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Abstract

Background Sarcopenia, characterized by progressive muscle mass and strength decline, poses a significant health challenge
among older adults, especially those with chronic diseases. Our study aims to evaluate the combined diagnostic potential of
irisin, 25(OH)D3, and albumin for sarcopenia in older patients with chronic conditions.

Methods A cohort of 393 older patients with chronic diseases, including 117 diagnosed with sarcopenia were included. Fast-
ing blood samples were collected, and serum biomarkers (25(OH)D3, albumin, and irisin) were measured using automated
biochemical analyzers and enzyme-linked immunosorbent assay to evaluate nutritional and muscle-related parameters.
Results The prevalence of sarcopenia was higher among patients aged 80 or older compared to younger age groups in our
study population. Strong associations were observed between sarcopenia and osteoporosis, tumors, and risk of malnutrition.
Serum irisin, 25(OH)D3, and albumin levels were significantly lower in sarcopenic patients. Individual biomarkers displayed
diagnostic potential, and a combined biomarker test showed superior accuracy. Multivariate logistic regression identified
age, osteoporosis, malnutrition, and fatigue as independent risk factors, while higher serum biomarker levels correlated with
reduced sarcopenia risk. Positive correlations were observed between serum biomarkers and sarcopenia severity indicators.
Conclusions This study highlights the potential of irisin, 25(OH)D3, and albumin as diagnostic and prognostic tools for
sarcopenia in older patients with chronic diseases, contributing to early detection and intervention strategies to enhance their
quality of life.

Keywords Sarcopenia - Older adults - Irisin - 25(OH)D3 - Albumin

Introduction

Sarcopenia, clinically recognized as a syndrome character-
ized by the progressive and generalized loss of skeletal mus-
cle mass and strength, poses a substantial health concern in
geriatric populations, particularly for those contending with
chronic disease burdens [1, 2]. This condition is character-
ized not merely by a reduction in muscle quantity but also
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include evaluations of muscle power, ambulatory speed,
and imaging studies, are criticized for their intricate nature
and a shortfall in uniform, early detection methods [6, 7].
This deficiency accentuates the pressing necessity for novel,
more user-friendly diagnostic approaches to effectively
combat the rising incidence of sarcopenia and its associated
health ramifications in the aging sector.

In the realm of sarcopenia research, serum biomarkers
such as Irisin, 25-hydroxyvitamin D3 (25(OH)D3), and
albumin have garnered attention as potential indicators of
the condition [8—11], linked to their roles in exercise physi-
ology and nutritional risk. Irisin, a myokine secreted by
skeletal muscles in response to physical activity, acts as a
messenger molecule to various tissues and has been shown
to correlate with muscle health [12]. Its levels in serum rise
with exercise, suggesting a positive relationship with muscle
mass and function [13]. Vitamin D, traditionally associated
with bone metabolism, also affects muscle cell signaling
pathways, with deficiencies potentially exacerbating muscle
atrophy and weakness [14]. Albumin, indicative of nutri-
tional status, further ties sarcopenia to nutritional intake
and malnutrition, as seen in populations with abdominal
obesity and sarcopenia [15]. These associations underscore
the complex interplay between physical activity, nutrition,
and muscle integrity, framing these biomarkers as critical to
understanding and diagnosing sarcopenia.

Previous meta-analyses have demonstrated that patients
with sarcopenia exhibit lower levels of blood irisin, 25
hydroxyvitamin D (25(OH)D), and albumin [16, 17]. How-
ever, the specific combination of these three biomarkers in
relation to sarcopenia has not been comprehensively investi-
gated in older patients with sarcopenia. We hypothesize that
the combined analysis of irisin, 25(OH)D3, and albumin
may provide enhanced diagnostic and prognostic value for
sarcopenia in this population. Our objectives were to evalu-
ate the combined diagnostic potential of the three biomark-
ers for sarcopenia, assess their relationship with sarcopenia
severity, and investigate their prognostic utility in identify-
ing sarcopenia risk. By focusing on these objectives, we
aim to contribute to the development of more accessible and
efficient diagnostic approaches for sarcopenia in the geriat-
ric population with chronic diseases, potentially improving
early detection and treatment strategies.

