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HIGHLIGHTS

•	 Sarcopenia is a syndrome 
characterized by decreased strength, 
quantity and/or quality of skeletal 
muscle mass.

•	 Sarcopenia when associated with 
cancer, it correlates with poorer 
clinical outcomes.

•	 Curcumin has shown promise in 
reducing muscle depletion, oxidative 
stress, and improving strength and 
fatigue, factors related to sarcopenia.

•	 Curcumin supplementation emerges 
as a potential adjuvant to the 
standard cancer treatment and 
sarcopenia management.
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ABSTRACT – Sarcopenia is a syndrome characterized by decreased 

strength, quantity and/or quality of skeletal muscle mass. When as-

sociated with cancer, it correlates with poorer clinical outcomes. 

Cancers of the gastrointestinal tract, prevalent globally and in Brazil, 

are associated with a greater nutritional risk. Early detection and in-

tervention for nutritional risks are critical in this population. Recent 

studies on turmeric/curcumin have demonstrated beneficial effects 

in cancer patients. Specifically, curcumin have shown promise in 

reducing muscle depletion, oxidative stress, and improving strength 

and fatigue, factors related to sarcopenia. This review aims to elu-

cidate sarcopenia and sarcopenia secondary to cancer, emphasizing 

nutritional management and the role of curcumin supplementation. 

Effective cancer management, whether with or without sarcopenia, 

demands comprehensive public health strategies and multimodal in-

terventions within healthcare institutions. Nutrition is pivotal across 

the cancer care journey, encompassing screening, guidance, and 

provision of nutrients that support maintaining or recovering body 

composition. Curcumin supplementation emerges as a potential ad-

juvant to the standard cancer treatment and sarcopenia manage-

ment. Nevertheless, further clinical studies are warranted to substan-

tiate these findings.
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INTRODUCTION

The European Working Group on Sarcopenia 

in Older People (EWGSOP) defined sarcopenia 

as a syndrome characterized by progressive and 

generalized loss of skeletal muscle mass and strength, 

which can result in loss of function, worsening of 

quality of life, and death(1). In 2019, the EWGSOP2 

updated this definition, emphasizing that the 

decrease in muscle strength is considered the main 

characteristic of sarcopenia and a parameter for its 

diagnosis, which also considers not only the quantity 

but also the quality of muscle(2). 

Sarcopenia is considered primary when it is 

originally associated with the aging process; and 

secondary when associated with physical inactivity, 

insufficient protein-energy intake, and chronic 

diseases, such as cancer. When it affects overweight 

and obese individuals, it is called Sarcopenic 

obesity(2-4).

Cancer is the second leading cause of early death 

around the world, both in wealthy and developing 

countries, accounting for 4.5 million (29.8%) deaths. 

This is due to demographic changes and lifestyle habits 

associated with urbanization, such as inappropriate 

eating behavior, smoking, and sedentary lifestyle, 

which are also associated with the most common 

types of cancer in Brazil and worldwide(5,6).

Despite the evidence that premature mortality 

rates tend to decrease in Brazil between 2026–2030, 

both in men (-12.9%) and in women (-4.5%) in most 

Brazilian regions(7), it is estimated that between the 

years 2023–2025 there will be 704 thousand new 

cases of cancer. Among these, the incidence rates of 

the most frequent cancers, excluding non-melanoma 

skin cancer, are: 10.5% breast, 10.2% prostate, 6.5% 

colorectal, and 4.6% lung cancer(5,6).

Cancer patients can develop cachexia, a 

syndrome that is associated with chronic conditions 

or diseases in the terminal stages. Although 

it is still an underdiagnosed and undertreated 

condition(8). Studies indicate that cachexia affects 

half of the patients in advanced progression, and 

is responsible for more than 30% of deaths among 

these individuals(3,4,9,10). Its pathophysiology involves 

several metabolic pathways, tissues and organs, and 

is characterized by a set of factors that lead to intense 

catabolism, resulting in progressive loss of skeletal 

muscle mass and adipose tissue(4,9). Unlike cachexia, 

sarcopenia occurs independently of weight loss and 

can be considered a component of cachexia(4,11). 

Even though cancer is a highly prevalent disease 

and its correlation with sarcopenia is associated with 

worse clinical outcomes, there are still few studies 

regarding the prevalence of sarcopenia in these 

individuals(3,11-14). 

Health bodies around the world emphasize 

the importance of healthy habits, including the 

practice of physical activity and a protective diet, 

creating a metabolic state capable of genetically 

and epigenetically modulating pathways involved 

in carcinogenesis, thus preventing or aiding in the 

treatment of cancer, avoiding the worsening of 

nutritional status and, consequently, the emergence 

of diseases associated with malnutrition(9,10,15-21).

Genetic modulation is possible thanks to specific 

nutrients or isolated food components rich in bioactive 

compounds, such as organosulfur compounds, 

flavonoids, polyphenols, isothiocyanates, among 

others, which have anti-inflammatory, antitumor, 

antioxidant and chemoprotective functions, and are 

present in crucifers, vegetables, nuts, citrus fruits, 

garlic, tomatoes, grapes, saffron and many other 

foods(5,15,17).

Polyphenols are bioactive compounds much 

studied by the scientific community, especially 

curcumin, a yellow polyphenol obtained from the 

rhizomes (underground stems) of Curcuma longa, a 

member of the ginger family, also popularly called 

saffron (Brazil), haldi (India), ukon (Japan). It has 

been widely used for millennia in Asian medicine and 

Ayurveda due to its coloring, aromatic, stimulating 

properties and also an as potent antioxidant and 

anti-inflammatory(22-24). Despite its potential, it has 

low bioavailability, which has been attenuated by 

pharmaceutical technologies, making its applicability 

in clinical trials more viable and effective(25-31).

