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Abstract

IMPORTANCE The European Society for Clinical Nutrition and Metabolism (ESPEN) and the
European Association for the Study of Obesity (EASO) have recently proposed a consensus definition
and diagnostic criteria for sarcopenic obesity (SO).

OBJECTIVE To implement the ESPEN-EASO diagnostic algorithm to investigate the prevalence of
SO and its association with outcomes in patients with solid tumor cancers, with particular regard to
associations among SO, overall survival (OS), and patient quality of life (QoL).

DESIGN, SETTING, AND PARTICIPANTS This prospective cohort study included patients diagnosed
with solid tumor starting in May 7, 2013, with the last follow-up on June 30, 2022. Patients with solid
tumors were categorized into SO and non-SO groups according to ESPEN-EASO criteria. The primary
outcome was OS and the secondary outcomes included patient QoL and risk of intensive care unit
(ICU) admission. Data were analyzed from June to December 2023.

RESULTS A total of 6790 patients were included in the study (mean [SD] age, 59.64 [10.77] years;
3489 were female [51.4%]). The prevalence of SO was 4.36% (296 of 6790) in the whole cohort and
14.98% (296 of 1976) in the subgroup with obesity. SO prevalence increased with age. During a
median (IQR) follow-up period of 6.83 (5.67-7.04) years, 2103 patients died. Cox regression analysis
indicated that SO was independently associated with lower OS (hazard ratio [HR], 1.54; 95% CI,
1.23-1.92), which was observed in both men (HR, 1.51; 95% CI, 1.09-2.10) and women (HR, 1.53; 95%
CI, 1.12-2.07). SO was also associated with poorer QoL and higher risk of ICU admission (odds ratio,
2.39; 95% CI, 1.06-5.29). Among the diagnostic components of SO, low hand grip strength (HGS) was
the only SO component associated with poor OS (HR, 1.15; 95% CI, 1.04-1.28).

CONCLUSIONS AND RELEVANCE This cohort study of SO found that SO was significantly
associated with lower OS, poorer QoL, and higher risk of ICU admission. Weak HGS, 1 of the
diagnostic conditions, was the only component of SO associated with OS. The ESPEN-EASO
algorithm appears to be an applicable tool to identify cancer-associated SO, which represents a major
clinical complication and factor associated with risk for poor outcomes in these patients.
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Introduction

Sarcopenic obesity (SO) is an emerging clinical condition characterized by the coexistence of obesity
and low muscle mass and function.1 Sarcopenia was originally defined by the European Working
Group on Sarcopenia in Older People 2 (EWGSOP2) in the geriatric population as a progressive
systemic skeletal muscle disease that involves reduction of muscle mass and loss of muscle function,
mainly represented by muscle strength.2 The prevalence of sarcopenia has, however, also more
recently emerged before old age, particularly in the presence of chronic diseases.3 In patients with
cancer, cancer-induced inflammation commonly leads to muscle catabolism and altered energy
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metabolism, making sarcopenia a common complication.4 After conducting thorough assessments
of participants’ muscle mass and strength to define sarcopenia, some studies found that sarcopenia
is associated with a poor quality of life (QoL) and poor outcomes in patients with cancer.5,6

Additionally, it is highly correlated with higher rates of severe chemotherapy toxic effects and related
changes in body composition.7

Obesity, as another feature of SO, has also attracted much attention. Extensive research has
established that obesity is closely related to an increased risk of cancer.8 Counterintuitively, in the
context of patients with cancer, some studies have reported better cancer outcomes in the presence
of high body mass index (BMI).9 However, when obesity and low muscle mass are combined, they
have been consistently associated with negative impact on survival.10 In addition, although SO per se
is not inevitably associated with frailty, obesity with low muscle mass may represent a risk factor for
frailty and disability.11 It seems therefore particularly relevant to clarify the characteristics of SO and
its potential association with outcomes in patients with cancer.

