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Abstract
Background  This meta-analysis was to assess the incidence and risk factors of sarcopenia in gastric cancer (GC) 
patients and to provide clinical implications for the prevention and improvement of sarcopenia in GC patients.

Methods  PubMed, Embase, Cochrane, Web of Science, CNKI, Wanfang, and VIP databases (language was limited to 
Chinese and English) were searched for observational studies. The random-effects model was used to analyze the 
incidence of GC combined with sarcopenia and the odd ratio (OR) and 95% confidence interval (CI) of risk factors.

Results  1244 studies were retrieved and 20 eligible studies were included. The meta-analysis revealed that the 
incidence of sarcopenia in GC patients was 26.6% (95% CI: 21%~32%). Age (OR = 1.128, 95% CI: 1.056 ~ 1.204, 
P < 0.001), male (OR = 1.054, 95% CI: 0.620 ~ 1.791, P < 0.005), body mass index (OR = 1.117, 95% CI: 0.881 ~ 1.414, 
P < 0.001), nutritional risk screening 2002 (OR = 3.953, 95% CI: 2.038 ~ 7.668, P < 0.05), and tumor diameter > 3 cm 
(OR = 1.515, 95% CI: 1.021 ~ 2.248, P < 0.05) may be risk factors for sarcopenia in GC patients. In contrast, tumor 
stage (OR = 1.907, 95% CI: 0.967 ~ 3.763, P > 0.05), gastrectomy approach (OR = 1.837, 95% CI: 1.237 ~ 2.727, P > 0.05), 
differentiation type (OR = 0.586, 95%CI: 0.325 ~ 1.059, P > 0.05), and severe adverse reactions (NLR, HB, ALB) after 
chemotherapy (OR = 0.926, 95%CI: 0.793 ~ 1.082, P > 0.05) had no significant correlation with sarcopenia in GC patients.

Conclusions  This meta-analysis shows an increased prevalence of sarcopenia in GC patients. This analysis, which 
focused on Asian populations, suggested that high nutritional risk was a risk factor for sarcopenia in GC patients. Age 
over 65 years and tumor diameter over 3 cm may be risk factors for sarcopenia. Men may be prone to sarcopenia. 
Targeting these risk factors may be beneficial in the prevention of sarcopenia in GC patients.

Keywords  Gastric cancer, Sarcopenia, Incidence, Risk factors

Incidence and risk factors of sarcopenia 
in gastric cancer patients: a meta-analysis 
and systematic review
Mingyue Fu1, Xuehong Wang2*, Jing Zhou1 and Jianfeng Wang1

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12885-025-13766-0&domain=pdf&date_stamp=2025-4-15


Page 2 of 15Fu et al. BMC Cancer          (2025) 25:711 

Introduction
Sarcopenia is an age-related progressive and systemic 
skeletal muscle disease that manifests as accelerated 
loss of muscle mass and function and is associated with 
adverse outcomes, such as falls, functional decline, frailty, 
and death [1]. Various diseases including cancer, organ 
failure, chronic infections, and aging can result in sarco-
penia and severely destroy the integrity and function of 
skeletal muscle [2]. The incidence of secondary sarcope-
nia, especially gastrointestinal tumors with sarcopenia, 
is much higher than that of primary sarcopenia. Gastric 
cancer (GC) is one of the most common gastrointestinal 
tumors worldwide, and it ranks fifth in terms of global 
incidence and fourth in terms of global mortality, posing 
a serious threat to people’s health [3]. GC is a multifac-
torial process resulting from genetic, environmental, and 
biological factors. Muscle mass is extremely important in 
the treatment of GC. One study has illustrated that the 
main cause of death in GC patients is postoperative sar-
copenia rather than the cancer itself [4].