Methods
Study population
This retrospective study was conducted at Longgang Cen-

tral Hospital of Shenzhen from Jan 5%th 2023 to Jan 5"
2025. The medical documents of a cohort of 393 individuals
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were reviewed and analyzed, with 117 participants diag-
nosed with sarcopenia based on the criteria established by
the Asian Working Group for Sarcopenia (AWGS) in 2014
[18]. Two trained researchers independently reviewed the
medical records and extracted the relevant data using a
standardized data collection form. Sarcopenia was diag-
nosed using the following AWGS criteria. An appendicular
skeletal muscle mass index (ASMI) calculated by dividing
appendicular muscle mass (measured by dual-energy X-ray
absorptiometry) by height squared, with thresholds of less
than 7.0 kg/m? for men and less than 5.4 kg/m? for women.
Grip strength below 26 kg for men and 18 kg for women.
Physical performance measured by walking speed, with a
6-meter walk test speed of less than 0.8 m/s. Participants
meeting the first criterion, in addition to either or both sec-
ond and third criteria, were diagnosed with sarcopenia.

Participants

Participants were eligible for the study if they were aged 60
years or older, had at least one chronic disease, possessed
good general condition and cardiopulmonary function, and
provided informed consent. Patients were excluded if they
had acute illnesses or severe diseases, comorbid conditions
like severe osteoarthritis or neuromuscular disorders affect-
ing functional capacity, Parkinson’s disease, motor neuron
disease, post-stroke conditions, rheumatoid arthritis affect-
ing grip strength, or if they had used glucocorticoids, immu-
nosuppressants, or vitamin D supplements in the past six
months. Specifically, severe disecases encompassed acute
conditions such as acute myocardial infarction, acute heart
failure, acute respiratory distress syndrome, septic shock,
intracranial hemorrhage, acute poisoning, and cerebral
hemorrhage. The study was approved by the ethics com-
mittee of Longgang Central Hospital of Shenzhen, and all
participants provided written informed consent. All meth-
ods were carried out in accordance with relevant guidelines
and regulations.

Biochemical measurements

Participants were instructed to fast and avoid drinking water
after 10 PM, with blood samples taken the following morn-
ing from the antecubital vein. Samples were collected and
immediately processed in our laboratory. Whole blood was
allowed to clot at room temperature for 15-30 min. Serum
was separated by centrifugation at 2000 rpm for 10 min at
4 °C. Serum 25(OH)D3 and albumin levels were determined
using a fully automated biochemical analyzer (Beckman,
Germany) and tandem mass spectrometry. Serum irisin con-
centrations were measured using an enzyme-linked immu-
nosorbent assay according to instruments (ELISA, Shanghai
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Huaying Corporation DECO). All assays were performed in
triplicate, and the mean value was used for analysis.

Nutritional and fatigue assessment

Nutritional risk and fatigue assessments were conducted by
trained research nurses during face-to-face interviews with
participants. Nutritional risk was evaluated using the Short-
Form Mini-Nutritional Assessment (MNA-SF) developed

Table 1 Demographic and clinical characteristics of older patients
with chronic disease with sarcopenia (SP) or not (NSP)

Characteristics NSP (n=276) SP (n=117) p value
Age (years, n, %)

60-69 125 (45.3%) 29 (24.8%) <0.001
70-79 101 (36.6%) 46 (39.3%)

>80 50 (18.1%) 42 (35.9%)

Gender (n, %)

Male 143 (51.8%) 54 (46.2%) 0.322
Female 133 (48.2%) 63 (53.8%)

Smoke (n, %)

Yes 65 (23.6%) 32 (27.4%) 0.444
No 211 (76.4%) 85 (72.6%)

