15.34% among patients undergoing health check-ups.* The molecular mechanisms underlying

sarcopenia are multifactorial and include causes such as inflammation, mitochondrial dysfunction, and imbalances in protein
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metabolism.>® While the exact molecular pathways remain unclear, inflammation and inflammatory cytokines (CRP, IL-6,
TNF-a) are believed to play a crucial role in the progression of sarcopenia.” *

Inflammation, a major clinical characteristic, is shared by sarcopenia and cachexia in cancer, alongside the loss of
muscle mass, strength, and function.'® Cancer patients are particularly susceptible to developing sarcopenia due to
inflammation, leading to a higher incidence of postoperative complications and poorer overall survival. Inflammatory
and nutritional biomarkers have shown predictive value in this population. For instance, a higher platelet-to lymphocyte-
ratio (PLR) is associated with a 2.36 times greater risk of sarcopenia in the elderly.'" PLR and neutrophil-to-lymphocyte
ratio (NLR) have also been positively correlated with sarcopenia in urologic carcinoma patients.'>'* Additionally, the
lymphocyte-to-monocyte ratio (LMR) has been linked to a poor prognosis in non-metastatic breast cancer patients.'*
Studies have shown that the systemic immune inflammation index (SII) is positively correlated with sarcopenia and
sarcopenic obesity, serving as an independent prognostic indicator for poor prognosis in gastric cancer patients.'>'
Similarly, higher systemic inflammatory response index (SIRI) values are closely associated not only with sarcopenia in
older adults but also associated with psoas muscle index (PMI) in patients with hepatocellular carcinoma (HCC).'”'® Other
indices such as the pan-immune-inflammation value (PIV), advanced lung cancer inflammation index (ALI), prognostic
nutritional index (PNI), and nutritional risk index (NRI) or geriatric nutritional risk index (GNRI) have shown correlations
with sarcopenia and have been used to predict the overall survival or prognosis of patients with carcinoma.'®

Inflammatory and nutritional states can be influenced by sarcopenia, and alterations in the microenvironment can
further exacerbate sarcopenia. Numerous studies have demonstrated an association between sarcopenia and systemic
inflammatory and nutritional biomarkers. Currently, sarcopenia is typically diagnosed using dual-energy X-ray absorp-
tiometry (DXA) or bioelectrical impedance analysis (BIA) to measure skeletal muscle mass index (SMI). However,
blood biomarkers for predicting low SMI or sarcopenia are not yet utilized in clinical practice. Among the common risk
factors associated with sarcopenia, nutritional status has been repeatedly validated in the development of sarcopenia.**
The NRI has been identified as a surrogate indicator of nutritional status in older adults.”® The correlation between the
index for judging body nutrition and SMM and sarcopenia is continuously being explored, although studies on this topic
are relatively scarce. Therefore, it is particularly important to clarify the ability of the NRI to effectively and rapidly
screen for sarcopenia in the middle-aged and elderly population in China without cancer.

Materials and Methods
Study Population

In this retrospective analysis, clinical data were collected from electronic medical records at the Department of General
Practice, Wuhan Union Hospital (n = 2385) covering November 2021 through September 2023. Exclusion criteria
included insufficient information on clinical and laboratory tests, acute infection, acute coronary syndrome and stroke,
active rheumatic immune disease, hormone therapy, and hemodialysis for renal failure. Baseline data comprised 1739
inpatients aged 50 or older." All participants underwent sarcopenia assessment and biochemical tests. Those diagnosed
with cancer (n = 65) were excluded resulting in the inclusion of all remaining participants (n = 1674) in the study.

Definition of Sarcopenia

Due to the cross-sectional study design, data are available only for SMM and other body composition parameters,
including height, body weight, BMI, and SMI (SMM (kg)/Height (m?)). Body composition analysis instruments (Inbody
270, South Korea). According to the Asian Working Group for Sarcopenia’s recommended threshold values, SMI less
than 7.0 kg/m? in men and less than 5.7 kg/m? in women are classified as sarcopenia.’®

Biochemical Tests

Basic demographic data, including age, gender, smoking, alcohol consumption, and history of chronic diseases, were
provided by all participants. Blood samples were collected from each participant for the first time following an overnight
fast during hospitalization. Biochemical tests included albumin levels and a full blood count, comprising white blood cell
(WBC), neutrophil, platelet, lymphocyte, monocyte and hemoglobin counts.
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Derived Inflammatory and Nutritional Biomarkers