According to the different diagnostic criteria for sar-
copenia published by the European Working Group on 
Sarcopenia in Old People (EWGSOP) in 2010 and 2019, 
the incidence of sarcopenia in GC patients was 17% and 
19%, respectively [5]. One study has reported that the 
current prevalence of sarcopenia in GC patients is 30.5% 
[6]. With the increasing incidence of GC, sarcopenia in 
GC patients is getting much more attention [7]. However, 
the pathogenesis of sarcopenia in GC is complicated, and 
the incidence is different across tumor stages and sizes, 
possibly due to differences in case selection, evaluation 
criteria, and baseline characteristics of patients. Sarco-
penia has gained attention as an adverse factor in cancer. 
Many studies have investigated the significant impact of 
sarcopenia on the prognosis of GC patients, but there is a 
paucity of evidence to predict sarcopenia in GC patients, 
which has become an important issue. This paper 
reviews the incidence and risk factors of sarcopenia in 
GC patients. Observational studies related to sarcope-
nia in GC patients were retrieved. In the meta-analysis, 
the combined odds ratio (OR) and its 95% confidence 
interval (CI) were calculated to assess the relationship 
between GC and various outcome indicators.

Methods
This systematic review and meta-analysis followed the 
PRISMA statement and was registered with the Interna-
tional Prospective Register of Systematic Reviews (No.
CRD42023446996) (​h​t​t​p​​s​:​/​​/​w​w​w​​.​c​​r​d​.​​y​o​r​​k​.​a​c​​.​u​​k​/​P​R​O​S​P​E​
R​O). When heterogeneity was present, a random-effects 
model was used. Egger’s test was used to detect publica-
tion bias.

Literature search
Case-control studies and cohort studies published 
in Chinese or English were searched for in PubMed, 
Embase, Cochrane, Web of Science, CNKI, Wanfang, 
and VIP databases until September 1, 2023 using the fol-
lowing MeSH terms: gastric cancer, sarcopenia, and risk 
factors. The detailed PubMed search strategy is provided 
as supplementary material. The retrieved literature was 
imported to EndNoteX9. Literature retrieval was under-
taken independently by Fu Mingyue and Zhou Jing, and 
any discrepancies were addressed through discussion 
with Wang Xuehong. Additionally, references in relevant 
literature were browsed to obtain eligible studies.

Selection criteria
The included studies analyzed the risk factors and clini-
cal effects of sarcopenia on the prognosis of GC patients. 
According to the PICOS principle, the inclusion criteria 
were formulated [8–9]. The patients in the study were 
GC patients with or without sarcopenia. The exposure 
factors were population characteristics such as sex, age, 
comorbidities, and other factors. The outcome mea-
sure was the association of these risk factors with sarco-
penia in GC patients with 95% CI. The types of studies 
were retrospective studies and randomized clinical trials 
(RCTs). Meanwhile, the following studies were excluded: 
(1) the full text could not be obtained (not public or the 
article was charged) or the original research data could 
not be extracted; (2) case report abstracts, conference 
papers, and other non-original articles, reviews, and 
meta-analyses; (3) repeated published literature and (4) 
animal experiments.

Data extraction
The titles and abstracts of the retrieved studies were 
independently reviewed by 2 investigators, and studies 
that met the inclusion criteria were selected for full-text 
assessment. All data and information were recorded on 
a pre-designed table. Extracted information encom-
passed first author, date and country of publication, study 
design, number of participants, median age, median body 
mass index (BMI) (kg/m2), clinical stage of GC, diagnos-
tic indicators of sarcopenia, and outcome indicators.

