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ABSTRACT
Introduction: Sarcopenia, muscle loss, often coexists with MASLD, a common liver disorder, which is more 

prevalent in those with sarcopenia. Sarcopenia also increases the risk of liver conditions like steatosis and fibrosis. 

Studies on sarcopenia in MASLD are common in developed countries, but fewer follow the EWGSOP2 guidelines in 

Brazil.

Aim: To assess sarcopenia prevalence in MASLD patients.

Methods: Cross-sectional study conducted at the Gastroenterology/Hepatology Service of ISCMPA with patients 

diagnosed with MASLD. The EWGSOP2 criteria were used to evaluate sarcopenia. Categorical data presented as 

absolute and relative frequency; parametric continuous data expressed as mean ± standard deviation; non-parametric 

continuous data as median and IQR. Gender differences in were analyzed using Fisher's Exact Test or Chi-squared 

tests, and for continuous variables, T student tests (parametric) and Mann-Whitney U tests for independent samples 

(non-parametric). The significance level was set at 5% (p<0.05).

Results: The study involved 103 MASLD patients with an average age of 60.39 years, comprising 48 (46.60%) adults 

and 55 (53.40%) older individuals. Concerning sarcopenia diagnosis, four individuals exhibited decreased muscle 

strength; two had reduced MME (sarcopenia); and one showed decreased walking speed (severe sarcopenia). Among 

the participants, 63 (60.6%) were physically active. 35 (62.5%) had mild to moderate steatosis, while 21 (37.5%) had 

severe steatosis. In terms of EHNA, 13 subjects (24.08%) had moderate to severe EHNA. Regarding fibrosis 

classification, 68 (72.34%) individuals had undetermined or high probability based on the NAFLD score, with higher 

prevalence in males (n=23; 88.5%). Fibrosis assessment via liver biopsy revealed 27 (28.72%) in F1 and F2 and 15 

(16.96%) in F3 and F4. Stratification of fibrosis into F3 and F4 was more common among men (n=9; 47.4%). 

Conclusion: Most of the population was physically active. The parameters indicating sarcopenia exceeded 

the thresholds recommended by EWGSOP2. The prevalence of sarcopenia was low in individuals with MASLD. 
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the period of realization, and that signed the ICF, were
included. Exclusion criteria encompassed patients with hepatitis
B or C viruses, significant alcohol consumption (>20 g/day for
women and >30 g/day for men), other causes of chronic liver
diseases, secondary causes of MASLD, and patients with
hepatocellular carcinoma. The data collection occurred between
January-2018 until March-2020 [13-15].

The study received approval from the research ethics committee
of the University of Health Sciences of Porto Alegre (UFCSPA)
and the Irmandade Santa Casa de Misericórdia de Porto Alegre
(ISCMPA) under the reference numbers 1.894.929 and
1.856.118, respectively. Additionally, all patients pro-vided
informed consent by signing the Informed Consent Form (ICF).
All the procedures followed the declaration of Helsinki, and the
Brazilian law of protection of personal data (law 13.709/2018).

Data collection

The collects were made by trained professionals, blinded for the
outcomes. The data collected were analyzed by a statistician
blinded for all project’s information.

Participants underwent a comprehensive medical history
assessment, including current and past medical history,
socioeconomic status, smoking behavior, alcohol consumption,
and ethnicity. For the laboratory assessments, fasting blood
samples were collected by personnel from the Clinical Analysis
Laboratory of ISCMPA. The following tests were conducted:
Glucose and insulin levels, Alanine aminotransferase (ALT),
Aspartate aminotransferase (AST), albumin, platelets,
creatinine, creative protein, total cholesterol, HDL cholesterol,
LDL cholesterol, and triglycerides. From these analytes, insulin
resistance and sensitivity markers and the Metabolic Associated
Fatty Liver Disease (MASLD) score were calculated.

Insulin resistance was estimated through the Homeostasis
Model Assessment (HOMA-IR) calculation, defined as:

(fasting insulin (pmol/l) × fasting plasma glucose (mmol/l))/
22.5.

Insulin resistance, based on the HOMA-IR index, was
considered when values exceeded 2.71 [16,17]. It was also
calculated using the TyG.