In 2022, the European Society for Clinical Nutrition and Metabolism (ESPEN) and the European
Association for the Study of Obesity (EASO) initiated efforts to establish expert consensus on the
definition and diagnostic criteria for SO.12 According to this consensus, SO should be rigorously
screened, diagnosed, and staged. However, as for most new consensuses, the general applicability
and cutoff values of parameters in complex clinical settings will require future validation and
optimization. Therefore, this multicenter prospective cohort study aimed to evaluate the prevalence
of SO diagnosed according to the ESPEN and EASO criteria and its association with survival and
quality of life (QoL) in patients with cancer.

Methods

Study Design and Study Population
The study population was derived from the Investigation of Nutrition Status and its Clinical Outcome
of Common Cancers (INSCOC), which was initiated by our research group in 2013.13 All patients
provided their written informed consent at the time of enrolment. Inclusion and exclusion criteria for
this study are described in the eMethods 1 in Supplement 1. Briefly, we included adult patients with
solid tumors, such as lung, digestive system, female reproductive system, and breast cancer. This
cohort study was approved by the ethics committee of Beijing Shijitan Hospital and was reported
following the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
reporting guideline. In accordance with the consensus recommendations of ESPEN and EASO,12 the
assessment of SO was divided into 3 main steps: screening, diagnosis, and staging.

Screening consisted of 2 steps. The first involved an elevated BMI or an increase in waist
circumference. The second included alternative indicators or suspicion factors of low muscle
function, such as clinical symptoms and general factors associated with risk (eMethods 2 in
Supplement 1).14

The diagnostic process consisted of 2 steps: changes in skeletal muscle function parameters and
subsequently changes in body composition. In this study, we used hand grip strength (HGS) to assess
muscle function (eMethods 3 in Supplement 1). We used a standard cutoff of 28 kg for men and 18
kg for women.15 Furthermore, to explore appropriate cutoff values, we established sex-specific
quintiles for HGS in this cohort (22.7 kg for men and 13.8 kg for women) as diagnostic criteria.16

Increased fat mass (FM) and low appendicular lean mass adjusted for body weight (ALM/W) were
used as indicators of changes in body composition. FM was measured using bioelectrical impedance
analysis (BIA) (eMethods 4 in Supplement 1).17 ALM was calculated using an equation adapted for
the Chinese population, which has been widely described (eMethods 5 in Supplement 1).18 Cutoff
values of ALM/W are 29.9% for men and 25.1% for women.19 We explored suitable cutoff values for
body composition and used the highest 2 quintiles of FM (23.3% for men and 34% for women)20 and
1 SD below the sex-specific mean (31.2% for men and 24.5% for women) as cutoff values.12
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After confirming the diagnosis of SO, the consensus recommends classifying patients with SO
into stages 1 and 2 based on complications, particularly those attributable to changes in body
composition and skeletal muscle function (metabolic diseases, disabilities resulting from high FM
and/or low muscle mass, and cardiovascular and respiratory diseases).12

Collection of Covariate Data
All patients underwent comprehensive interviews and assessments by professional nutritionists and
physicians after admission. Covariates included baseline data (sex, age, education level, family
history of cancer, cancer stage, diabetes, hypertension, coronary heart disease, smoking, alcohol
consumption, and treatment modality), laboratory data (creatinine, albumin, and neutrophil to
lymphocyte ratio [NLR]), anthropometric indicators (maximum upper arm circumference [MAC],
triceps skinfold thickness [TSF], and calf circumference), and questionnaire scales (Karnofsky
Performance Score [KPS], recent weight loss in the last 6 months, and nutritional support).