Risk of bias evaluation
Eligible studies were appraised using the Newcastle-
Ottawa Scale (NOS) [10] in 3 dimensions: selection, 
comparability, and exposure (case-control studies). The 
quality score ranged from 0 to 9, with ≥ 6 scores repre-
senting high quality. Any disagreements were addressed 
by discussion with Wang Xuehong.

https://www.crd.york.ac.uk/PROSPERO
https://www.crd.york.ac.uk/PROSPERO
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Data synthesis and statistical analyses
Meta-analyses were implemented to compute the OR 
and 95% CI to assess the correlation of GC combined 
with sarcopenia with age, sex, BMI, nutritional risk, and 
tumor size. Heterogeneity was analyzed using the Q test 
and I2 test. The fixed-effects model (Mantel-Haenszel, 
P > 0.05 or I2 < 50%) assumed that different results across 
studies were by chance. The random-effects model (M-H 
heterogeneity, P < 0.05 or I2 > 50%) argued that results 
varied across studies. When heterogeneity was presented, 
the random-effects model was considered more appro-
priate than the fixed-effects model, leading to wider CI 
and more conservative effect estimates. Publication bias 
was appraised via visual inspection of funnel plots. Begg’s 
and Egger’s tests were adopted to determine publication 
bias. Sensitivity analyses, meta-regression, and subgroup 
analyses were implemented to further ascertain hetero-
geneity. STATA 15.0 software was applied for statistical 
analyses.

Results
Literature search results and general characteristics
1,244 retrieved reports were imported into EndNo-
teX9. 526 duplicates were deleted, and 698 reports were 
excluded due to guidelines, case reports, reviews, ineli-
gible control groups, incomplete presentation, and irrel-
evant endpoints. 20 articles were finally included. All 
articles included were observational studies, with 9 ret-
rospective and 11 prospective articles (Fig.  1). These 
articles were conducted in China, Japan, Korea, India, 
Ireland, and Turkey. The median age, BMI range, defini-
tion of sarcopenia, and GC stage were extracted from the 
sarcopenia and non-sarcopenia groups. Diagnostic crite-
ria (skeletal muscle index (SMI)/hand grip strength/6-m 
gait speed), measurement methods for muscle mass (CT/
MRI/DXA/BIA), and cut-off points for diagnosis were 
extracted. Sarcopenia was defined as < 34.9  cm²/m² for 
women and < 40.8  cm²/m² for men in China, < 38  cm²/
m² for women and < 42  cm²/m² for men in Japan, and 
< 38.5 cm²/m² for women and < 52.4 cm²/m² for men in 
South Korea. The definition criteria were different across 
countries, and GC from the early to advanced stages were 
studied. Age and body weight were mostly consecutive 
data, which are detailed in Table 1.

Quality evaluation results
In the NOS assessment, each of the 8 items was rated 
as “yes,” “no,” “unclear,” or “not applicable”. Whether the 
study should be included or excluded should be deter-
mined through group discussion. The quality scores for 
retrospective and prospective studies were all ≥ 6, with 
1 article scored 6 points, 11 articles scored 7 points, 5 
articles scored 8 points, and 3 articles scored 9 points. 
The scores are listed in Table 1. Of the recruited papers 

[11–30], there were 4,782 cases, of which 1,098 cases 
were GC combined with sarcopenia, with an incidence of 
26.6% (95% CI: 0.215 ~ 0.318) (Fig. 2).

Outcome indicators
Age
Twelve papers investigated the correlation between 
GC combined with sarcopenia and age, with substan-
tial heterogeneity (I2 = 72.9%, P < 0.001). A random-
effects model was used for meta-analysis. The results 
denoted that GC patients > 65 years old had increased 
risk of sarcopenia (OR = 1.128, 95% CI: 1.056 ~ 1.204, 
P < 0.001). The multivariate analysis (OR = 1.453, 95% CI: 
0.887 ~ 2.381) and univariate analyses (OR = 1.116, 95% 
CI: 1.035 ~ 1.202) yielded similar results. Subgroup analy-
sis indicated a risk in patients over 65 (OR = 1.133, 95% 
CI: 1.060 ~ 1.212, P < 0.001) or 75 years old(OR = 1.958, 
95% CI: 1.278 ~ 3.001, P < 0.01) (Fig. 3).