TyG=Ln (fasting triglycerides (mg/dL) × fasting glucose
(mg/dL)/2)

With values greater than 4.55 for women and 4.68 for men
indicating insulin resistance [18]. Insulin sensitivity was
estimated through the Quantitative Insulin Sensitivity Check
Index (QUICK), given by the formula:

1 / (log fasting plasma glucose (mg/dL) + log fasting insulin
(μU/dL))

There is no specific cutoff point for the QUICK index.
However, Katz et al., found the following means and standard
deviations: non-obese 0.382 ± 0.007; obese 0.331 ± 0.010; and
individuals with diabetes 0.304 ± 0.007. Individuals are
considered insulin-sensitive when QUICK index values are
equal to or greater than these respective values found [19].
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INTRODUCTION
Metabolic Dysfunction Associated Steatotic Liver Disease 
(MASLD) is one of the most common metabolic liver disorders, 
becoming the predominant cause of chronic liver disease, with 
an estimated worldwide prevalence of approximately 25%, and 
its incidence is rapidly increasing [1-3]. MASLD comprises a 
broad spectrum of diseases, including simple steatosis, Non-
Alcoholic Steatohepatitis (NASH), fibrosis, cirrhosis, liver 
failure, and hepatocellular carcinoma [4]. Globally, the 
prevalence of NAFLD is rising due to an increasingly sedentary 
lifestyle, the globalization of the Western diet, and the growing 
frequency of obesity, Insulin Resistance (IR), Type 2 Diabetes 
Mellitus (T2DM), and dyslipidemia [5].

Sarcopenia and MASLD share some pathophysiological 
mechanisms, with IR consistently associated with both 
conditions. The primary pathophysiology of sarcopenia is linked 
to insulin resistance, which plays a pivotal role in the 
development of MASLD. The prevalence of sarcopenia is higher 
in patients affected by NAFLD and correlates with the severity 
of MASLD [6]. Sarcopenia is a progressive and widespread 
skeletal muscle disorder associated with an increased likelihood 
of adverse outcomes, including falls, fractures, physical 
disability, and mortality [7]. While sarcopenia has been linked to 
aging, its development is now recognized earlier, with various 
factors contributing to its development beyond aging, often 
being associated with multisystem disorders, including MASLD 
[8]. These insights have implications for interventions aimed at 
preventing or delaying the development of sarcopenia.

In a recent meta-analysis, the risk of MASLD and MASLD-
related fibro-sis was higher in individuals with sarcopenia than 
in those without sarcopenia (29% and 57%, respectively) [9]. In 
general, sarcopenia is associated with an increased risk of 
hepatic steatosis, NASH, and advanced fibrosis [10]. Muscle loss 
is related to reduced survival, longer hospital stays, and 
mortality in cirrhotic patients [11]. Furthermore, muscle 
function is interconnected with MASLD, and vice versa.

The prevalence of sarcopenia in patients with MASLD has been 
investigated in clinical studies conducted in populations of 
developed countries following the first consensus of the 
European Working Group on Sarcopenia in Older People 
(EWGSOP), with few Brazilian studies on patients with MASLD 
in accordance with the guidelines of the second consensus 
(EWGSOP2) [12].

The objective of this study was to determine the prevalence of 
sarcopenia in individuals with MASLD.

MATERIALS AND METHODS
This was a cross-sectional study derived from an observational 
prospective cohort study involving individuals diagnosed with 
MASLD who received outpatient care at the Gastroenterology/
Hepatology Service of the Santa Casa de Misericórdia de Porto 
Alegre (ISCMPA).

All patients over 18 years of age with confirmed MASLD, 
determined by hepatic biopsy or non-invasive methods 
(imaging), attended at Outpatient Clinic of ISCMPA between
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calculated using the formula proposed by Janssen et al., [30]. 
Additionally, the Skeletal Muscle Mass Index (SMI) was 
calculated by dividing height by weight squared (Kg/m²).

Physical performance was evaluated through the usual gait 
speed, using the six-minute walk test conducted according to the 
recommendations of Janssen et al., [30]. The data was obtained 
by dividing the meters covered by 360 seconds (six minutes). 
The level of physical activity was assessed using the International 
Physical Activity Questionnaire (IPAQ) [31].

Statistical analysis

The sample was collected by convenience from the outpatient 
clinic at the Gastroenterology/Hepatology Service of ISCMPA.