The derived inflammatory and nutritional biomarkers were calculated, respectively, as follows: PLR = platelet count/
lymphocyte count, NLR = neutrophil count/lymphocyte count, LMR = lymphocyte count/monocyte count, SII = neutrophil
count x platelet count/lymphocyte count,” SIRI = neutrophil count x monocyte count/lymphocyte count,”® PIV = platelet
count x neutrophil count x monocyte count/lymphocyte count,”> ALI = BMI x albumin (g/dl)/NLR,** PNI = 10 x albumin
(g/dl) + 0.005 x lymphocyte (/uL),*' NRI = 1.519 x albumin (g/l) + 0.417 x (body weight/ideal weight x 100).>* For the
convenience of calculating NRI in the middle-aged and elderly population, ideal weight was adjusted as height (cm) - 105.

Statistical Analysis

In this study, all analyses were conducted using IBM SPSS Statistics software (version 25.0). The baseline data of the study
population were divided into two groups (sarcopenic and non-sarcopenic group) based on sarcopenia status. Since the ratio of
missing data to the total data for continuous variables was less than 5%, calculations were performed using the expectation-
maximization method. To compare baseline data between the two groups, #-tests were used for continuous variables (mean +
SD), and chi-square tests were used for categorical variables (number or percentage (%). Logistic regression analysis was
employed to estimate the odds ratio (OR) and 95% confidence interval (CI) of sarcopenia incidence based on baseline
characteristics, albumin, full blood count, and derived inflammatory and nutritional biomarkers. Model 1 was adjusted for age
and sex, while Model 2 included additional adjustments for chronic diseases (hypertension, COPD, hyperuricemia, fatty liver).
The cutoff value was obtained by ROC curve and calculating the Youden index (sensitivity + specificity — 1). Considering that
the threshold values of SMI from the Asian Working Group for Sarcopenia (AWGS2019) were differed by gender, the separate
ROC curves were generated for the middle-aged and elderly male and female populations without cancer, respectively. All
statistical tests were two-sided, and P values less than 0.05 were considered statistically significant.

Results

Characteristics of the Study Population

As shown in Figure 1 and Table 1, our study included 1674 participants (1110 men and 564 women), and the prevalence of
sarcopenia was 23.78% (398 participants) in the middle-aged and elderly population without cancer. A comparison of baseline
data and biochemical test results between the sarcopenic and non-sarcopenic groups revealed several significant differences.
The sarcopenic group, in contrast to the non-sarcopenic group, was characterized by older age (66.29 vs 60.62 years) and was
with significant differences in smoking, alcohol consumption, and various chronic diseases. Additionally, the sarcopenic
group exhibited significantly lower body weight, BMI, and the values of albumin, hemoglobin, lymphocytes, LMR, ALI, PNI,
and NRI (all P <0.01), along with significantly higher age, PLR, NLR, SII, SIRI, and PIV (all P <0.01). However, there were
no significant differences in WBC, neutrophil, platelet, or monocyte counts between the two groups.

Associations Between Derived Inflammatory and Nutritional Biomarkers and

Sarcopenia Based on Logistic Regression Analysis

To investigate the association between derived inflammatory and nutritional biomarkers and sarcopenia, logistic regres-
sion models unadjusted, adjusted Model 1 (age and sex) and adjusted Model 2 (model 1 + chronic diseases: hypertension,
COPD, hyperuricemia, and fatty liver) were utilized. In the unadjusted logistic regression model (Table 2), it was
observed that the middle-aged and elderly population with higher values of PLR, NLR, SII, SIRI and PIV had a higher
incidence of sarcopenia (P < 0.01). Conversely, individuals with lower values of LMR, ALI, PNI and NRI also had
a higher incidence of sarcopenia (P < 0.01). Furthermore, these participants also exhibited lower values of lymphocytes
compared to the non-sarcopenic group (P < 0.001). After adjusting for confounders in Model 1 and Model 2, higher
values of PLR (P < 0.01), NLR (P < 0.01), SII (P <0.01), SIRI (P < 0.01), PIV (P < 0.01), as well as lower values of
LMR (P < 0.01), ALI (P < 0.001), and NRI (P < 0.001), remained correlated with the odds ratios (ORs) for the
prevalence of sarcopenia. Notably, only in Model 2, the result of PNI was not statistically significant between the
sarcopenia and non-sarcopenia groups. Across all models, the results indicated that the middle-aged and elderly
population with lower values of hemoglobin had a higher prevalence of sarcopenia.
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form November 2021 to September 2023 (n=2,385)

{Patients Admitted in Department of General Practice, Wuhan Union Hospital

Exclusion (n=646)
age < 50; insufficient information on clinical and

Y

laboratory tests; being in acute infection; acute coronary
syndrome and stroke; active rheumatic immune disease;
on hormone therapy; in hemodialysis for renal failure.