Alcohol drinking (n, %)

Often 57 (20.7%) 29 (24.8%) 0.423
Rarely or never 219 (79.3%) 88 (75.2%)

Diabetes mellitus (n, %)

Yes 114 (41.3%) 57 (48.7%) 0.183
No 162 (58.7%) 60 (51.3%)
Hypertension (n, %)

Yes 201 (72.8%) 82 (70.1%) 0.624
No 75 (27.2%) 35(29.9%)

Coronary heart disease (n, %)

Yes 69 (25%) 33 (28.2%) 0.531
No 207 (75%) 84 (71.8%)
Osteoporosis (n, %)

Yes 110 (39.9%) 66 (56.4%) 0.003
No 166 (60.1%) 51 (43.6%)

Chronic obstructive pulmonary disease (n, %)

Yes 22 (8%) 12 (10.3%) 0.441
No 254 (92%) 105 (89.7%)

Peptic ulcer (n, %)

Yes 27 (9.8%) 15 (12.8%) 0.376
No 249 (90.2%) 102 (87.2%)

Tumor (n, %)

Yes 23 (8.3%) 20 (17.1%) 0.014
No 253 (91.7%) 97 (82.9%)
Malnutrition (n, %)

Eutrophy 172 (62.3%) 48 (41%) <0.001
Risk of malnutrition 48 (17.4%) 26 (22.2%)
Malnutrition 56 (20.3%) 43 (36.8%)

Fatigue

Yes 129 (46.7%) 80 (68.4%) <0.001
No 147 (53.3%) 37 (31.6%)

The data are presented as n (percentage). The comparisons of data
were done by Fisher’s exact test or Chi-square test

by Rubenstein et al. [19]. comprising items on food intake
reduction, weight loss, mobility, psychological stress or
acute disease, neuropsychological problems, and body
mass index. Scores ranged from 0 to 14, with 0-7 indicat-
ing malnutrition, 8—11 suggesting risk of malnutrition, and
12—14 corresponding to normal nutritional status. Fatigue
levels were assessed using the Chalder Fatigue Scale [20],
consisting of 11 items with items 1 to 7 representing physi-
cal fatigue (PF), and the remaining items assessing mental
fatigue (MF). Scores for PF ranged from 0 to 7, and MF
from 0 to 4, with a total score range of 0 to 11. A total score
of 4 or higher indicated a diagnosis of fatigue.

Statistical analysis

Data analysis was performed using GraphPad Prism (ver-
sion 6.01) and SPSS (version 28.01.0). The Kolmogorov-
Smirnov test was used to assess the normality of data
distribution. For comparisons between groups where data
followed a normal distribution, the unpaired t-test with
Welch’s correction was applied. Spearman’s rank correla-
tion was used to evaluate the association between serum
biomarkers and measures of sarcopenia severity (ASMI
and grip strength). To identify independent risk and protec-
tive factors for sarcopenia, multivariate logistic regression
analysis was conducted. The diagnostic value of individ-
ual serum biomarkers for sarcopenia was assessed using
Receiver Operating Characteristic (ROC) analysis. To eval-
uate the diagnostic performance of combined biomarkers, a
composite score was derived from the individual effects of
the biomarkers. Statistical significance was set at p<0.05.

Results
Demographic and clinical correlates of sarcopenia

Our study included a cohort of 393 older individuals with
chronic diseases such as diabetes mellitus, hypertension,
coronary heart disease, osteoporosis, chronic obstructive
pulmonary disease, and various types of tumors. Among
these participants, 117 were diagnosed with sarcopenia
according to the Asian Working Group for Sarcopenia cri-
teria (Table 1). We compared the demographic and clinical
characteristics among the patients with and without sarco-
penia. It was found that those aged 80 or older had a higher
incidence of sarcopenia (35.9%) compared to younger coun-
terparts, and significant associations were found with osteo-
porosis (56.4% in sarcopenic patients), tumors (17.1%),
and nutritional deficits, with 36.8% of sarcopenic patients
being at risk of malnutrition (p<0.001 for all). Additionally,
sarcopenic patients exhibited higher fatigue levels (68.4%,
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p<0.001). Other factors such as gender, smoking, alcohol
consumption, and comorbidities including diabetes melli-
tus, hypertension, COPD, and peptic ulcer disease did not
show statistically significant differences between the sarco-
penic and non-sarcopenic groups.