Outcomes
The primary outcome of this study was overall survival (OS). OS was defined as the time from the
date the patient was diagnosed with cancer to death or last follow-up (June 30, 2022). Secondary
outcomes included patient QoL and risk of admission to the intensive care unit. We assessed the QoL
of patients with cancer using the European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire (QLQ-C30) (eMethods 6 in Supplement 1).21

Statistical Analysis
All statistical analyses were performed using R software, version 4.2.0 (R Project for Statistical
computing). A 2-sided P value less than .05 was considered statistically significant. All data, normally
or not normally distributed, were presented as means and SDs or medians and IQRs and compared
between groups using t tests, analysis of variance tests, or Mann-Whitney U tests. Categorical
variables are expressed as number and percentage and were compared between groups using the χ2

test. Bonferroni correction was used in the comparison of multiple groups. Univariable and
multivariable logistic regression analyses were used to explore factors associated with risk for SO.
Kaplan-Meier curves and log-rank test were used to illustrate survival among different groups. Cox
proportional hazards models were used to investigate the association between SO and OS as
described by hazard ratios (HR) and 95% CIs. Subgroup and interaction analyses were conducted to
explore the association between SO and OS among different subgroups. To validate the robustness
of the results, sensitivity analyses were performed (eMethods 7 in Supplement 1). Furthermore,
because of the relatively low prevalence of SO, inverse probability treatment weighting (IPTW) was
applied (eMethods 8 in Supplement 1), which may have helped balance the observed baseline
characteristic differences between the 2 groups, thus mitigating bias due to confounding factors.22

Data were analyzed from June to December 2023.

Results

Baseline Characteristics and Factors Associated With Risk for SO
A total of 6790 participants were included in this study (eFigure 1 in Supplement 1). Their mean (SD)
age was 59.64 (10.77) years, and 3489 were female (51.4%). Over a median (IQR) follow-up of 6.83
(5.67-7.04) years, 2103 patients died. Compared with patients without SO, those with SO were older,
had lower education levels, and were more likely to have comorbidities. In addition, they had higher
serum creatinine, MAC, TSF, and calf circumference (eTable 1 in Supplement 1). Furthermore, we
categorized patients into nonobese, obese without sarcopenia, and SO or into nonsarcopenia,
sarcopenia without obesity, and SO to elucidate the prevalence and characteristics of SO in patients
with obesity or in patients with sarcopenia (Table 1). Bonferroni correction provided more details on
intergroup comparisons (eTable 2 in Supplement 1).
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According to expert consensus on SO, we screened, diagnosed, and staged 6790 participants
(Figure 1). Among them, there were 1976 patients with BMI 25 or higher (29.10%), 1809 patients
with low HGS (26.64%), and 1621 patients with low ALM/W (23.87%). A total of 296 participants
(4.36% of the total cohort and 14.98% of the obesity subgroup) were diagnosed with SO. Since
patients had cancer by definition, all of them were assigned to stage 2 disease.

Subsequently, we described the prevalence of SO in different age groups, sexes, and types of
cancer (eFigure 2 in Supplement 1). Regardless of sex in the overall population, the prevalence of SO
gradually increased with age. Breast cancer (75 of 1263 [5.94%]), lung cancer (120 of 2558 [4.69%]),
and colorectal cancer (45 of 987 [4.56%]) had the highest prevalences. Logistic regression analysis
showed that sex, age, education level, smoking, advanced stage, radiotherapy, weight loss, and NLR
of 3 or greater were associated with SO in patients with cancer (eTable 3 in Supplement 1).

Association Between SO and OS
Kaplan-Meier curves indicated that patients with SO had significantly poorer OS than those without
SO (χ 2

1 = 14.7; P < .001) (Figure 2). Subsequently, we investigated the association of SO with its
diagnostic components and OS (Table 2). After adjusting for potential confounding factors, SO was
associated with poor OS in patients with cancer (HR, 1.54; 95% CI, 1.23-1.92). This association was
also observed in both men (HR, 1.51; 95% CI, 1.09-2.10) and women (HR, 1.53; 95% CI, 1.12-2.07).
Regarding the SO components, only HGS showed a significant association with OS (HR, 1.15; 95% CI,
1.04-1.28).