Baseline data(n=1,739)

Y

Participants with cancer (n=65)

Finally analysis participants (n=1,674)

Y

Sarcopenic group (398) and non-sarcopenic group (1,276)
OR men (n=1,110) and women (n=564)

Figure | The flowchart drawn by Figdraw.

ROC Curves for Derived Inflammatory and Nutritional Biomarkers and Sarcopenia
To evaluate their suitability as predictors for sarcopenia diagnosis, the values of derived inflammatory and nutritional

biomarkers were plotted into the ROC curves. And in Tables 3 and 4, the Youden index was utilized to determine the

Table | Characteristics of the Study Population for Different Groups (n = 1674)

Non Sarcopenic Sarcopenic P
(n=1276) (n=398)
Sex (male,%) 930 (72.88%) 180 (45.23%) 0.000%+*
Age (M SD) 60.62+8.83 66.29+11.49 0.000%+*
Smoking (Yes,%) 406 (31.82%) 85 (21.36%) 0.000%#*
Alcohol consumption (Yes,%) 286 (22.41%) 54 (13.57%) 0.000%**
Chronic diseases
Hypertension (Yes,%) 719 (56.35%) 183 (45.98%) 0.000%**
Diabetes (Yes,%) 419 (32.84%) 121 (30.40%) 0.364
CHD (Yes,%) 273 (21.39%) 90 (22.61%) 0.607
COPD (Yes,%) 18 (1.41%) 18 (4.52%) 0.000%#*
Hyperlipidemia (Yes,%) 525 (41.14%) 125 31.41%) 0.001**
Hyperuricemia (Yes,%) 243 (19.04%) 45 (11.31%) 0.000***
Arteriosclerosis (Yes,%) 778 (60.97%) 217 (54.52.%) 0.022*
CKD (Yes,%) 83 (6.50%) 30 (7.54%) 0.473
Fatty liver (Yes,%) 571 (44.75%) 61 (15.33%) 0.000%+*
Osteoporosis (Yes,%) 132 (10.34%) 86 (21.61%) 0.000%+*
(Continued)
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Table | (Continued).
Non Sarcopenic Sarcopenic P
(n=1276) (n=398)
Body weight (kg) 71.15£11.26 54.00+8.03 0.000%**
BMI 25.16+3.05 20.79+2.51 0.000%**
Albumin (g/L) 40.87+3.82 39.50+4.63 0.000%**
Hemoglobin (g/L) 135.94+15.83 124.28+18.13 0.000%**
WBC (10°/L) 5.60+1.58 5.50+1.78 0317
Platelet (10%/L) 199.79+55.81 204.31+64.03 0.207
Neutrophil (10°/L) 3.25+1.29 3.32£1.56 0414
Lymphocyte (10°/L) 1.73+0.52 1.60+0.58 0.000%**
Monocyte (10%/L) 0.4310.16 0.4410.20 0.243
PLR 124.94155.32 142.73£73.96 0.000%**
NLR 2.06+1.23 2.45+2.55 0.003**
LMR 4.65+3.75 4.10£2.09 0.006**
Sli 414.71+£312.80 498.73+501.32 0.002%**
SIRI 0.92+0.89 I.111.10 0.002%*
ALl 61.92+33.26 46.95+26.45 0.000%**
PIV 190.38+228.65 231.43+285.35 0.009**
PNI 40.88+3.82 39.51+4.63 0.000%**
NRI 109.34+8.34 100.45+9.58 0.000%**
Notes: * p<0.05, ** p<0.01, ¥ p<0.001.
Abbreviations: BMI, body mass index; CHD, coronary heart disease; COPD, chronic obstructive
pulmonary disease; CKD, chronic kidney disease; WBC, white blood cells; PLR, platelet to lymphocyte
ratio; NLR, neutrophil to lymphocyte ratio; LMR, lymphocyte to monocyte ratio; Sll, systemic immune
inflammatory index; SIRI, systemic inflammatory response index; ALI, advanced lung cancer inflammation
index; PIV, pan-immune-inflammation value; PNI, prognostic nutritional index; NRI, nutritional risk index.
Table 2 Associations Between Derived Inflammatory and Nutritional Biomarkers and Sarcopenia
According to Unadjusted and Adjusted Logistic Regression Models (n = 1674)
Unadjusted Model Adjusted Model | Adjusted Model 2
OR [95% CI] P OR [95% CI] P OR [95% CI] P
Hemoglobin | 0.960 [0.953,0.967] | 0.000%** | 0.962 [0.955,0.969] | 0.000*** | 0.981 [0.972,0.989] | 0.000%***
WBC 0.962 [0.897,1.033] 0.288 0.985 [0.918,1.057] 0.675 1.061 [0.984,1.144] 0.123
Platelet 1.001 [0.999,1.003] 0.175 1.001 [0.999,1.003] 0.160 1.002 [1.000,1.004] | 0.033*
Neutrophil 1.038 [0.957,1.125] 0.368 1.059 [0.977,1.148] 0.165 1.099 [1.006,1.200] | 0.036*
Lymphocyte | 0.627 [0.503,0.781] | 0.000%** | 0.644 [0.516,0.804] | 0.000*** | 0.902 [0.706,1.151] 0.406
Monocyte 1.521 [0.805,2.876] 0.196 1.918 [1.006,3.656] | 0.048* | 3.400 [1.604,7.205] | 0.001**
PLR 1.004 [1.003,1.006] | 0.000%% | 1.004 [1.003,1.006] | 0.000*** | 1.003 [1.001,1.005] | 0.005**
(Continued)
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Table 2 (Continued).