Serum biomarker levels in sarcopenia

Upon assessing serum biomarker levels among older patients
with chronic disease, we identified significant disparities
between those with sarcopenia (SP, n=117) and without
(NSP, n=276). Our analysis demonstrated that patients with
sarcopenia had notably lower levels of serum irisin, 25(OH)
D3, and albumin. Serum irisin levels were substantially
decreased in sarcopenic patients (»<0.001, Fig. 1a), a find-
ing that was echoed in the serum 25(OH)D3 levels, with
sarcopenic patients also exhibiting a significant reduction
as compared to their non-sarcopenic counterparts (p<0.001,
Fig. 1b). Additionally, serum albumin concentrations were
significantly diminished in patients suffering from sarcope-
nia (p<0.001, Fig. 1c). These results highlight pronounced
differences in the serum biomarker profiles between sarco-
penic and non-sarcopenic older individuals with chronic
diseases, suggesting a potential correlation between these
biomarkers and the manifestation of sarcopenia.

Enhanced diagnostic accuracy of combined serum
biomarkers for sarcopenia

The ROC analysis was employed to determine the diag-
nostic value of serum biomarkers irisin, 25(OH)D3, and
albumin for sarcopenia in older patients with chronic dis-
eases (Fig. 2). Additionally, a composite biomarker test was
devised, which combined the biomarkers using a formula

that accounted for the individual effects of irisin, 25(OH)
D3, and albumin, with respective weights of -0.042, -0.051,
and —0.087.

In sarcopenia diagnosis among older patients with chronic
disease, serum irisin, 25(OH)D3, and albumin showed diag-
nostic potential. Irisin had an AUC of 0.77 at a 60.59 ng/mL
cut-off, indicating good diagnostic capability with 70.94%
sensitivity and 75% specificity (Table 2). 25(OH)D3 at a
27.66 ng/mL cut-off had a moderate AUC of 0.69, with
58.12% sensitivity and 72.83% specificity. Albumin showed
an AUC of 0.71 at a 34.96 g/L cut-off, with 70.09% sensi-
tivity and 61.96% specificity. The combined biomarker test
with an AUC of 0.87 provided superior diagnostic accuracy
(»<0.001), 84.62% sensitivity, and 76.09% specificity, sur-
passing individual biomarkers in detecting sarcopenia. This
suggests the potential of combined test as an effective clini-
cal tool for sarcopenia screening in this patient group.

Independent risk and protective factors for
sarcopenia in older patients with chronic disease

Multivariate logistic regression analysis identified age,
osteoporosis, malnutrition, and fatigue as independent risk
factors for sarcopenia in older patients with chronic disease,
with individuals over 80 years exhibiting more than double
the risk compared to younger counterparts (OR=2.479,
»<0.001, Table 3). Tumor presence was not a signifi-
cant risk factor. Conversely, higher serum levels of irisin
(>60.59 ng/mL), 25(OH)D3 (>27.66 ng/mL), and albumin
(>34.96 g/L) were associated with reduced sarcopenia risk
(ORs ranging from 0.809 to 0.915, p<0.035), indicating
their potential role as protective biomarkers.