Gender
Five papers examined the association between GC com-
bined with sarcopenia and gender, with significant het-
erogeneity (I2 = 68.9%, P < 0.01). A random-effects model 
was utilized for meta-analysis. The results pointed out 
that the risk of sarcopenia was increased in male GC 
patients (OR = 1.054, 95% CI: 0.620 ~ 1.791, P < 0.01). 
The multivariate (OR = 1.150, 95% CI: 0.150 ~ 8.827) and 
univariate (OR = 1.105, 95% CI: 0.625 ~ 1.952) analyses 
yielded consistent results (Fig. 4).

BMI
Six papers investigated the correlation between GC com-
bined with sarcopenia and BMI, with notable heteroge-
neity (I2 = 71.6%, P < 0.01). The results of meta-analysis 
using a random-effects model demonstrated that the risk 
of sarcopenia was greatly increased in GC patients with 
low BMI (OR = 1.117, 95% CI: 0.881 ~ 1.414, P < 0.01). 
The univariate analysis suggested increase in the risk of 
sarcopenia in GC patients with low BMI (OR = 1.139, 
95% CI: 0.897 ~ 1.447). However, only 1 paper conducted 
multivariate analysis (OR = 0.403, 95% CI: 0.078 ~ 2.082, 
P < 0.01), suggesting that BMI is a continuous variable, 
and the risk of sarcopenia increases as BMI decreases 
(Fig. 5).

Tumor diameter
Four papers examined the association between GC 
combined with sarcopenia and tumor diameter, with 
marked heterogeneity (I2 = 68.9%, P < 0.01). A random-
effects model was used for meta-analysis. The results 
signified that the risk of sarcopenia was increased in GC 
patients with > 3  cm tumor diameter (OR = 1.515, 95% 
CI: 1.021 ~ 2.248, P < 0.01). The multivariate (OR = 2.090, 
95% CI: 1.230 ~ 3.551) and univariate (OR = 1.344, 95% 
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CI: 0.920 ~ 1.962) analyses implied that GC patients with 
larger tumors had increased risk of sarcopenia, sug-
gesting that larger tumor is a risk factor for sarcopenia 
(Fig. 6).

Risk of malnutrition
Nutritional risk screening NRS2002 was used as the 
scoring standard [31]. Four papers investigated the 
association between GC combined with sarcopenia and 
NRS, and the heterogeneity among papers was notable 
(I2 = 76.2%, P < 0.01). Using the random-effect model, 
meta-analysis displayed that the overall risk of sarcopenia 

was visibly enhanced in GC patients with NRS > 3 score 
(OR = 3.953, 95% CI: 2.038 ~ 7.668, P < 0.001), indicat-
ing that NRS2002 score > 3 was a risk factor for GC 
with sarcopenia. The multivariate (OR = 3.441, 95% CI: 
1.623 ~ 7.295) and univariate analyses (OR = 4.199, 95% 
CI: 1.673 ~ 10.540) found that the risk of sarcopenia was 
greatly elevated in those with higher NRS scores (Fig. 7).

Other outcome indicators
The correlation analysis of GC combined with sarco-
penia and tumor stage displayed that the higher tumor 
stage was correlated with a risk of sarcopenia in GC 

Fig. 1  Flow chart of literature inclusion
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patients (OR = 1.907, 95% CI: 0.967 ~ 3.763, P = 0.953). In 
the correlation analysis of gastrectomy approaches, both 
multivariate (OR = 1.837, 95% CI: 1.237 ~ 2.727) and uni-
variate (OR = 1.702, 95% CI: 1.125 ~ 2.574) analyses mani-
fested that the risk of sarcopenia was higher in patients 
undergoing total gastrectomy than partial gastrectomy. 
The correlation analysis indicated that GC differentia-
tion level (OR = 0.586, 95% CI: 0.325 ~ 1.059) and severe 
adverse reactions (NLR, HB, ALB) after chemotherapy 
(OR = 0.926, 95% CI: 0.793 ~ 1.082, P = 0.054) were not 
significantly associated with sarcopenia in GC patients. 
However, the above indexes with P > 0.05 (not statistically 
significant) should be further verified.