In recent decades, studies involving curcumin 

and/or other curcuminoids have grown 

exponentially, and several works at experimental 

and clinical levels show beneficial effects in cancer 

patients. Its effectiveness includes the management 

of inflammation, chemoprevention, and as a 

complementary treatment to conventional treatment, 
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as it supposedly acts as an anticarcinogenic agent 

for several tumors(24,32-37). Furthermore, curcumin and 

bioavailable curcumin were able to decrease muscle 

depletion and oxidative stress, and improve strength 

and fatigue, factors related to sarcopenia(38-41).

This review aims to provide an understanding 

of sarcopenia and sarcopenia secondary to cancer 

and their nutritional management, with a focus on 

curcumin supplementation.

METHODS

A literature scope review was carried out, 

considering articles published between 2018 

and 2023, using electronic databases of scientific 

reliability PUBMED/MEDLINE, LILACS and Embase. 

The descriptors in health sciences (DeCS) were 

used for the search: sarcopenia, cancer, curcumin, 

nutritional status, adding the Boolean logic AND, OR, 

NOT, or medical subject headings (MeSH). Original 

scientific articles, systematic reviews, meta-analyses, 

national and international reviews and guidelines in 

Portuguese and English were included.

Diagnosis of sarcopenia
The EWGSOP2 suggests that some steps should 

be taken for the diagnosis of sarcopenia. The first is 

the identification of individuals at risk for sarcopenia, 

and for this purpose, they recommend the validated 

questionnaire, SARC-F, consisting of five questions 

regarding the ability to exert force, walk, get up from 

a chair or bed, climb stairs and whether the individual 

had falls in the last year, considering a score ≥4 as 

a predictor of sarcopenia(2,42). In 2016, Barbosa-Silva 

et al.(43) observed that the SARC-F has questions that 

only assess muscle function and not muscle mass, 

for this reason, they added the measurement of 

calf circumference to the questionnaire, making the 

detection of more sensitive sarcopenia. The SARC-

Calf was validated in the Brazilian population, and 

therefore, it is recommended as a screening tool by 

the Brazilian Society of Geriatrics and Gerontology 

(BSGG)(44).

After the screening, the next step will assess mus-

cle strength. For this, the handgrip strength (HGS) 

test is performed using a dynamometer, and cutoff 

points <27 kgf for men and <16 kgf for women; or by 

the sit-to-stand test, with a cut-off point of >15 secon-

ds 5 times, to detect probable sarcopenia. Negative 

cases, either in screening or in the evaluation stage, 

must be reassessed at another opportunity(2).

The third step is confirmation, which can be 

performed by detecting low muscle quantity and/or 

quality, using body mass index (BMI), total skeletal 

muscle mass (TSMM), appendicular skeletal muscle 

mass (ASMM) (<20 kg for men; <15 kg for women), 

or by muscle cross-sectional area (mCSA); such 

parameters can be obtained by different evaluation 

methods, such as computed tomography (CT) or 

magnetic resonance imaging (MRI), considered gold 

standard methods for assessing muscle quantity and 

quality, or even by dual-energy x-ray absorptiometry 

(DEXA), bioimpedance (BIA) or even by calf 

circumference (CP) (<31 cm), and their respective 

cutoff points, which may or may not be adjusted for 

height(2), weight or BMI. The choice of the method 

varies according to the availability and feasibility of 

your application(2).

Once sarcopenia has been confirmed, it is 

recommended to identify its severity, through the 

evaluation of functionality, using one of the following 

tests: walking speed (≤0.8 m/s in 6 m) (recommended 

by the BSGG), Timed up and go (TUG) (stand up 

from a chair, walk 3 m, turn around, walk 3 m and 

sit down, in ≤20 s), 400 m walk (no completion or 

≥6 min. completion), or Short Physical Performance 

Battery (SPPB) (≤8 points). After performing the 

functionality test, it is then possible to conclude 

the diagnosis and classify it as probable sarcopenia, 

sarcopenia, or severe sarcopenia(2,44).

Spexoto et al.(45), in a longitudinal study with 6182 

individuals, aged ≥60 years, compared the defini-

tions and cutoffs established by the EWGSOP1 and 

EWGSOP2, and analyzed the accuracy of the HGS 

and gait speed to identify the risk of mortality; and 

concluded that the cutoff point for decreased muscle 

strength of <36 kgf for men and <23 kgf for women 

and gait speed ≤0.8 m/s, demonstrated better accu-

racy and better predictive value for risk of mortali-

ty in the elderly. The new results suggest, perhaps, 

a more critical and careful look even in individuals 

who did not have HGS <27 kgf and <16 kgf for men 

and women respectively.

It is important to remember that there are 
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different diagnostic criteria and cutoff points for 

sarcopenia established around the world, such as 

those defined by the International Working Group on 

Sarcopenia (IWGS) or by the Asian Working Group 

for Sarcopenia (AWGS), this variability in diagnostic 

criteria has a direct impact on the heterogeneity 

of studies published so far, making it even more 

difficult to determine the prevalence and incidence 

of sarcopenia in different populations(46-49).

Sarcopenic Obesity (SO) is defined as the 

presence of excess adipose tissue (BMI >30 kg/m2 or 

high waist circumference according to ethnic cutoff 

points) associated with sarcopenia. SO can also affect 

young or middle-aged individuals, in addition, the 

inflammation generated by the adipose tissue itself, or 

the presence of other acute or chronic diseases, can 

aggravate the sarcopenia picture. Due to its implication 

in unfavorable clinical outcomes, its diagnosis and 

specific interventions are extremely important(50).

Sarcopenia secondary to cancer, especially 

gastrointestinal tract cancers, has a prevalence of 

43.68% according to Haiducu et al.(51). However, 

there are no specific tools for diagnosing sarcopenia 

in this population, which is often also associated 

with malnutrition, which makes it essential to create 

protocols for early detection and intervention, both 

on an outpatient basis and during hospitalization, 

through the use, adaptation or associations of existing 

tools, further expanding the opportunities for studies 

in this area.