Unadjusted Model Adjusted Model | Adjusted Model 2
OR [95% CI] P OR [95% CI] P OR [95% CI] P

NLR 1.163 [1.075,1.259] | 0.000*** | 1.172 [1.083,1.269] | 0.000*** | 1.117[1.030,1.212] | 0.008**
LMR 0.902 [0.847,0.960] | 0.001** | 0.888 [0.833,0.947] | 0.001** | 0.893 [0.832,0.958] | 0.002**
N 1.000 [1.000,1.001] | 0.000*%* | 1.000 [1.000,1.001] | 0.000*** | 1.000 [1.000,1.001] | 0.003**
SIRI 1.200 [1.076,1.338] | 0.001*% | 1.230 [1.100,1.375] | 0.000*** | 1.241 [1.098,1.403] | 0.001**
ALl 0.978 [0.973,0.983] | 0.000%** | 0.979 [0.974,0.984] | 0.000*** | 0.982 [0.977,0.988] | 0.000***
PIV 1.001 [1.000,1.001] | 0.007** | 1.001 [1.000,1.001] | 0.003** | [.001 [1.000,1.001] | 0.004**
PNI 0.917 [0.890,0.944] | 0.000%* | 0.917 [0.890,0.945] | 0.000*** | 0.970 [0.940,1.001] 0.057

NRI 0.888 [0.874,0.902] | 0.000%** | 0.898 [0.883,0.912] | 0.000%** | 0.910 [0.895,0.926] | 0.000***

Note: Model | was adjusted for age and sex. Model 2 included Model |+chronic diseases (hypertension, COPD, hyperuricemia, fatty
liver). * p<0.05, ** p<0.01, *** p<0.001.

Abbreviations: WBC, white blood cells; PLR, platelet to lymphocyte ratio; NLR, neutrophil to lymphocyte ratio; LMR, lymphocyte to
monocyte ratio; Sll, systemic immune infllammatory index; SIRI, systemic inflammatory response index; ALI, advanced lung cancer
inflammation index; PIV, pan-immune-inflammation value; PN, prognostic nutritional index; NRI, nutritional risk index.

Table 3 The AUC of ROC Curves for Derived
Inflammatory and Nutritional Biomarkers

Index | AUC 95% ClI P

Higher values PLR 0.580 | 0.546, 0.613 | 0.000%**

NLR | 0.546 | 0.512, 0.580 | 0.006**

Sl 0.544 | 0.510, 0.578 | 0.008**

SIRI 0.543 | 0.509, 0.577 0.01*

PIV 0.539 | 0.505, 0.573 | 0.019*

Lower values | LMR | 0.567 | 0.534, 0.600 | 0.000%**

ALl 0.665 | 0.633, 0.696 | 0.000%+*

PNI 0.604 | 0.570, 0.638 | 0.000%**

NRI 0.769 | 0.742, 0.796 | 0.000%+*

Notes: *P<0.05, *%P<0.01, ***P<0.001.