For descriptive analysis, categorical data were presented as 
absolute (n) and relative (%) frequency, while parametric 
continuous data were expressed as mean ± standard deviation, 
and non-parametric continuous data were presented as median 
(interquartile range). To test gender differences in categorical 
variables, Fisher's Exact Test or Chi-square tests were used, and 
for continuous variables, independent samples t-tests 
(parametric) and Mann-Whitney U tests (non-parametric) were 
applied. The analysis was conducted using the Statistics Package 
for the Social Sciences, version 22, with a significance level of 
5% (p<0.05).

RESULTS
The study included 103 patients with MASLD, comprising 48 
(46.6%) adults and 55 (53.4%) older individuals. The average 
age of the population was 60.39 years. Table 1 summarizes the 
population's characteristics. Regard-less of age and gender, all 
individuals had a BMI equal to or above 30 kg/m², indicating 
overweight, with a higher tendency in women. The average waist 
circumference for the population exceeded 88 cm for women 
and 102 cm for men, both considered risk factors for 
cardiovascular diseases. There was no loss of sample, once all 
patients potentially analyzed were included in the analyzes.

Although women exhibited lower peak handgrip strength on 
average compared to men, both groups exceeded EWGSOP2 
criteria. A similar pattern was observed for skeletal muscle mass, 
with women having a lower average SMI. The median SMI 
change concerning EWGSOP2 cutoff points was higher for 
women. In the Six-Minute Walk Test (6MWT), both women and 
men achieved values in meters per second greater than the 
EWGSOP2 criteria.

Physical activity levels were generally high, with women being 
more active than men. Regarding comorbidities, a significant 
portion of the population had hypertension (72.1%), 
dyslipidemia (59.6%), and type 2 diabetes (57.7%). In women, 
hypertension and metabolic syndrome were more common, 
while in men, dyslipidemia and diabetes were prevalent.

3
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For fibrosis evaluation, hepatic biopsy was performed whenever 
possible, and in other patients, fibrosis was assessed using the 
MASLD score, calculated using the laboratory tests available at 
the study's inclusion. Those with a MASLD score indicating 
intermediate probability (score between -1.455 and 0.675) or 
high probability (cutoff point >0.675) of hepatic fibrosis were 
invited to undergo hepatic biopsy [20].

Hepatic biopsy was indicated following the guidelines of the 
American Association for the Study of Liver Disease (AASLD)
(4), which recommend biopsy for patients with MASLD at risk 
of Non-Alcoholic Steatohepatitis (NASH) and advanced fibrosis 
as part of a care protocol. Hepatic biopsy was performed using 
ultrasound-guided Trucut needle technique, and the obtained 
material was analyzed by a professional with expertise in the 
field of liver pathology, covering relevant histopathological 
classifications for MASLD assessment. The histopathological 
analyses employed the NAFLD Activity Score (NAS), validated 
by Kleiner et al., and the score created by Bedossa et al., for the 
evaluation of MASLD in morbidly obese patients [21,22].

Regarding the physical examination, body weight and height 
were measured to calculate the Body Mass Index (BMI) using 
the formula weight (kg)/height (m) squared. The nutritional 
status, according to the BMI, for adult patients (20-59 years and 
11 months old) was classified according to the World Health 
Organization, while elderly patients were classified according to 
Lipschitz et al., [23]. Waist Circumference (WC) was measured 
at the mid-point between the last rib and the iliac crest, 
classified as visceral obesity according to WC measurements 
specific to ethnicity (cm) for men (M) women (F): Caucasians: ≥ 
94 cm (M); ≥ 80 cm (F); South Africans, Western 
Mediterranean’s, and Middle Easterners: same as Caucasians; 
South Asians and Chinese: ≥ 90 cm (M); ≥ 80 cm (F); Japanese: 
≥ 90 cm (M); ≥ 85 cm (F); South Americans and Central 
Americans: use South Asian references (International Diabetes 
Federation). These measurements were conducted by trained 
professionals using previously established and validated 
procedures [24].

Sarcopenia assessment and diagnosis were conducted following 
the criteria outlined by the European Working Group on 
Sarcopenia in Older People 2 (EWGSOP2). Muscle strength was 
assessed by measuring handgrip strength using a portable 
dynamometer from JAMAR (JAMAR Hydraulic Hand 
Dynamometer, SAEHAN Corp, Korea Biometrics Europe BV, 
Almere, Nether-lands) [25-27]. The data was recorded in 
Kilograms (Kg). The patient's position and test execution 
adhered to the recommendations of the American Society of 
Hand Therapy [28].