Nutritional recommendations in cancer and 
secondary cancer sarcopenia

Nutritional screening and assessment
Among the most frequent cancers are lung and 

colorectal cancer, in which patients are at greater 

nutritional risk. Other one are tumors of the head 

and neck and of the gastrointestinal tract (GIT) in 

general (esophagus, stomach, duodenum, pancreas, 

and liver)(6,20,42,52). Because of this, it is essential to 

detect nutritional risk and intervene early in this 

population, with the aim of preventing the onset or 

evolution of cachexia and sarcopenia(20,42) factors that 

directly impact the treatment, prognosis, and quality 

of life of the patient(12,21,53) length of hospital stay, and 

consequently, hospitalization costs(20,54,55).

National and international guidelines for 

nutritional therapy in cancer recommend that early 

screening and nutritional assessment be carried out, 

using some of the already validated tools such as 

Nutritional Risk Screening (NRS-2002), Subjective 

Global Assessment (SGA, or a reduced version 

or Patient Generated, PG-SGA), Short Form Mini 

Nutritional Assessment (MNA-SF) (elderly) and 

Malnutrition Universal Screening Tool (MUST)(16,56).

The PG-SGA provides information on 

gastrointestinal symptoms, food intake, weight 

change, functional capacity, and physical 

examination, and precisely because it is a more 

comprehensive tool, containing essential items of 

nutritional assessment, it was translated, validated, 

and is specifically recommended for screening 

and evaluation of cancer patients in Brazil(57). As a 

complementary to the PG-SGA, in outpatient care, 

the tool Global Leadership Initiative in Malnutrition 

(GLIM) has been extensively studied for the detection 

of malnutrition in individuals with cancer(58,59), 

however, its application in practice is still not very 

common in Brazil.

After screening and nutritional assessment, it is 

possible to determine whether cachexia is present or 

not, and for the diagnosis of secondary sarcopenia, it 

is recommended to carry out all the steps suggested 

by the EWGSOP2, previously mentioned(56,57). For 

aging patients with cancer, it is also recommended 

to assess serum levels of albumin, total cholesterol, 

and C-reactive protein (CRP), which may be related 

to malnutrition(56).

Energy and protein recommendations
Energy needs can be determined by indirect 

calorimetry, a method considered the gold standard, 

but if unavailable, pocket, or predictive formulas are 

well accepted and used in clinical practice(16).

The European Society for Clinical Nutrition 

and Metabolism (ESPEN)(16,20), the Brazilian Society 

of Parenteral and Enteral Nutrition (BRASPEN/

SBNPE)(57) and the Brazilian Society of Oncological 

Nutrition (SBNO)(56) suggest for adult and elderly 

patients undergoing treatment 25–30 kcal/kg/day; for 

patients with cancer and cachexia or malnourished 

30–35 kcal/kg/day.

It is important to pay special attention to patients 
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with severe malnutrition or with cachexia due to 

the risk of refeeding syndrome, in these cases, it is 

recommended to offer 5–20 kcal /kg/day with slow 

onset and progression in the first week, along with 

monitoring of serum levels of phosphorus, magnesium, 

potassium, thiamine and blood glucose(56,57).

The recommended energy intake for elderly with 

BMI <18.5 kg/m2, 32–38 kcal/kg/day(57); for critical 

patients 15–25 kcal/kg/day (consider the metabolic 

stress phase)(56); and finally, obese patients should 

have 20–25 kcal/kg/ideal weight/day(56,57) or 11–14 

kcal/kg/current weight/day(56).

Specific energy recommendations for decreased 

muscle mass in cancer also range from 25–30 kcal/

kg/day, according to Prado et al.(19).

Regarding protein needs, in general, a high-

protein diet should be considered for cancer patients 

with or without sarcopenia, ranging from 1.2–1.5 g/

ptn/kg/day or more, and may reach up to 2.5 g/

ptn/kg/day in critical phase diseases (exacerbated 

catabolic stress)(16,19,44,48,56-58). 

However, a recent randomized, multicenter 

clinical trial, aimed to verify whether offering high 

protein doses (≥2.2 g/kg) to critically ill patients would 

improve their clinical outcomes, and from the results 

obtained, the researchers do not support offering high 

protein doses to patients on mechanical ventilation, 

elderly, obese, more serious, frail, malnourished or 

sarcopenic patients. They concluded that the supply 

of protein at 1.2 or 1.3 g/kg/day, according to the 

American and European guidelines for enteral and 

parenteral therapy (ASPEN and ESPEN), seems to 

be adequate and safe for critically ill patients. The 

authors suggest that further clinical studies are still 

needed involving burned, polytraumatized, obese, 

and post-surgical patients, who may benefit from 

high doses of protein(60).

Therefore, the protein recommendations of 1.5 

g/kg/day for cancer patients with low muscle mass 

suggested by Prado et al.(19), seems to be sufficient 

and safe to help modulate body composition.

For individuals with non-dialytic chronic kidney 

disease, 0.6–0.8 g/ptn/kg/day should be considered 

to avoid worsening kidney function(44).

In addition to adequate protein supply, it is 

important to divide it into 20–30 g per meal(19,44).

In case of insufficient food intake, that is, <70% 

of nutritional needs, the beginning of oral nutrition 

support (ONS) using hypercaloric and/or protein 

supplements, as well as adaptation of food and 

nutritional advice according to the presence of 

gastrointestinal symptoms. Enteral nutritional (EN) 

should be considered when there is the persisten-

ce of inadequate oral food intake and functioning 

GIT; and in the impossibility of access to the GIT, 

and/or insufficient EN, consider parenteral nutritio-

nal (PN)(56,57).

Complementary nutritional recommendations
Omega-3 polyunsaturated fatty acids, especially 

Eicosapentaenoic (EPA) and Docosahexaenoic 

(DHA), are some of the most studied and well-

defined nutrients in the literature for use in cancer 

patients undergoing chemotherapy treatment with 

sarcopenia or for its prevention, as showed to be 

able to contribute to the improvement of appetite 

and food intake, increase in lean mass and body 

weight, so it is recommended to use 2.0 g of 

omega-3 fatty acid, or more specifically 2.0–2.2 g/ 

EPA and 1.0–1.5 g/DHA(16,19,57).