Sensitivity analysis, publication bias and meta-analysis
Given the high heterogeneity in the above analyses, the 
source of heterogeneity could not be found through sen-
sitivity analysis. The pooled risk estimates were calcu-
lated again for each study, and the results were stable. 
The subgroup analysis based on regional distribution 
did not find the source of heterogeneity. The Egger’s test 
confirmed that meta-analysis results were reliable for 
the 20 included papers, without noticeable publication 
bias (P < 0.05) (Fig. 8).Meta-regression was performed on 
age, sex, NRS, BMI, tumor size, tumor stage, gastrectomy 
method, tumor differentiation, and inflammatory indica-
tors (NLR, HB, ALB) of adverse reactions after chemo-
therapy to determine the source of heterogeneity. The 
results implied that advanced age, high NRS score, males, 
and low BMI (P < 0.005) were positively correlated with 
the risk of sarcopenia in GC patients and were significant 
risk factors.

Discussion
Despite marked heterogeneity in the prevalence across 
studies, the overall prevalence of sarcopenia in GC 
patients was 26.6%. Our analyses concluded that the 
likelihood of sarcopenia in GC patients increased with 
age over 65 years, but not 70 years. The prevalence of 
sarcopenia varies from studies and depends on the defi-
nition [32]. Sarcopenia is now officially recognized as a 
muscle disease in the International Classification of Dis-
eases (ICD-10: M62 [84]) [33]. Multiple mechanisms 
may be involved in the onset and progression of sarco-
penia. Muscle wasting in sarcopenic patients is thought 
to interact with systemic inflammation, immune dysfunc-
tion, and nutritional deficiencies. Muscle loss changes 
over time and the actual measurable variables are mus-
cle mass, strength, and physical performance, so diag-
nostic criteria are lacking. The most used definitions 
are EWGSOP2010 [34], revised EWGSOP2 (2019) [35], 
and the Asian Working Group on Sarcopenia (AWGS) 
[36]. According to the AWGS 2010 version, sarcopenia 
is defined as low muscle mass, which does not reflect A
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muscle function. The 2019 version is now commonly 
used and has different thresholds for Asians. A meta-
analysis found that the prevalence of sarcopenia was 10% 
in individuals over 60 years and increased to 20% when 
diagnosed using bioelectrical impedance analysis (BIA) 
[37]. Another study reported the prevalence of sarcope-
nia in GC patients was between 12.5% and 69.8% [38]. 
However, another meta-analysis of 58,404 community 
residents aged ≥ 60 years estimated that the overall preva-
lence of sarcopenia was 10%. Compared to dual-energy 
X-ray absorptiometry (DXA), the overall prevalence of 
sarcopenia was slightly increased when muscle mass was 
measured using BIA, whereas the estimated prevalence 

differed, and the heterogeneity was not clear [39]. This 
heterogeneity may be related to the underlying mecha-
nisms of GC-associated sarcopenia, including abnor-
mal nutrition metabolism, muscle atrophy caused by 
decreased exercise, mitochondrial dysfunction, oxidative 
damage, cytokine levels, chemotherapy-induced sarcope-
nia (possibly due to mitochondrial damage), age-related 
hormonal changes (previous investigations found that the 
median age was 70 years), cell apoptosis, and ferroptosis. 
Due to individual differences, the source of heterogene-
ity could not be clarified through literature. Although the 
primary literature used relatively consistent definitions 
of sarcopenia, such as BIA, DXA, and a combination of 

Fig. 2  Forest plot of the incidence of sarcopenia in GC patients
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muscle mass, muscle strength, and gait speed, there are 
still differences in the prevalence across studies, possibly 
resulting from different methodologies, thresholds, and 
diagnostic altitudes, leading to clinical heterogeneity. In 
addition to the above potential mechanisms, regional dif-
ferences between Asian and European populations are 
also a source of heterogeneity. Literature has found that 
genetics, lifestyles, geographical differences, and body 
compositions in white American cohorts are also differ-
ent from those in Asian populations [40].