p < 0.001
d 150+ b 80— C 604
£
~ E ~
E S 60- E
S 100 - = 40+
P =1 £
£ T 40 3
= o <
E 50- & E 20
o g 20+ 5
) 5 %)
2 i
0 T 0 T 0 T

|
NSP SP

Fig. 1 Comparative analysis of serum biomarker levels between
older chronic disease patients with or without sarcopenia. The violin
plots depict the distribution and median values of serum irisin (a),
25-hydroxyvitamin D3 (25(OH)D3) (b), and albumin (c). Statistically
significant lower levels of these biomarkers are evident in the sarcope-
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nic group (SP), as compared to the non-sarcopenic group (NSP), with
p-values<0.001 obtained from an unpaired t-test with Welch’s correc-
tion, indicating a strong association between reduced levels of these
biomarkers and the presence of sarcopenia in this population
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Fig.2 Receiver Operating
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Table 2 Diagnostic values of serum irisin, 25(OH)D3, albumin and their union test for sarcopenia (SP) in older patients with chronic disease

Cut off AUC (95% CI) D Sensitivity (%) Specificity (%) Youden index
Irisin 60.59 ng/mL 0.77 (0.72 to 0.82) <0.001 70.94 75 0.46
25(0OH)D3 27.66 ng/mL 0.69 (0.63 to 0.74) <0.001 58.12 72.83 0.31
Albumin 34.96 g/L 0.71 (0.65 to 0.76) <0.001 70.09 61.96 0.32
Union” - 0.87 (0.84 t0 0.91) <0.001 84.62 76.09 0.61

CI: confidence interval
*COMPUTE=-0.042 * Irisin —0.051 * 25(0OH)D3-0.087 * Albumin

Table 3 Multivariate logistic analysis for sarcopenia (SP) in older
patients with chronic disease

OR 95% CI p value
Age more than 70 1.242  1.091 to 1.683 0.021
Age more than 80 2479 1.845t04.217 <0.001
Osteoporosis 1.307 1.158t0 1.982 0.008
Tumor 1.195 0.966 to 2.037 0.093
Malnutrition 1.751 1.093 to 3.205 0.005
Fatigue 2.116 1.5841t03.962 <0.001
Serum Irisin level more than 0.809 0.647 t0 0.916 0.007
60.59 ng/mL
Serum 25(OH)D3 level more 0.915 0.833t00.971 0.035
than 27.66 ng/mL
Serum Albumin level more than 0.858 0.796 to 0.934 0.018

34.96 g/L
OR: Odds Ratio, CI: confidence interval

Serum biomarkers correlation with sarcopenia
severity

In terms of sarcopenia severity, positive correlations were
observed between the ASMI and serum biomarkers. Specifi-
cally, serum irisin (r=0.47) (Fig. 3a), 25(OH)D3 (r=0.35)

(Fig. 3b), and albumin (r=0.42) (Fig. 3c) levels were posi-
tively associated with ASMI. Grip strength, another mea-
sure of sarcopenia severity, similarly demonstrated positive
correlations with these biomarkers, irisin (r=0.44) (Fig. 4a),
25(0OH)D3 (r=0.38) (Fig. 4b), and albumin (»=0.34)
(Fig. 4c). These findings indicate that serum levels of irisin,
25(0OH)D3, and albumin could serve as valuable indicators
for monitoring sarcopenia severity, offering insights beyond
mere diagnostic capabilities.

Discussion

The phenomenon of sarcopenia, characterized by a pro-
gressive loss of skeletal muscle mass and strength, poses
a significant health concern for the older adults, particu-
larly those with chronic diseases. Our study encompassed a
cohort of 393 older patients with chronic diseases, provid-
ing a comprehensive analysis of demographic, clinical, and
biochemical factors associated with sarcopenia. Notably,
we observed significantly reduced levels of irisin, 25(OH)
D3, and albumin in older patients with sarcopenia. The