As previously discussed, the adequate and 

fractionated protein offered is extremely important 

for the management and prevention of malnutrition, 

cachexia, and sarcopenia in cancer patients, in 

addition, the supply of branched-chain amino 

acids (Leucine, Isoleucine, and Valine, also known 

as BCAA), however, the supply of 3 g of Leucine 

proved to be more efficient in promoting muscle 

anabolism, as well as its metabolite, β-hydroxy-β-

methyl butyrate (HMB), also with the ingestion of 

3 g/day together with the administration of other 

amino acids and never in isolation(11,16,19,44). However, 

the evidence for leucine and HMB supplementation 

to treat or prevent sarcopenia and cachexia in cancer 

is still controversial(19,48,58). Therefore, the use of those 

supplements is not recommended by the Brazilian 

nutritional therapy guideline for cancer patients(57).

Other amino acids and their derivatives, such as 

glutamine, creatine, β-alanine, and carnitine have 

also been studied to help manage sarcopenia and/

or cachexia in cancer, and although the findings 

published so far show certain benefits, they still show 

inconsistent results for to establish its standardization 

in clinical practice(19,58).
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The practice of physical activity, when possible, 

and especially resistance exercises, is fundamental 

in association with adequate caloric and protein 

intake, and should be encouraged in cancer and/

or sarcopenic patients, as in this population physical 

activity is related to improved aerobic capacity, 

muscle strength, quality of life, fatigue, etc(16,19,20,48,58).

Vitamin D is a nutrient that performs several 

functions in the human body, among them is its 

involvement in the control of cell proliferation 

and oncogenesis, as well as in the control of the 

skeletal muscle system; due to such physiological 

importance, evidence has associated low levels of 

vitamin D, <20 ng/mL, with cancer, low muscle 

mass and sarcopenia, thus justifying the need for 

its supplementation in cases of deficiency(16,57). In 

cancer patients, supplementation of 600–800 IU 

per day of vitamin D seems to suggest benefits for 

the prevention and treatment of low muscle mass, 

avoiding the worsening of the nutritional status(19).

In addition to omega-3 and vitamin D, considered 

anti-inflammatory nutrients, other substances with 

the same characteristic are patched, such as the 

polyphenols found in grapes (resveratrol) and turmeric 

(curcumin), among other bioactive compounds, as 

they are able to reduce the inflammatory response, 

through the reduction of nuclear factor kappa-β 

(NF-kβ) signaling and oxidative stress, involved 

in muscle catabolism. However, there are still no 

established doses for supplementation in clinical 

practice(19,36,37,58,61).

The recommendations for the management of 

sarcopenia/cachexia secondary to cancer also include 

pharmacological intervention in cases individually 

evaluated by the oncologist, who may benefit from 

the use of anti-inflammatory substances, progestins, 

antipsychotics, orexigenic, among others, such as 

corticosteroids, medroxyprogesterone or megestrol 

acetate, olanzapine, and anamorelin (ghrelin receptor 

agonist)(9,16,62).

Cancer treatment per se is complex and 

multifactorial, and when linked to cachexia-anorexia 

syndrome and/or sarcopenia, its management 

becomes even more difficult, thus multimodal 

intervention, that is, with two or more modalities 

that aim to improve a common objective, can 

generate positive results such as the decrease in 

muscle catabolism, improvement in gastrointestinal 

symptoms, psychological improvement, among other 

factors involved in this condition(9,16,62).

Curcumin and sarcopenia
The first works with curcumin, published in 

scientific databases, date back to 1949, but only 

gained strength in the 1970s. In 1980 the first findings 

related to curcumin supplementation and cancer. 

Later, in 1992, the first study was published involving 

curcumin and endothelial smooth muscle cells(63), 

and finally, in 1999, researchers sought to find an 

effective treatment to stimulate the repair of skeletal 

muscle tissue with the use of systemic curcumin in 

live models(64). From then on, published works grew 

exponentially up to the present day.

Recently, some studies that used curcumin, as 

well as its different bioavailable formulations, for 

the management of sarcopenia have been published 

and have shown less muscle depletion, as well as its 

restoration, improvement in physical performance, 

increase in handgrip strength, and therefore, 

improves sarcopenia, as described hereafter.

Receno et al.(39), used living models of rats 

at an advanced age and verified the impact of 

prolonged curcumin supplementation on muscle 

mass, functionality, and levels of oxidative stress. 

Rats were divided into three groups, CON (control), 

which was fed ad libitum; CUR was also fed ad 

libitum, but received curcumin; and finally, the 

group of paired PAIR rats received similar food 

and supplementation to CUR group, but a week 

later and in smaller quantities. Supplementation 

lasted 4 months. The researchers observed that 

PAIR rats had lower strength compared to CUR 

(P=0.040); CUR showed higher levels of nuclear 

factor-erythroid 2 related factor 2 (Nrf2) (master 

transcriptional regulatory factor of antioxidant 

defenses) compared to PAIR mice (P=0.008), as well 

as less oxidative damage of macromolecules; and 

finally, the plantar muscle mass of PAIR rats was 

significantly lower than that of CON and CUR rats 

(P=0.021 and P=0.011, respectively). Based on these 

findings, the researchers concluded that curcumin 

supplementation can contribute to the improvement 

of muscle mass and function, especially during 

a state of food restriction, and thus has potential 
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relevance for use in specific conditions, in which 

food intake is compromised or insufficient.

In another experimental study, Gorza et al.(65) 

used two different strains of male rats, with an initial 

age of 18 months, and administered curcumin or just 

the vehicle subcutaneously, every 6 days, for a total 

period of 6 months, aiming to prove the effectiveness 

of curcumin against selective weight loss muscle and/

or strength loss induced by aging (pre-sarcopenia or 

sarcopenia). Effects on survival, liver toxicity, loss of 

muscle mass and strength, and satellite cell response 

and impairment were evaluated. The procedure was 

well tolerated, and no adverse effects were observed. 