Males were also a risk factor for sarcopenia in GC 
patients. A cross-sectional study in East China based on 
AWGS criteria found that the prevalence of sarcopenia 

was 19.2% in men and 8.6% in women [41]. The AWGS 
criteria are more suitable for Asian populations. The 
prevalence increases with age, and males are more likely 
to develop sarcopenia. Potential mechanisms of sex dif-
ferences in the prevalence of sarcopenia include the fol-
lowing aspects. Muscle mass decreases progressively 
with age in males, which is not significant or only mar-
ginally significant in women [42]. Muscle mass and func-
tion are remarkably reduced in early menopause due to a 
significant decrease in estrogen [43], and not so much in 
the post-menopause stage. Additionally, testosterone and 
insulin-like growth factor-1 (IGF-1) levels decline notice-
ably with age in males, leading to a rapid loss of muscle 

Fig. 3  Forest plot of subgroup analysis by age
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mass and strength, which greatly increases the risk of sar-
copenia in older men. IGF-1 is a common index that reg-
ulates muscle growth and repair, and IGF-1 levels do not 
change with age in older females [44]. Of course, some 
studies have shown that the etiology of sarcopenia in GC 
patients is multifactorial, including tumors, aging itself, 
socio-demographic factors, lifestyles, and health con-
ditions, rather than sex [45]. It is worthwhile to explore 
whether sex is associated with sarcopenia in GC.

The included literature used CT to quantify the total 
cross-sectional skeletal muscle area at the third lum-
bar vertebrae (L3 SMA), which was further quantified 
by body surface area, and body weight was monitored 
to obtain SMI. The range of critical values for L3 SMA 

in GC patients combined with sarcopenia was different 
across the primary literature, and the standardized ranges 
of BMI and SMI were also different across countries. This 
paper identified low BMI as a potential risk factor for sar-
copenia in GC. The reference range of BMI for sarcope-
nia in GC in the original Turkish literature was 19.8–25.7, 
with < 23 falling into the low BMI. According to the uni-
variate analysis, the risk of sarcopenia in GC was raised 
in those with low BMI. Some papers have suggested that 
overweight or obesity, as measured by BMI, is negatively 
associated with the risk of sarcopenia. This negative asso-
ciation is possibly related to muscle mass, and higher 
BMI is associated with an enhanced risk of sarcopenia 
after adjusting for muscle mass [46]. BMI is expected to 

Fig. 4  Forest plot of subgroup analysis by male
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be a risk factor for sarcopenia in GC. The evidence from 
these studies is low-quality, with only a few prospective 
cohort studies. Therefore, the effect of BMI on sarcopenia 
in GC should be viewed with caution in practical settings 
because of the possible reverse causality and confounding 
factors.

The NRS2002 score is computed based on disease 
severity (0 ~ 3 points), nutritional status (0 ~ 3 points), 
and age (≥ 70 years + 1 point). A score of ≥ 3 is consid-
ered at nutritional risk and < 3 is considered not at 
nutritional risk. Our analysis concluded that those with 
high NRS2002 scores had a strikingly increased risk of 
sarcopenia in GC. Currently, the NRS2002 is a simple 
and reliable tool for nutritional risk assessment and pre-
dicts postoperative outcomes in patients undergoing 

major surgery. Preoperative nutritional risk assessment 
has been widely practiced in the clinic, and malnutri-
tion has been recognized as a public health problem. 
Many GC patients have poor nutritional status due to 
cancer pain, dietary restrictions, malabsorption, and 
chronic blood loss. Nutritional risk is strongly associ-
ated with increased mortality and postoperative com-
plications in GC [47]. One meta-analysis elicited that 
the malnutrition risk in cancer patients ranged from 
12.8 to 80.8% and that cancer patients at risk of malnu-
trition had poor overall survival. Hence, the NRS2002 
could be a favorable tool for risk stratification of cancer 
patients [48]. The physical activity and nutritional sta-
tus of GC patients seem to be associated with the risk of 
sarcopenia.