Total body Skeletal Muscle Mass (SMM) was assessed using Bio-
Impedance Analysis (BIA). A Biodynamics model 450 device 
was employed for BIA measurements. The patient's preparation 
and positioning followed the protocol proposed by the 
European Society for Clinical Nutrition and Metabolism [29]. 
The collected data was impedance resistance, and SMM was  
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Variables: Continuous 
data

Female Male p

n mean+SD or median 
(IQR)

n mean+SD or median 
(IQR)

Age (years) 76 60.01 ± 10.06 27 61.44 ± 12.18 0.587

Height (m) 76 1.88 ± 0.32 27 2.00 ± 0.00 0.002

Weight (Kg) 76 81.46 ± 13.14 27 88.22 ± 16.81 0.066

76 33.29 ± 5.10 27 30.46 ± 5.62 0.026

Waiste circumference 
(cm)

50 105.42 ± 11.28 14 106.50 ± 13.98 0.793

Handgrip Strength
(Kgf)

75 26.39 ± 6.09 27 38.11 ± 9.47 0.000

Grip strength
percentage production

75 83.16 ± 23.11 27 84.84 ± 22.00 0.739

49 6.66 ± 1.89 14 9.65 ± 2.32 0.000

Delta MMI relative to 
EWGSOP2

49 0.34 (-0.66-2.94) 14 2.87 (-0.15-4.25) 0.024

6MWT length (m) 72 358.19 ± 80.08 27 400.67 ± 106.05 0067

6MWT speed (m/s) 72 0.99 ± 0.22 27 1.11 ± 0.30 0.068

6MWT percentage
production

72 71.84 ± 24.43 27 78.11 ± 20.03 0.193

Categoric data n % n % p

Sedentary (by IPAQ) 10 17.2% 6 28.6% 0.268

Physical active (by 
IPAQ)

48 82.8% 15 71.4%

Systemic arterial
hypertension

57 81.4% 18 69.2% 0.199

Diabetes melittus 39 55.7% 21 84.0% 0.012

Dislipidemia 43 61.4% 19 79.2% 0.114

Metabolic syndrome 28 40.6% 5 23.8% 0.163

Note: Categoric data expressed in absolute frequency (n) and relative (%); Continuous data (parametric): mean and standard deviation; Continuous 
data (non-parametric): median and Interquartile Range (IQR); For gender comparisons: Continuous variables (parametric) were analyzed using the 
independent samples t-test (p-Student's t-test); Continuous variables (non-parametric) were analyzed using the Mann-Whitney U test; Categorical 
variables were compared using the Chi-square test (p-Chi-square test). The variables included: SMM (Skeletal Muscle Mass); SMMI (Skeletal Muscle 
Mass Index); 6MWT (Six-Minute Walk Test).

Table 2 presents the characterization of laboratory tests and 
insulin resistance and sensitivity markers. Serum concentrations 
of Aminotransferases (ALT and AST), platelets, and albumin 
were used to calculate the NAFLD score. For the levels of C-
Reactive Protein (CRP), women had a median above the normal 
reference values, indicating an active inflammatory process, 
higher than that found in men.

Regarding lipid profile laboratory tests, it was observed that the 
serum triglyceride results for both genders exceeded the cutoff 
point (<150 mg/dL) defined by the Brazilian Dyslipidemia and 
Atherosclerosis Prevention Guideline Update [32]. Only women 

had mean total cholesterol levels above the cutoff (<190 mg/dL). 
Also, high-density lipoprotein (HDL-C) values for women were 
be-low the cutoff (≥ 50 mg/dL) defined by the Brazilian Society 
of Cardiology [33].

Regarding insulin resistance markers, both mean HOMA-IR and 
the natural logarithm of TyG identified values indicative of 
insulin resistance. Mean QUICK index values indicated insulin 
sensitivity in all groups, regardless of nutritional status or 
diabetes status. In terms of fibrosis classification using the 
NAFLD score, higher values were observed in men compared to 
women (Table 2).
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Table 1: General characterization of the sample of patients with MASLD (n=103).