As a result, they obtained a reduction in spontaneous 

mortality in the group treated with curcumin in both 

strains (P=0.04), and consequently, an increase of 

+20–35% in survival; curcumin also significantly 

compensated (-15%, P=0.04) the loss of soleus and 

extensor digitorum longus (EDL) muscle mass in one 

of the strains; reduced age-related decrease in specific 

tetanic tension (P<0.05), improving contractility; 

effects caused by stress and aging on the number, 

type, and size of muscle fibers were attenuated with 

curcumin treatment; in soleus and EDL muscles 

with signs of pre-sarcopenia and sarcopenia, at the 

cellular level, curcumin partially prevented changes 

in proteins and regulatory components of costamers 

(a cellular component of striated muscle that connects 

the sarcomere to the cell membrane), and positively 

affected the levels of satellite cells involved in myofiber 

maturation. Therefore, they concluded that treatment 

with curcumin successfully prevents the development 

of pre-sarcopenia and sarcopenia in rats.

Liang et al.(66) developed and tested a type 

of bioavailable curcumin for the prevention of 

sarcopenia, called Cur-SHAP, and it is composed 

of stearic acid and a hydrophobic surface to which 

curcumin binds. Intramuscular administration 

is proposed and after undergoing phagocytosis 

by macrophages, curcumin is released into the 

bloodstream. Tests were performed in vitro and live 

mouse models; and showed good biocompatibility 

and excellent antioxidant and anti-inflammatory 

effects in in vitro tests, and improved muscular 

endurance, grip strength, and fat/lean mass ratio in 

animal models of sarcopenia treated with Cur-SHAP.

Studies in humans for the management of sarco-

penia through curcumin supplementation have also 

been developed, such as the clinical, randomized, 

placebo-controlled, double-blind study, published by 

Varma et al.(38), which evaluated the effectiveness of 

bioavailable curcumin, called Cureit®, in the manage-

ment of sarcopenia in healthy elderly people. A total 

of 30 individuals were evaluated and randomly divi-

ded into two groups, which received capsules with 

500 mg of placebo or Cureit®. Volunteers took the 

supplementation for 3 months and adverse events 

were monitored through monthly visits. The elderly 

supplemented with Cureit® showed an improvement 

of 1.43% in handgrip strength (P<.001); a 6.08% in-

crease in the ability to lift weight; and a trend of 

positive impact on the distance covered (an increase 

of 5.53% vs 2.29% in the placebo group) before the 

perception of tiredness (P=0.09). From the results, 

the group concluded that Cureit® plays a significant 

role in the treatment of sarcopenia.

An older study, published in 2016, similar to the 

one cited above, also used a bioavailable curcumin 

formulation, called Meriva®, to assess its effectiveness 

in the management of sarcopenia in healthy elderly 

people. For this purpose, the volunteers were divi-

ded into 3 groups: 1- standard intervention (exercise 

+ balanced diet); 2- standard intervention + 1 g/day 

Meriva® and 3- standard intervention + 1 g/day Meri-

va® + Vitamin D 800 IU/day + Vitamin D C 500 mg/

day + Isoleucine 3 g/day + Carnitine 1 g/day. The 

duration of the study was 3 months, and the volun-

teers were evaluated at the beginning and the end of 

the protocol. The variables analyzed were handgrip 

strength, the ability to lift a weight, pedal, walk, and 

climb stairs, among others. The results show signifi-

cant improvement (P<0.05) in all evaluated parame-

ters in the two groups that received Meriva® about 

the group that did not receive(67).

Furthermore, these findings related to the 

improvement of sarcopenia, clinical, randomized, 

placebo-controlled, double-blind studies with cancer 

cachexia-anorexia syndrome (CACS) patients also 

show some benefits with supplementation of 800–

2000 mg of curcumin for 8 weeks, among the results 

found, are a significant increase in mean muscle 

mass (P=0.03), as well as less weight loss, but with 

no statistically significant difference between groups 

(supplementation vs placebo)(68); and they also 
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observed a tendency towards a reduction in the 

decrease in handgrip strength(68,69).

The presented results can be justified due to the 

potent antioxidant and anti-inflammatory action of 

curcumin, reducing oxidative stress, by increasing 

mitochondrial biogenesis, or by increasing Nrf2 

and SIRT1, for example, but also attenuating the 

signaling of muscle catabolism pathways, in which 

they involve nuclear proteins such as NF-kβ, and 

suppressing the activity of the ubiquitin-proteasome 

system (UPS), one of the main systems involved in 

the physiological or pathological muscular atrophy 

process(40,61,70,71).

The studies cited earlier in this topic have 

limitations and the wide variation in the types of 

curcumin available in the pharmaceutical industry, 

on the one hand, helps researchers to obtain better 

results regarding bioavailability and standardization 

for supplementation, but on the other hand, 

generates many heterogeneous results. to be used 

in more robust works with greater scientific weight. 

However, none of the cited studies present results of 

curcumin supplementation, specifically administered 

to cancer and sarcopenic patients, opening doors for 

future clinical research.

Curcumin and gastrointestinal cancer
In the extensive literature available on turmeric 

and curcuminoids, the safety of using this 

phytochemical is almost unanimous and there are 

no risks, even at high doses (8–12 g/day) for a 

long period of use, both in healthy individuals or 

in the presence of diseases, including cancers, and 

individuals undergoing treatment with different 

chemotherapy drugs, however, in pregnant women, 

nursing mothers, and children, there are still not 

enough studies to guarantee the safety of use in 

these populations(23,72-75).

The potential benefits of using curcumin in 

patients with different types of cancer can be 

numerous, such as anti-inflammatory, reducing the 

production of inflammatory cytokines, due to the 

inhibition of the tumor necrosis factor-α (TNF-α) 

signaling pathway; antitumor, by inhibiting tumor 

proliferation, invasion, metastasis, and angiogenesis, 

inducing apoptosis and/or autophagy pathways or 

by increasing cytotoxicity, increasing the production 

of reactive oxygen species (ROS) and consequently 

killing cancer cells; inhibiting muscle depletion 

signaling pathways; suppressing totipotent features 

of tumor cells. In addition to promoting synergism 

with chemotherapy drugs, enhancing their 

action and reducing the effects of chemotoxicity; 

hepatoprotection, among others(27,35,67,72,76-78).