In our subgroup and interaction analyses, we did not observe any significant interactions
between SO and the covariates (eFigure 3 in Supplement 1). Subsequently, we described the
association between SO and outcomes in various groups of patients with cancer. Kaplan-Meier
curves (eFigure 4 in Supplement 1) and multivariable Cox regression analysis (eTable 4 in
Supplement 1) indicated that SO was associated with poor outcomes in patients with lung, colorectal,
and pancreatic cancers. Despite our classification of cancer types, Cox regression results showed that
SO was associated with worse outcomes in both digestive system cancers (HR, 1.53; 95% CI,
1.07-2.18) and nondigestive system cancers (HR, 1.58; 95% CI, 1.22-2.04).

Furthermore, we compared the differences in outcomes among the 4 groups (no sarcopenia
and no obesity, no sarcopenia and obesity, sarcopenia and no obesity, and sarcopenia and obesity)
(Table 3). The results showed that, regardless of sex specificity (men: HR, 1.38; 95% CI, 0.98-1.95;
women: HR, 1.94; 95% CI, 1.45-2.59) or in the whole cohort (HR, 1.71; 95% CI,1.38-2.13), patients with
SO had worse outcomes compared with those without SO (no sarcopenia and no obesity).

Figure 1. Screening, Diagnosis, and Staging Procedure for Sarcopenic Obesity (SO)

6790 Participants included in the study

964 Diagnosis
668 With low HGS (HGS <28 kg for male patients; HGS <18 kg for

female patients)
296 With increased FM% (sex-, age-, and ethnicity-specific) and

reduced muscle mass (<29.9% for male patients; <25.1% for
female patients)

Two-level staging
Stage 1: no complications
Stage 2: presence of at least 1 complication attributed to SO

1976 Screened

1012 Excluded due to BMI too low and missing surrogate
parameters for sarcopenia

BMI indicates body mass index; FM, fat mass; HGS,
hand grip strength.
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Additional Analyses
Several sensitivity analyses were conducted (eTable 5 in Supplement 1). Considering that the impact
of age on survival may not be linear, we also included the squared age as a covariate, and patients
with SO also had worse outcomes (HR, 1.74; 95% CI, 1.43-2.12). To avoid the influence of treatment,

Figure 2. Kaplan-Meier Curves of Overall Survival for Patients Stratified by Sarcopenic Obesity (SO)
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Table 2. Associations Between SO and Its Components and OS