BMI (Kg/m2 )

MMI (SMM/height2 )



ALT (U/L) 68 29.0 (21-36.75) 26 33.5 (23.5-66.25) 0.122

AST (U/L) 68 26.5 (22-35) 26 33 (26.7-40.25) 0.024

Albumin (g/L) 64 4.43 ± 0.60 25 4.34 ± 0.93 0.659

68 252.4 ± 84.34 25 215.8 ± 63.57 0.029

Creatinine (mg/dL) 68 0.78 ± 0.2 26 0.91 ± 0.27 0.030

C-reativa protein
(mg/dL)

55 6.7 (3.31-11.7) 19 2.3 (0.8-4.1) 0.019

Triglicerides (mg/dL) 67 177.63 ± 78.04 22 160.86 ± 84.85 0.418

Total Cholesterol
(mg/dL)

67 194.46 ± 46.47 23 174.22 ± 38.64 0.046

HDL (mg/dL) 65 109.17 ± 42.21 21 98.95 ± 34 0.267

LDL (mg/dL) 67 48.94± 11.71 23 46.39 ± 10 0.319

Glucose (mg/dL) 65 125.01 ± 56.69 22 142.91 ± 29 0.278

Insuline (U/mL) 50 18.44 ± 11.53 18 19.06 ± 16.43 0.884

Homa-IR 45 5.75 ± 4.25 18 7.87 ± 10.06 0.412

TyG 65 9.14 ± 0.68 22 9.13 ± 0.76 0.943

Quick 50 0.48 ± 0.03 18 0.47 ± 0.04 0.266

NAFLD 67 -0.77 ± 1.67 26 -0.11 ± 1.21 0.040

Note: Values expressed as mean and standard deviation; and median and interquartile range; Continuous variables: p: Student’s T test for
independent samples (parametric variables), Mann-Whitney U test for independent samples (non-parametric variables) between genders; Categorical
variables: p: Chi-square test between genders; ALT: Alanine Aminotransferase; AST: Aspartate Aminotransferase.

Table 3 describes the variables related to sarcopenia diagnosis 
following the criteria recommended by EWGSOP2. Regarding 
the diagnosis of sarcopenia using the algorithm established by 
EWGSOP2, four individuals showed reduced muscle strength. 

Among them, two had decreased Skeletal Muscle Mass (SMM), 
resulting in a diagnosis of sarcopenia. Out of these two, only one 
individual exhibited reduced walking speed and was classified 
with severe sarcopenia.

Variables Female Male p

n % n %

Handgrip strength

Below 1 1.3% 3 11.1% 0.025

Adequated 74 98.7% 24 88.9%

MMI (SMM/height2 )

Below 23 46.9% 4 28.6% 0.221

Adequated 26 53.1% 10 71.4%

6MWT

Below 7 9.7% 2 7.4% 0.721

Adequated 65 90.3% 25 92.6%

Note: Values expressed as absolute (n) and relative frequency (%); p: Chi-square test between genders; SMM (Skeletal Muscle Mass); SMMI (Skeletal
Muscle Mass Index).

Table 4 outlines the stages of MASLD through liver biopsy and
the classification of fibrosis by the NAFLD score. Fifty-nine
patients (57.3%) underwent liver biopsy, and 94 (91.3%) had
fibrosis classified by the NAFLD score.

It was observed that 35 (62.5%) individuals had mild to
moderate steatosis, while 21 (37.5%) had severe steatosis. Mild to
moderate steatosis was more prevalent among men (n=11;
68.7%), while severe steatosis was more common among women
(n=16;40%). As for the presence of Non-Alcoholic
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Table 3: Variables related to the diagnosis of sarcopenia based on the criteria established by EWGSOP2.

Table 2: Laboratory tests and markers of insulin resistance and sensitivity in patients with MASLD.

Variables: Continuous 
data

Female Male p

n mean+SD or median 
(IQR)

n mean+SD or median 
(IQR)

Platelets (mm3 )



When assessing fibrosis by liver biopsy, it was observed that 27 
(28.72%) and 15 (16.96%) were classified as F1 and F2, and F3 
and F4, respectively. Stratification of fibrosis into F3 and F4 was 
more prevalent among men (n=9;47.4%).