Abbreviations: PLR, platelet to lymphocyte ratio; NLR, neutrophil to
lymphocyte ratio; LMR, lymphocyte to monocyte ratio; Sll, systemic immune
inflammatory index; SIRI, systemic inflammatory response index; ALl,
advanced lung cancer inflammation index; PIV, pan-immune-inflammation
value; PN, prognostic nutritional index; NRI, nutritional risk index.

Table 4 Diagnostic Values of NRI to Predict the Incidence of Sarcopenia in Men and Women

AUC 95% ClI P Youden Index | Sensitivity | Specificity | Corresponding Value
NRI 0.769 | 0.742, 0.796 | 0.000%+* —0.583 0.756 0.661 106.016
NRI for men 0.795 | 0.757, 0.833 | 0.000%+* —0.541 0.617 0.842 102.3415
NRI for women | 0.716 | 0.672, 0.759 | 0.000%** —0.644 0.766 0.590 106.24

Notes: *p<0.05, *p<0.01, **p<0.001.
Abbreviation: NRI, nutritional risk index.
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diagnostic thresholds. Figures 2 and 3, illustrate the ROC curves predicting sarcopenia incidence based on higher or
lower values of these biomarkers in all participants. Among all the biomarkers, only the NRI had an area under the curve
(AUC) exceeding 0.7 (0.769, [95% CI, 0.742, 0.796], P < 0.001). The optimal NRI cutoff value, corresponding to the
maximum Youden index (—0.583), with sensitivity of 75.6% and specificity of 66.1%, was determined to be 106.016.
Given that the SMI threshold values from AWGS2019 differ by gender, ROC curves were plotted for the middle-aged
and elderly populations of males and females without cancer, respectively. Figures 4 and 5, indicate that the diagnostic

Reference AUC P value 95%CI

— PLR  0.580 0.000 0.546,0.613
— NLR 0.546 0.006 0.512,0.580
0.8 f — Sl 0.544 0.008 0.510,0.578
— SIRI  0.543 0.010 0.509,0.577

PIV  0.604 0.000 0.570,0.638
— Diagonal reference line of ROC curve

Sensitivity

0.4 0.6 0.8 1.0

1 - specificity

Figure 2 ROC curves of derived inflammatory and nutritional biomarkers with higher values to predict the incidence of sarcopenia.

Reference AUC P value 95%CI

— LMR 0.546 0.000 0.534,0.600
— ALI  0.665 0.000 0.633,0.696
— PNI  0.604 0.000 0.570,0.638
— NRI  0.769 0.000 0.742,0.796
— Diagonal reference line of ROC curve

Sensitivity

0.0 0.2 0.4 0.6 0.8 1.0

1 - specificity

Figure 3 ROC curves of derived inflammatory and nutritional biomarkers with lower values to predict the incidence of sarcopenia.
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0.0 0.2 0.4 0.6 0.8 1.0
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Figure 4 ROC curves of NRI to predict the incidence of sarcopenia in men.
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- Jj —— NRI  0.716 0.000 0.672,0.759
—— Diagonal reference line of ROC curve

0.0 0.2 0.4 0.6 0.8 1.0

1 - specificity

Figure 5 ROC curves of NRI to predict the incidence of sarcopenia in women.

efficacy of NRI for sarcopenia appears to be more significant in the middle-aged and elderly males than females, with
AUCs of 0.795 ([95% CI, 0.757, 0.833], P < 0.001) and 0.716 ([95% CI, 0.672, 0.759], P < 0.001), respectively.
Meanwhile the cutoff value for NRI in men was 102.3415 corresponding to the maximum Youden index (—0.541, with
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sensitivity 61.7% and specificity 84.2%) and in women was 106.24 corresponding to the maximum Youden index
(—0.644, with sensitivity 76.6% and specificity 59.0%).