Modela

All Men Women

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value
SO

Model 0 1.43 (1.19-1.72) <.001 1.38 (1.07-1.79) .02 1.58 (1.21-2.06) <.001

Model 1 1.35 (1.09-1.68) .01 1.28 (0.93-1.77) .13 1.41 (1.05-1.90) .02

Model 2 1.54 (1.23-1.92) <.001 1.51 (1.09-2.10) .01 1.53 (1.12-2.07) .01

Body mass index

Model 0 0.83 (0.75-0.91) <.001 0.94 (0.83-1.07) .37 0.81 (0.70-0.94) .004

Model 1 0.86 (0.78-0.96) .01 0.85 (0.73-0.99) .04 0.89 (0.76-1.04) .13

Model 2 1.10 (0.96-1.25) .16 1.01 (0.85-1.21) .89 1.22 (1.01-1.48) .04

Fat mass

Model 0 1.19 (1.06-1.33) .003 1.13 (0.99-1.30) .08 1.05 (0.86-1.29) .60

Model 1 0.94 (0.82-1.07) .36 0.94 (0.80-1.11) .48 0.99 (0.80-1.23) .91

Model 2 1.09 (0.94-1.25) .24 1.07 (0.90-1.28) .45 1.13 (0.90-1.43) .29

Hand grip strength

Model 0 1.44 (1.32-1.57) <.001 1.28 (1.14-1.43) <.001 1.72 (1.51-1.97) <.001

Model 1 1.32 (1.20-1.45) <.001 1.20 (1.05-1.36) .01 1.49 (1.29-1.73) <.001

Model 2 1.15 (1.04-1.28) .01 1.07 (0.93-1.23) .37 1.25 (1.07-1.46) .004

Appendicular lean mass adjusted
for body weight

Model 0 1.05 (0.93-1.18) .43 0.97 (0.83-1.14) .75 1.12 (0.94-1.35) .21

Model 1 0.90 (0.78-1.04) .15 0.88 (0.73-1.06) .17 0.90 (0.72-1.12) .34

Model 2 1.07 (0.92-1.25) .38 1.05 (0.85-1.30) .65 1.05 (0.83-1.32) .68

a Model 0 was the crude model. Model 1 was adjusted for age, sex, cancer type, stage,
treatment. Model 2 was adjusted for age, sex, cancer type, stage, treatment, education
level, neutrophil to lymphocyte ratio, family history of cancer, diabetes, hypertension,
chronic heart disease, alcohol use, smoking, serum creatinine, albumin, maximum

upper arm circumference, triceps skinfold thickness, calf circumference, weight loss,
nutrition support, body mass index, hand grip strength, fat mass, and appendicular
lean mass adjusted for body weight.
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we divided patients into newly diagnosed and treated. The results suggest that regardless of whether
patients had received treatment, SO remained associated with poorer outcomes (eFigure 5 in
Supplement 1). Then we performed IPTW analysis and found no significant difference in age, sex, and
stage of matched patients (eTable 6 in Supplement 1). The IPTW analysis suggested that even after
assigning the appropriate weights to each patient, patients with cancer with SO still had poorer
outcomes (HR, 2.00; 95% CI, 1.42-2.82) (eFigure 6 and eTable 7 in Supplement 1). We also explored
the association between SO and other outcomes. Regarding QoL (eTable 8 in Supplement 1), patients
with SO had worse mean (SD) global health status score (70.28 [21.58] vs 66.54 [21.57]; P = .02) and
physical (85.86 [18.96] vs 81.34 [20.58]; P < .001), role (85.10 [23.27] vs 80.58 [23.84]; P = .01),
emotional (89.81 [16.07] vs 87.07 [18.29]; P = .02), and cognitive functioning (89.43 [16.04] VS.
86.17 [18.72]; P = .01) scores. In terms of symptoms, patients with SO were more likely to experience
fatigue (17.90 [21.12] vs 21.42 [22.58]; P = .02) and dyspnea (10.92 [19.94] vs 14.78 [23.49]; P = .01).
Regarding admission rates to the ICU (eTable 9 in Supplement 1), SO was associated with a higher
admission rate (odds ratio [OR] before IPTW, 2.39; 95% CI, 1.06-5.29; OR after IPTW, 2.55; 95% CI,
1.18-5.41).

Exploring the Optimal Cutoff Values
As mentioned in the Methods, we explored the cohort-specific cutoff values for SO diagnosis
(eFigure 7 in Supplement 1). Among the 1976 patients screened according to BMI and symptoms, 298
patients were identified as having the lowest HGS. After assessing body composition, 140 patients
(2.06%) were diagnosed with SO, all of whom were classified as stage 2. When stratified by age, the
prevalence of SO increased (eFigure 8 in Supplement 1). Cox regression analysis (eTable 10 in
Supplement 1) indicated that, despite using a more stringent diagnosis approach, SO remained
associated with poor outcomes in patients with cancer (HR, 1.98; 95% CI, 1.49-2.64).

Discussion

This study explored the prevalence of SO diagnosed using the ESPEN and EASO criteria and their
association with outcomes in a cohort of 6790 patients with cancer. Results revealed that 4.36% of
the whole cohort had SO, which increased to 14.98% when considering the obesity subgroup. SO
prevalence increased with age. In terms of cancer type, SO was more prevalent in patients with
breast, lung, and colorectal cancers.