Fig. 5  Forest plot of subgroup analysis by BMI
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Furthermore, our findings unraveled that the larger 
tumor size was associated with a higher risk of sarco-
penia in GC patients. A foreign study discovered that 
tumor size could be used as a five-year prognostic factor 
for patients with advanced GC [49]. Based on the SEER 
database, a study demonstrated that the prediction value 
of tumor size (the “T” stage of the tumor-node-metasta-
sis staging system for many solid tumors) in the clinical 
prognosis of GC patients was uncertain and contradic-
tory. It finally concluded that tumor size could not be 
used as a prognostic predictor for GC [50]. Establish-
ing criteria for tumor size is a rather critical issue when 
classifying GC based on tumor size. While tumor stage, 
tumor differentiation, inflammatory indicators (NLR, 

HB, ALB) of adverse reactions after chemotherapy, and 
total gastrectomy approach had an OR value > 1, but 
P > 0.05, without statistical significance. Whether they 
can be used as risk factors should be further examined. 
Tumor stage and size are interrelated, and the optimal 
threshold for tumor size is different across infiltration 
depths [51]. Many studies have found that the risk of sar-
copenia is inversely related to serum albumin concentra-
tion, with higher concentrations associated with a lower 
risk [52]. In recent years, the relationship between nutri-
tional status and inflammatory indicators on the clinical 
prognosis of patients with diverse tumors, including GC, 
has also received increasing attention. Many hemato-
logical indexes such as C-reactive protein-albumin ratio, 

Fig. 6  Forest plot of subgroup analysis by tumor diameter

 



Page 12 of 15Fu et al. BMC Cancer          (2025) 25:711 

neutrophil-lymphocyte ratio, platelet-lymphocyte ratio, 
and prognostic nutritional index have been reported 
as prognostic factors for sarcopenia in GC patients 
[53]. These studies suggested that all these inflamma-
tory indexes could be predictors for sarcopenia. How-
ever, these indexes have different limitations and do not 
fully reflect the incidence and prognosis of GC patients. 
For example, a few papers investigated the gastrectomy 
approach so it may require further validation. Increasing 

literature proves that cancer patients have an elevated 
risk of sarcopenia, but it is unclear whether GC or 
other tumors develop independently. Abundant data are 
needed to further determine whether the pathogenesis 
and the five-year survival rate of GC are related to sar-
copenia. The prevention and treatment of early sarcope-
nia are not only valuable for improving the quality of life 
of patients but also for improving their survival rate and 
reducing the risk of cancer.

Fig. 7  Forest plot of subgroup analysis by NRS
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Conclusion
In this meta-analysis, the incidence of sarcopenia in 
GC patients was 26.6% in the Asian population. A high 
nutritional risk index was a risk factor for sarcopenia, 
while over 65 years old and tumor diameter > 3 cm may 
be risk factors. Whether males and other factors includ-
ing tumor stage, resection methods, and adverse reac-
tions after chemotherapy are associated with sarcopenia 
needs further investigation. Because the mechanism of 
GC-related sarcopenia is not clear, and few articles focus 
on the mechanism and differences among various fac-
tors, this article only analyzes the incidence of sarcope-
nia in GC patients. The mechanism between various risk 
factors and sarcopenia needs to be further studied. The 
incidence of sarcopenia in GC patients is higher than 
that in the general population, which can affect the sur-
vival and condition of patients. More research is needed 
to develop more appropriate treatment methods for GC 
patients with sarcopenia. In the future, more genome-
wide association analysis, epigenetics, transcriptomics, 
proteomics, metabolomics, and microbiome studies of 
sarcopenia will be conducted. These studies could deepen 
the understanding of the etiologic basis of GC combined 
with sarcopenia from genetic and molecular perspec-
tives. In addition, potential interactions between genetics 
and environmental factors are worth exploring.
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