The metabolization of curcumin occurs mainly 

by the UDP-glucuronosyltransferase (UGT) enzyme, 

present in the intestine, but this enzyme is also 

found in the liver and kidneys and is responsible 

for the metabolization of several chemotherapeutics, 

including Irinotecan (camptothecin- topoisomerase 

inhibitor II). Because of this, there is a theoretical risk 

of toxicity when co-administered with curcumin by 

possibly inhibiting UGT. However, recently published 

experimental works (in vitro) show positive results 

of curcumin regarding its concomitant use with 

the chemotherapeutic Irinotecan, as attenuation of 

resistance to irinotecan; protective effect against 

the drug with a decrease in diarrhea symptoms 

and alterations in the intestinal mucosa(74,79,80). And 

in humans, a phase I/II study evaluated the safety 

of administering bioavailable curcumin (curcumin 

complex phosphatidylcholine) concomitantly with 

irinotecan in patients with advanced solid tumors. 

Curcumin was administered in a maximum dose of 

4 g, and for this amount, there was no dose-limiting 

toxicity. There was no increase in irinotecan-related 

adverse events, not even reports of grade 3 diarrhea; 

cases of grade 3 neutropenia occurred in 9% of the 

study participants, that is, a lower incidence than 

that demonstrated in previous studies (10 and 18%). 

And finally, bioavailable curcumin was not able to 

change the plasma concentrations of irinotecan, or 

its metabolite (SN-38)(81).

Specifically in cancers of the gastrointestinal 

tract, studies demonstrate the synergism of curcumin 

concomitantly with different chemotherapy drugs 

such as paclitaxel, cisplatin, 5-fluorouracil (5-

FU), oxaliplatin, gemcitabine, and even irinotecan 

and other drugs used in other types of tumor, 

such as doxorubicin, etoposide, vincristine 

and methotrexate, and with that, decreased 

chemoresistance, improved tumor response and 

reduced side effects(27,82). Howells et al.(83), in a 

randomized, controlled, phase IIa clinical trial, 
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demonstrated that curcumin (0.5–2 g) is safe and 

tolerable as an adjuvant to FOLFOX (folinic acid 

+5–FU + oxaliplatin) as a chemotherapy treatment 

for patients with metastatic colorectal cancer, 

moreover, the group treated with curcumin and 

FOLFOX (CUFOX) had an increase in disease-free 

survival of 0.57 (95%CI: 0.24, 1.36; P=0.2) (median 

of 171 and 291 days for FOLFOX and CUFOX, 

respectively) and overall survival of 0.34 (95%CI: 

0.14, 0.82; P=0.02 ) (median 200 and 502 days for 

FOLFOX and CUFOX, respectively). However, the 

work has a reduced sample size, making phase III 

studies necessary.

In esophageal cancer, one of the most incident 

types of cancer around the world, many experimental 

studies have demonstrated several of the previously 

mentioned benefits after the use of curcumin(84,85), 

such as, for example, the one by Pendleton et al.(86) 

who used tetrahydro curcumin (THCUR), the most 

bioavailable metabolite of curcumin, together with 

5-FU in three squamous cells esophageal cancer 

(SCC) cell lines, TE-1, TE-8, and KY-5. These cell lines 

have varying percentages of Cancer Stem Cells (CSC) 

(totipotent). The researchers observed that THCUR 

was more effective than 5-FU in all three strains; in 

the KY-5 strain, with the highest percentage of CSC, 

THCUR had the greatest effect, THCUR at a dosage 

of 40µM (above the IC50) in combination with 5-FU 

significantly suppressed TE-1 cell proliferation, but 

5-FU alone did not; and conclude that curcumin 

does not suppress the effectiveness of 5-FU when 

supplemented. Despite these findings, in the last 

five years, no clinical trials with curcumin have been 

published in this population, which seems to be a 

powerful field to be explored.

On the other hand, studies that use curcumin 

in nano-micelles or nanoparticles that carry drugs 

used in the therapy of esophageal cancer, show ex-

cellent results in terms of stability, encapsulation 

rate, safety, biocompatibility, and better response to 

suppress tumor growth(87,88). In the future, the use 

of curcumin as a carrier of drugs used in anticancer 

therapies, based on the use of pharmaceutical te-

chnologies, may become something very common, 

according to recent publications that show success 

in its use for this purpose, and may improve tumor 

responses. and decrease adverse events that are so 

frequent, which worsen the quality of life and nutri-

tional status of patients(28,89-91).

The use of curcumin or curcumin associated 

with multiple nanoformulations (micelles, poly-

mers, polymer nanocapsules, liposomes, nano gels, 

gold nanoparticles, etc.), has shown many positive 

results, inhibiting different signaling pathways re-

lated to cell proliferation and stimulating apopto-

sis pathways(90,92), for example, regulating Beclin1 

expression and inhibiting the glycolytic pathway 

mediated by hypoxia-inducible factor-1α (HIF-1α), 

involved in the proliferation of pancreatic cancer 

cells(93); or by inhibiting the Gli1-β-catenin pathway 

in gastric cancer cells, the pathway responsible 

for migration, invasion and remodeling of the cell 

cytoskeleton.

Overall, curcumin has shown an antitumor and 

chemoresistance-suppressing effect in all types of 

gastrointestinal cancers, including metastatic ones. 

Currently, no studies have investigated curcumin su-

pplementation in sarcopenic patients with gastroin-

testinal cancer, highlighting numerous opportunities 

for future research in this population.

In other types of cancer, such as breast cancer, 

for example, the use of turmeric, especially in 

conjunction with chemotherapy treatment with 

tamoxifen, is discouraged due to the lack of 

evidence(94-96). However, there is a wide path to be 

explored in clinical practice, making studies with 

well-designed human beings necessary.