Table 3. The Association Between Sarcopenia, Obesity, and Outcomes Stratified by Sex

Modela
No sarcopenia
and no obesity

No sarcopenia
and obesity P value

Sarcopenia
and no obesity P value

Sarcopenic
obesity P value

All

Model 0 1 [Reference] 0.67 (0.60-0.76) <.001 1.15 (1.02-1.44) .04 1.37 (1.12-1.68) .002

Model 1 1 [Reference] 0.77 (0.68-0.87) <.001 1.29 (1.02-1.63) .03 1.38 (1.13-1.70) .002

Model 2 1 [Reference] 0.98 (0.85-1.13) .80 1.31 (1.03-1.67) .03 1.71 (1.38-2.13) <.001

Men

Model 0 1 [Reference] 0.76 (0.64-0.89) <.001 0.81 (0.44-1.52) .52 1.29 (0.93-1.80) .13

Model 1 1 [Reference] 0.79 (0.67-0.93) .005 1.12 (0.60-2.11) .72 1.15 (0.82-1.61) .41

Model 2 1 [Reference] 0.93 (0.77-1.13) .49 1.11 (0.58-2.11) .75 1.38 (0.98-1.95) .07

Women

Model 0 1 [Reference] 0.68 (0.57-0.82) <.001 1.63 (1.27-2.09) <.001 1.74 (1.34-2.25) <.001

Model 1 1 [Reference] 0.75 (0.63-0.90) .002 1.25 (1.06-1.63) .02 1.55 (1.18-2.02) .001

Model 2 1 [Reference] 1.06 (0.86-1.32) .59 1.27 (0.96-1.66) .09 1.94 (1.45-2.59) <.001

a Model was adjusted for age, sex, cancer type, stage, treatment, education level,
neutrophil to lymphocyte ratio, family history of cancer, diabetes, hypertension,
chronic heart disease, alcohol use, smoking, serum creatinine, albumin, maximum

upper arm circumference, triceps skinfold thickness, calf circumference, weight loss,
nutrition support, body mass index, hand grip strength, fat mass, and appendicular
lean mass adjusted for body weight.
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Although the definitions of sarcopenia and obesity are well established, the definition of SO has
been a subject of controversy, leading to substantial variability in reported SO prevalence based on
selected definitions and diagnostic criteria.23 A study24 showed a high prevalence of SO in the elderly
population, with the prevalence ranging from 1.3% to 12.5% depending on the criteria. Another
study25 used 8 different methods to define SO, resulting in prevalence rates ranging from 3.6% to
94%. The lack of standardization in SO definitions prompted the SO initiative by ESPEN and EASO.
This guideline aimed to be independent of age and disease. In early studies implementing the ESPEN-
EASO algorithm, prevalence of SO was 7.9% in patients with stroke and was negatively correlated
with improvements in daily living activities.26 The prevalence of ESPEN-EASO–defined SO was
reported to be 4.5% to 10% in free-living older adults using dual-energy x-ray absorptiometry or BIA
to assess muscle mass.27-29 In contrast, the population in this study is patients with cancer; therefore,
metabolic complications are expected to be common, with particular regard to high systemic
inflammation and metabolic rate, which may contribute to skeletal muscle wasting and loss of fat
mass.30 Patients with cancer are often exposed to acute catabolic events due to complications and
treatments such as chemotherapy and radiation therapy, which may also reduce food intake.31-33

Nutritional complications with concomitant long-term loss of weight could have potentially limited
the prevalence of SO in the whole cohort. However, the prevalence of SO among patients with
obesity was high at nearly 15%, suggesting that this remains a noteworthy issue. The finding of high
prevalence of SO in patients with breast cancer is intriguing, since breast cancer is typically less
catabolic than other forms of cancer. However, obesity is a specific risk factor for breast cancer.34 It
is possible that obesity duration in patients with breast cancer was longer than others, with more
profound metabolic derangements with negative impact on skeletal muscle.