@ Springer
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Fig. 3 Correlation Analysis between ASMI and Serum Biomarkers in
Sarcopenic Patients. The results of a Spearman correlation coefficient
analysis between appendicular skeletal mass index (ASMI) and serum
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biomarkers in a cohort of 117 older patients with chronic diseases and
diagnosed with sarcopenia. The correlation of ASMI with serum irisin
(a), serum 25(OH)D3 levels (b), and serum albumin levels
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Fig.4 Correlation analysis between grip strength and serum biomark-
ers in sarcopenic patients. The Spearman correlation coefficient analy-
sis illustrating the association between grip strength and serum bio-

combined serum levels of these three biomarkers demon-
strated potential as an accurate diagnostic test for sarcope-
nia. Furthermore, the serum concentrations of irisin, 25(OH)
D3, and albumin could serve as valuable indicators for
monitoring sarcopenia severity. Our findings also identified
age, osteoporosis, malnutrition, and fatigue as independent
risk factors for sarcopenia in geriatric patients with chronic
diseases. These results contribute to the growing body of
knowledge surrounding sarcopenia and may inform future
diagnostic and therapeutic strategies for this condition in the
older population with chronic illnesses.

Our study provides insights into the complex interplay
of factors associated with sarcopenia. While age emerged
as a significant factor, the strength of this association varied
notably across age groups. Patients aged 80 and above dem-
onstrated a markedly stronger association with sarcopenia
(OR=2.479, 95% CI: 1.845-4.217) compared to those aged
70-79 (OR=1.242, 95% CI: 1.091-1.683). This substantial
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markers in 117 older chronic disease patients with sarcopenia. The grip
strength in relation to serum irisin levels (a), serum 25(OH)D3 levels
(b), and serum albumin levels (c)

difference in effect size suggests that advanced age may
have a more pronounced impact on sarcopenia risk, aligning
with previous research identifying age as a factor associated
with sarcopenia [21]. Age-related changes in muscle com-
position, neuromuscular integrity, and hormonal balance are
well-recognized contributors to sarcopenia [3, 22], and our
data support these established paradigms.

The association between osteoporosis and sarcopenia in
our population aligns with the concept of osteosarcopenia,
highlighting the interconnected nature of bone and muscle
health. This relationship underscores the potential clini-
cal importance of addressing both conditions concurrently
to mitigate the risk of adverse outcomes such as falls and
fractures [23-25]. However, it is important to note that our
study design did not allow for the establishment of a causal
relationship between these conditions.

Nutritional deficits and fatigue emerged as independent
correlates of sarcopenia in our analysis. The association
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between malnutrition and sarcopenia suggests a clinically
relevant relationship that may have implications for preven-
tive strategies and treatment approaches. Inadequate intake
of protein and other nutrients can directly affect muscle pro-
tein synthesis, potentially contributing to the progressive
weakness seen in sarcopenia [26—29]. However, our results
were insufficient to determine the directionality of this rela-
tionship. There is a strong association between fatigue and
sarcopenia in our study. Fatigue is a common symptom of
sarcopenia, and studies have shown a higher prevalence of
fatigue in individuals with sarcopenia [30]. A previous study
on patients with osteoarthritis or rheumatoid arthritis found
no significant difference in fatigue levels between groups
with and without sarcopenia [31]. However, several studies
on geriatric patients have identified significant relationships
not only between fatigue and sarcopenia components (such
as hand grip strength and walking speed) but also between
fatigue and sarcopenia itself [30].

The significance of serum biomarkers, particularly iri-
sin, 25(OH)D3, and albumin, in relation to sarcopenia was
another key finding. Lower levels of these biomarkers were
notably present in sarcopenic patients, providing a biochem-
ical signature of the condition. Irisin, a myokine known to
influence muscle metabolism and energy homeostasis [32,
33]. Our findings of diminished irisin levels in sarcopenic
patients align with previous research, including a systematic
review and meta-analysis that reported significantly lower
irisin levels in sarcopenic individuals [17]. The impor-
tance of irisin in sarcopenia extends beyond its role as a
biomarker. Animal studies have demonstrated its potential
therapeutic effects, with intraperitoneal administration of
irisin protein to aging mice resulting in significant improve-
ments in sarcopenia-related parameter [34]. However, a
study conducted in South Korea found no significant asso-
ciation between serum irisin levels and sarcopenia status in
older adults [10]. This discrepancy might be attributed to
the limited sample size (23 sarcopenic patients, mean age
71 years), which may not fully represent the broader pop-
ulation of sarcopenic individuals. These conflicting find-
ings underscore the need for larger, more diverse studies
to definitively establish the relationship between irisin and
sarcopenia across different populations.