CONCLUSION

Although premature mortality rates are 

expected to decrease in Brazil between 2026–

2030, as discussed earlier in this review, cancer 

management, with or without sarcopenia, remains 

challenging and requires actions at both the public 

health level and through multimodal interventions 

in institutions serving this population. Nutrition 

is a key element in the care of cancer patients, 

encompassing early detection of nutritional risk and 

sarcopenia, nutritional intervention, management 

of gastrointestinal symptoms, and provision of 

adequate calories, proteins, and other nutrients that 

help maintain or recover body composition, such as 

omega-3 fatty acids. 
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Curcumin supplementation appears to be a 

promising adjuvant to standard cancer treatment, 

helping to reduce chemotherapy side effects, 

improve tumor response to treatment, and assist in 

managing sarcopenia by reducing muscle depletion 

and oxidative stress, and improving strength and 

fatigue. However, further clinical studies are still 

needed to understand its benefits in this regard fully.
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RESUMO – A sarcopenia é uma síndrome caracterizada pela diminuição da força, quantidade e/ou qualidade da massa muscular esquelé-

tica. Quando associada ao câncer, ela correlaciona-se a piores resultados clínicos. Os cânceres do trato gastrointestinal, prevalentes 

globalmente e no Brasil, estão associados a um maior risco nutricional. É fundamental que haja detecção e intervenção nutricional 

precoces nessa população. Estudos recentes sobre cúrcuma/curcumina demonstraram efeitos benéficos em pacientes com câncer. 

Especificamente, a curcumina mostrou-se promissora na redução da depleção muscular, estresse oxidativo e melhora da força e 

fadiga, fatores relacionados à sarcopenia. Esta revisão visa elucidar a sarcopenia e a sarcopenia secundária ao câncer, enfatizando o 

manejo nutricional e o papel da suplementação de curcumina. O manejo eficaz do câncer, com ou sem sarcopenia, exige estraté-

gias abrangentes de saúde pública e intervenções multimodais dentro das instituições de saúde. A nutrição é fundamental em toda 

a jornada de tratamento do câncer, abrangendo triagem, orientação e fornecimento de nutrientes que apoiam a manutenção ou 

recuperação da composição corporal. A suplementação de curcumina surge como um potencial adjuvante ao tratamento padrão 

contra o câncer e no manejo da sarcopenia. No entanto, mais estudos clínicos são necessários para consolidar essas descobertas.

Palavras-chave: sarcopenia, câncer, curcumina, estado nutricional.

REFERENCES

1.	 Cruz-Jentoft AJ, Baeyens JP, Bauer JM, Boirie Y, Cederholm T, Landi F, 
et al. Sarcopenia: European consensus on definition and diagnosis. Age 
Ageing. 2010;39:412-23. 

2.	 Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyère O, Cederholm T, et 
al. Sarcopenia: Revised European consensus on definition and diagnosis. 
Age Ageing. 2019;48:16-31. 

3.	 Souza BU de, Souza NCS, Martucci RB, Rodrigues VD, Pinho NB de, 
Gonzalez MC, et al. Factors Associated with Sarcopenia in Patients with 
Colorectal Cancer. Nutr Cancer. [Internet]. 2018;70:176-83. Available from: 
https://www.tandfonline.com/doi/full/10.1080/01635581.2018.1412480

4.	 Peixoto da Silva S, Santos JMO, Costa e Silva MP, Gil da Costa RM, 
Medeiros R. Cancer cachexia and its pathophysiology: links with sar-
copenia, anorexia and asthenia. J Cachexia Sarcopenia Muscle. [Inter-
net]. 2020;11:619-35. Available from: https://onlinelibrary.wiley.com/
doi/10.1002/jcsm.12528

5.	 World Health Organization, Regional Office for Europe. World cancer 
report: cancer research for cancer prevention. Lyon: International Agency 
for Research on Cancer; 2020 

6.	 INCA. Estimativa 2023: incidência de câncer no Brasil | INCA - Instituto 
Nacional de Câncer [Internet]. Instituto Nacional do Câncer. Rio de 
Janeiro: Instituto Nacional de Câncer (Brasil) / Ministério da Saúde. 
2022:160. Available from: https://www.inca.gov.br/publicacoes/livros/
estimativa-2023-incidencia-de-cancer-no-brasil

7.	 De Camargo Cancela M, Bezerra de Souza DL, Leite Martins LF, Borges 
L, Schilithz AO, Hanly P, et al. Can the sustainable development goals 
for cancer be met in Brazil? A population-based study. Front Oncol. 
[Internet]. 2023;12:7161. Available from: https://www.frontiersin.org/
articles/10.3389/fonc.2022.1060608/full

8.	 von Haehling S, Anker SD. Cachexia as a major underestimated and 
unmet medical need: facts and numbers. J Cachexia Sarcopenia Muscle. 
[Internet]. 2010;1:1-5. Available from: https://onlinelibrary.wiley.com/
doi/10.1007/s13539-010-0002-6

9.	 Arends J, Strasser F, Gonella S, Solheim TS, Madeddu C, Ravasco P, et al. 
Cancer cachexia in adult patients: ESMO Clinical Practice Guidelines☆. 
ESMO Open. [Internet]. 2021;6:100092. Available from: https://linking-
hub.elsevier.com/retrieve/pii/S2059702921000491



Almeida PS, Barão K, Forones NM
Sarcopenia and gastrointestinal cancer: nutritional approach focusing on curcumin supplementation

Arq Gastroenterol • 2025. v. 62:e24068 11/13

10.	 Roeland EJ, Bohlke K, Baracos VE, Bruera E, del Fabbro E, Dixon S, et 
al. Management of Cancer Cachexia: ASCO Guideline. [Internet]. J Clin 
Oncol. 2020. Available from: www.asco.org/guidelines-methodology

11.	 Anjanappa M, Corden M, Green A, Roberts D, Hoskin P, McWilliam A, 
et al. Sarcopenia in cancer: Risking more than muscle loss. Tech Innov 
Patient Support Radiat Oncol. 2020;16:50-7. 