Previous studies have explored the relationship between SO and clinical outcomes in various
disease conditions using different definitions.35 Lack of consensus has continued to limit
implementation of SO diagnosis in clinical practice. In this study, Cox regression analysis
demonstrated that ESPEN-EASO–defined SO was significantly associated with poor outcomes,
particularly in patients with lung, colorectal, and pancreatic cancers. Secondary outcome analyses
revealed associations among SO, QoL, and risk of admission to the ICU of patients with cancers.
Based on the current findings, SO diagnosis using the ESPEN-EASO algorithm appears to enhance the
ability to identify patients at higher risk of adverse outcomes. It is also important to point out that
low HGS is the main component leading to the diagnosis of SO and was independently associated
with lower OS, whereas the association with muscle mass was not observed in this study. These
findings are consistent with recent studies, where low muscle function was the most prominent
derangement.27,28 The role of HGS has been extensively discussed. It is not only associated with the
occurrence of several cancers, such as liver cancer and breast cancer,36 but also affects the outcomes
of patients with cancer.37,38 As for skeletal muscle mass, although computed tomography–assessed
low muscle mass has been reported to predict reduced survival in patients with cancer with
obesity,39 this association has not been invariably confirmed in all subsequent reports.40-42

Variability in cancer type, clinical conditions, and complications could contribute to some
discrepancies. In addition, methods for muscle mass assessment could also affect results. BIA may
have limitations due to its inability to detect altered muscle composition and potential fat infiltration
which may be particularly relevant in the presence of obesity.43 For patients with concurrent obesity
and sarcopenia in chronic disease, the degree of intermuscular fat infiltration as determined by CT
has been reported to be significantly increased and closely associated with outcomes.44 The use of
BIA in this study may therefore have overestimated the functional muscle mass in some patients. For
certain populations and specific conditions, BIA may still have limitations compared with CT.43

Standardizing HGS and body composition assessment techniques may be required to optimize
effectiveness of the ESPEN-EASO algorithm in the future. For regions with poorer economic
development or inadequate health care, increasing the emphasis on HGS in the diagnosis of SO might
be worth exploring.
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Since the ESPEN-EASO algorithm envisions the potential use of optimized cutoff values to
detect and diagnose SO in different populations and cohorts, we explored a method for selecting
additional cutoff values based on previous studies.16,19,45 After adopting stricter criteria, the rate of
SO decreased to 2.06%, despite the poorer outcomes of patients with SO. Therefore, it is important
to note that overly strict criteria may reduce the sensitivity of SO diagnosis in patients with cancer.

Limitations
This study had several limitations. First, the study population is Chinese patients with cancer, and the
racial specificity of body composition cannot be ignored. The generalizability of these results may be
limited. Second, although this study validated and explored the diagnosis of SO using different
criteria, we may not have identified the optimal cutoff values to maximize the detection rate of SO.
Third, the use of BIA for muscle mass assessment may not be accurate for older patients and those
with a high BMI. Precise imaging data are necessary as they can more accurately identify
intermuscular fat mass. Fourth, many patients in advanced stages may be bedridden for extended
periods due to frailty or other complications, making it difficult to cooperate with muscle function or
body composition measurements.

Conclusions

In patients with solid tumors, the prevalence of SO, as defined by the ESPEN-EASO criteria, was
4.36% in the whole cohort and 14.98% in the obesity subgroup. Higher rates were observed in
patients with breast, lung and colorectal cancers. SO was significantly associated with QoL, ICU
admission rate, and OS in patients with cancer. Patients with cancer should undergo regular
screening and diagnosis for SO, and the ESPEN-EASO algorithm may be an effective tool for the
clinical implementation of SO.
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