The association of sarcopenia with low levels of 25(OH)
D3 is particularly notable, given the well-documented role
of vitamin D in muscle function and strength [35]. Multi-
ple studies have reinforced this connection, with one study
concluding that older individuals with low serum 25(OH)
D concentrations are more susceptible to sarcopenia [36].
This relationship appears to be complex and potentially
synergistic with other factors. Yang et al. found that insuf-
ficient serum vitamin D levels and physical inactivity may
synergistically contribute to the development of sarcopenia

in older individuals [37]. However, it is crucial to consider
that vitamin D levels could be influenced by various factors,
including sunlight exposure and dietary habits, which were
not fully accounted for in our study.

Albumin, often used as a marker of nutritional risk [38],
was also found to be lower in sarcopenic individuals. While
this could reflect reduced protein availability for muscle
maintenance and repair, it is important to note that albumin
levels could be affected by numerous factors beyond nutri-
tional status, including inflammation and liver function.
Our study employed a composite biomarker test, amalgam-
ating individual markers into a single diagnostic tool. This
approach yielded a robust AUC of 0.87, suggesting enhanced
accuracy for sarcopenia diagnosis compared to individual
biomarkers. While this is promising, it is crucial to validate
these findings in larger, diverse populations before consid-
ering widespread clinical application. The sensitivity and
specificity achieved by the composite test surpass that of
individual biomarkers, highlighting the potential for a more
nuanced and accurate diagnostic model. The serum irisin,
25(0OH)D3, and albumin as biomarkers could be integrated
into routine blood tests for older patients in geriatric depart-
ment, particularly those with chronic diseases.

Our results also shed light on the relationship between
sarcopenia severity and physical manifestations. The posi-
tive correlations of ASMI and grip strength with serum
biomarkers emphasize the clinical relevance of these bio-
chemical indicators. ASMI has been recognized as a reliable
metric for muscle mass, while grip strength is a practical and
effective measure of muscle function and has been linked to
health outcomes in the older adults [39]. The positive corre-
lation between these clinical measures and serum biomarker
levels suggests that these biomarkers could serve not only in
diagnosing sarcopenia but also in monitoring its progression
and response to treatment. Despite the significant insights
provided by our study, limitations must be acknowledged.
The cross-sectional design limits causal inferences, and
longitudinal studies are required to understand the tempo-
ral dynamics of sarcopenia development. Additionally, the
study population was limited to those with chronic diseases,
which may not be representative of the general older popu-
lation. Future research should explore these associations in
broader populations and investigate the potential for inter-
ventional studies to assess the impact of targeted therapies
on serum biomarkers and sarcopenia outcomes.

Conclusions
Our investigation into the demographic, clinical, and bio-

chemical facets of sarcopenia has illuminated critical
insights into its etiology and potential diagnostic markers
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in older individuals with chronic diseases. The findings
suggest that advancing age, osteoporosis, malnutrition, and
fatigue are significant independent risk factors for sarcope-
nia. Importantly, the study underscores the protective poten-
tial of higher serum levels of irisin, 25(OH)D3, and albumin
against the development of sarcopenia. The positive correla-
tion of these biomarkers with ASMI and grip strength, inte-
gral indicators of sarcopenia severity, further validates their
relevance. The composite biomarker test, harnessing the
synergistic effects of irisin, 25(OH)D3, and albumin, dem-
onstrated superior diagnostic precision, heralding a prom-
ising stride toward an efficacious, non-invasive screening
tool for sarcopenia, which could facilitate timely interven-
tion and potentially curb the syndrome progression in this
vulnerable population.
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