Steatosis (By HB)

Mild and moderate 24 60.0% 11 68.7% 0.738

High 16 40.0% 5 31.3%

NASH (By HB)

Absent or mild 32 82.0% 9 60.0% 0.109

Moderate or high 7 18.0% 6 40.0%

Fibrosis (By HB)

F0 16 40.0% 1 5.3% 0.028

F1 and F2 18 45.0% 9 47.4%

F3 and F4 6 15.0% 9 47.4%

Fibrosis (By NAFLD)

Without or low
fibrosis

23 33.8% 3 11.5% 0.057

In determined or high
fibrosis probability

45 66.2% 23 88.5%

Note: Values expressed as absolute (n) and relative frequency (%); p: Chi-square distribution between genders; NASH: Non-Alcoholic
Steatohepatitis; HB: Hepatic Biopsy

DISCUSSION
Globally, the prevalence of MASLD is on the rise due to
increasingly sedentary lifestyles, the globalization of the western
diet, and the increasing frequency of obesity, Insulin Resistance
(IR), Type 2 Diabetes (T2DM), and dyslipidemia.

As a consequence of the pandemic spread of diabetes and
obesity, MASLD is increasingly recognized as the most prevalent
chronic liver disease in the world, with an estimated global
prevalence of 25%. Although MASLD is highly prevalent on all
continents, the highest prevalence has been reported in South
America and the Middle East (31%-32%), followed by Asia, the
USA, and Europe (23%-27%), and Africa (14%) [34,35]. The
current increasing prevalence of MASLD may lead to advanced
liver disease and extrahepatic complications. NASH is expected
to become the most common indication for liver
transplantation in the United States in the near future [36].

As for the presence of comorbidities, our study population
showed a high percentage of hypertension (72.1%), dyslipidemia
(59.6%), and T2DM (57.7%), with a slightly lower prevalence of
metabolic syndrome (31.7%). It was observed that 81.4% of
women and 84% of men, respectively, had hypertension.
Among men, T2DM was the second most prevalent disease at
79.2%.

It was observed that 62.5% and 37.5% of our sample had mild
to moderate and severe steatosis, respectively. Regarding the

presence of NASH, 75.92% had no or mild NASH, while
24.08% had moderate to severe NASH. As for fibrosis
classifications, 72.34% of individuals had indeterminate or high
probability fibrosis according to the NAFLD score. When
assessing the presence of fibrosis through liver biopsy, 28.72%
were classified as F1 and F2, while 16.96% were classified as F3
and F4.

Sarcopenia has been associated with an increased incidence and
risk of MASLD [37]. MASLD and sarcopenia share important
pathogenetic path-ways, including Insulin Resistance (IR),
chronic systemic inflammation, and vitamin D deficiency, with
IR consistently linked to both conditions [38]. The main
pathophysiology of sarcopenia is associated with IR, which plays
a crucial role in the development of MASLD. The prevalence of
sarcopenia is higher in patients affected by MASLD and
correlates with the severity of the condition.

In our study, only women had C-Reactive Protein (CRP) levels
above the normal reference values, indicating active
inflammation. Concerning lipid profile laboratory tests, serum
triglyceride results were above the cutoff (<150 mg/dL) defined
by the Brazilian Society of Cardiology's 2017 guidelines, with an
average of 173.48 mg/dL. Total cholesterol levels were above the
threshold (<190 mg/dL) only in women, with an average of
194.46 mg/dL. Women also had High-Density Lipoprotein
Cholesterol (HDL-C) values below the cutoff (≥ 50 mg/dL), as
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Steatohepatitis (NASH), 13 individuals (24.08%) had moderate 
to severe NASH.

Regarding fibrosis classifications, 68 (72.34%) individuals had 
undetermined or high probability of fibrosis according to the 
NAFLD score, with a higher prevalence in the male sample. 
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Table 4: Variables related to NAFLD stages by liver biopsy and fibrosis by NAFLD score.

Variables Female Male p

n % n %



is often not noticeable in the early stages, detecting probable 
sarcopenia is essential so that appropriate intervention can be 
established early [44].

CONCLUSION
In conclusion, the majority of the population was physically 
active, with women being more active than men. The parameters 
indicative of sarcopenia had averages above the cutoff points 
recommended by EWGSOP2, and the prevalence of sarcopenia 
was very low in patients with MASLD.

The association between sarcopenia and MASLD still requires 
further evaluation, taking into account the standardization and 
identification of the best diagnostic method for sarcopenia in 
adult individuals and/or those with MASLD.
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defined by the 2017 Brazilian Society of Cardiology's guidelines, 
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