Discussions

In our study, the associations between the values of derived inflammatory and nutritional biomarkers and sarcopenia in
the hospitalized middle-aged and elderly, population without cancer in central China were investigated. We found
significant differences in hemoglobin and lymphocyte counts between the sarcopenic and non-sarcopenic groups,
while there were no significant differences in full blood count (WBC, neutrophil, platelet, and monocyte counts).
Higher values of PLR, NLR, SII, SIRI, and PIV, along with lower values of LMR, ALI, and NRI suggest low-grade
systemic inflammation and a high malnutrition risk in sarcopenia. However, the PNI was not statistically significant in
either the sarcopenic group or non-sarcopenic group in Model 2 of logistic regression analysis. Previous studies have
shown that hemoglobin levels are independently related to sarcopenia, with a higher prevalence of low hemoglobin in
sarcopenia patients.’> >* Reduced muscle mass in sarcopenia patients may be attributed to decreased lymphocyte activity
on muscle satellite cells.*® Studies have also indicated that higher values of PLR, NLR, SII, and SIRI, and lower LMR
values are closely associated with higher prevalence of sarcopenia in populations aged 50 or older in China, as well as an
increased SII value in a large population aged 20 years and over is associated with a higher risk of low muscle mass in
the United States.'”**’

Our findings align with these previous studies; however, different diagnostic criteria for sarcopenia, may lead to
different conclusions. For example, PLR, NLR, and LMR values were not associated with the risk of sarcopenia presence
in Chinese community-dwelling older people.*® To identify a biomarker that can effectively and efficiently screen for
sarcopenia in the middle-aged and elderly population, we introduced inflammatory and nutritional biomarkers (PIV, ALI,
PNI, and NRI/GNRI) that are widely used to evaluate therapeutic outcomes and predict prognosis in cancer patients with
sarcopenia.”**>**3%4% NRI, which combines albumin and weight loss, has been commonly utilized as an index of
malnutrition in hospitalized adults. Compared to previous studies, our study provides a more comprehensive and
scientifically rigorous analysis due to the relatively larger sample size and inclusion of indexes. Our main finding
suggests that lower values of NRI could be an effective strategy in the screening and management of sarcopenia.

Numerous studies have demonstrated the importance of systemic inflammation in the pathogenesis of sarcopenia,
osteoporosis, and obesity, collectively termed osteosarcopenic obesity (OSO) components.'”*' Systemic inflammatory
cytokines contribute to an imbalance between muscle protein synthesis and catabolism breakdown, impacting multiple
molecular pathways."”** Recent interventions targeting sarcopenia have been shown to reduce levels of CRP, IL-6 and
TNF-0.” In addition, the GNRI has been found to correlate significantly with SMI and overall survival in the middle-aged and
elderly cancer patients with sarcopenia.?****** Similarly, the NRI has been identified as an independent predictor of sarcopenia
presence and survival in cancer and surgery patients, suggesting it could serve as an alternative means of malnutrition
assessment for populations with sarcopenia.”*** Our study confirmed NRI as a clinical indicator for independently predicting
sarcopenia incidence, with a good predictive value, especially in middle-aged and elderly males. Compared to other derived
inflammatory and nutritional biomarkers, NRI appears to be more promising for further study.

China, with the world’s largest elderly population, is transitioning into an aging society.*’ The gradual loss of SMM
starting around the age of 50 underscores the significance of sarcopenia as a health concern that cannot be overlooked.'
Our study, focusing on sarcopenic populations, offers insights into promoting “healthy aging”, crucial for China in
addressing the challenges of aging. The study enhances understanding of the relationship between inflammatory and
nutritional biomarkers and sarcopenia, highlighting anti-inflammatory therapy and nutritional supplementation as poten-
tial preventive measures for middle-aged and elderly individuals with low muscle mass or sarcopenia. However, several
limitations should be considered when interpreting our results: 1) Lack of baseline data on grip strength, CRP, IL-6, TNF-
a; 2) The cross-sectional study design precludes establishing causality between these markers and sarcopenia; and 3)
Further investigation is warranted on the role of inflammatory and nutritional biomarkers in OSO evaluation.
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Conclusions

In conclusion, elevated levels of PLR, NLR, SII, SIRI, and PIV, as well as reduced levels of LMR, ALIL, and NRI are closely
associated with sarcopenia incidence in China’s middle-aged and elderly population. NRI, compared to BIA or DXA,
demonstrates early, rapid, and effective sarcopenia screening capabilities, as evidenced in the middle-aged and elderly
population without cancer in China. Its discriminative ability is more pronounced in men than in women. These results
support the use of NRI monitoring in clinical practice to screen and identify individuals at high risk of sarcopenia, requiring
management and follow-up. Furthermore, health education and appropriate interventions promoting patient self-management
to maintain normal weight and nutritional status (albumin) can help reduce the risk of sarcopenia. Future high-quality,
prospective, cohort studies focusing on inflammatory and nutritional biomarkers, particularly NRI, may provide deeper
insights into sarcopenia and offer new avenues for therapeutic intervention to improve sarcopenia outcomes.
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