12.	 da Cunha LP, Silveira MN, Mendes MCS, Costa FO, Macedo LT, de Siqueira 
NS, et al. Sarcopenia as an independent prognostic factor in patients 
with metastatic colorectal cancer: A retrospective evaluation. Clin Nutr 
ESPEN. 2019;32:107-12. 

13.	 Huang DD, Wang SL, Zhuang CL, Zheng BS, Lu JX, Chen FF, et al. 
Sarcopenia, as defined by low muscle mass, strength and physical 
performance, predicts complications after surgery for colorectal cancer. 
Colorectal Disease. 2015;17:O256-64. 

14.	 Wang SL, Zhuang C Le, Huang DD, Pang WY, Lou N, Chen FF, et al. 
Sarcopenia Adversely Impacts Postoperative Clinical Outcomes Following 
Gastrectomy in Patients with Gastric Cancer: A Prospective Study. Ann 
Surg Oncol. 2016;23:556-64. 

15.	 Borgas P, Gonzalez G, Veselkov K, Mirnezami R. Phytochemically rich 
dietary components and the risk of colorectal cancer: A systematic review 
and meta-analysis of observational studies. World J Clin Oncol. [Internet]. 
2021;12:482-99. Available from: https://www.wjgnet.com/2218-4333/full/
v12/i6/482.htm

16.	 Muscaritoli M, Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz 
H, et al. ESPEN practical guideline: Clinical Nutrition in cancer. Clinical 
Nutrition. 2021;40:2898-913. 

17.	 Rock CL, Thomson C, Gansler T, Gapstur SM, McCullough ML, Patel AV, 
et al. American Cancer Society guideline for diet and physical activity 
for cancer prevention. CA Cancer J Clin. 2020;70:245-71. 

18.	 World Cancer Research Fund/American Institute for Cancer Research. Diet, 
Nutrition, Physical Activity and Cancer: a Global Perspective A summary 
of the Third Expert Report. 2018. Available from: http://gco.iarc.fr/today

19.	 Prado CM, Purcell SA, Laviano A. Nutrition interventions to treat 
low muscle mass in cancer. J Cachexia Sarcopenia Muscle. [Inter-
net]. 2020;11:366-80. Available from: https://onlinelibrary.wiley.com/
doi/10.1002/jcsm.12525

20.	 Arends J, Baracos V, Bertz H, Bozzetti F, Calder PC, Deutz NEP, et al. 
ESPEN expert group recommendations for action against cancer-related 
malnutrition. Clinical Nutrition. Churchill Livingstone. 2017;1187-96. 

21.	 Sonneborn-Papakostopoulos M, Dubois C, Mathies V, Heß M, Erickson 
N, Ernst T, et al. Quality of life, symptoms and dietary habits in oncol-
ogy outpatients with malnutrition: A cross-sectional study. Med Oncol. 
2021;38:20. 

22.	 Sharma RA, Gescher AJ, Steward WP. Curcumin: The story so far. Eur J 
Cancer. 2005;41:1955-68. 

23.	 Johnson JJ, Mukhtar H. Curcumin for chemoprevention of colon cancer. 
Vol. 255, Cancer Letters. Elsevier Ireland Ltd. 2007:170-81. 

24.	 Pricci M, Girardi B, Giorgio F, Losurdo G, Ierardi E, di Leo A. Curcumin 
and colorectal cancer: From basic to clinical evidences. Int J Mol Sci. 
2020;21:2364. Doi: 10.3390/ijms21072364. 

25.	 Sharma RA, Steward WP, Gescher AJ. Pharmacokinetics and pharmaco-
dynamics of curcumin. Adv Exp Med Biol. [Internet]. 2007;595:453-70. 
Available from: https://pubmed.ncbi.nlm.nih.gov/17569224/

26.	 Mohajeri M, Sahebkar A. Protective effects of curcumin against doxoru-
bicin-induced toxicity and resistance: A review. Crit Rev Oncol Hematol. 
2018;122:30-51. 

27.	 Yang ZJ, Huang SY, Zhou DD, Xiong RG, Zhao CN, Fang AP, et al. Effects 
and Mechanisms of Curcumin for the Prevention and Management of 
Cancers: An Updated Review. Antioxidants. 2022;11:1481.

28.	 Idoudi S, Bedhiafi T, Hijji YM, Billa N. Curcumin and Derivatives in 
Nanoformulations with Therapeutic Potential on Colorectal Cancer. 
AAPS PharmSciTech. [Internet]. 2022. Available from: https://pubmed.
ncbi.nlm.nih.gov/35441267/

29.	 Ma T, Jiang JL, Qi WX, Chen JY, Xu HP. A Novel Delivery System of 
RGD-HSA Loaded GEM/CUR Nanoparticles for the Treatment of Pancre-
atic Cancer Therapy. Drug Des Devel Ther. [Internet]. 2022;16:2395-406. 
Available from: https://pubmed.ncbi.nlm.nih.gov/35923931/

30.	 Jude S, Amalraj A, Kunnumakkara AB, Divya C, Löffler BM, Gopi S. 
Development of validated methods and quantification of curcuminoids 
and curcumin metabolites and their pharmacokinetic study of oral ad-
ministration of complete natural turmeric formulation (CureitTM) in human 
plasma via UPLC/ESI-Q-TOF-MS spectrometry. Molecules. Molecules. 
2018;23:2415. 

31.	 Belcaro G, Hosoi M, Pellegrini L, Appendino G, Ippolito E, Ricci A, 
et al. A controlled study of a lecithinized delivery system of curcumin 
(meriva®) to alleviate the adverse effects of cancer treatment. Phytother 
Res. 2014;28:444-50. 

32.	 Li M, Yue GGL, Luo L, Tsui SKW, Fung KP, Ng SSM, et al. Turmeric Is 
Therapeutic in Vivo on Patient-Derived Colorectal Cancer Xenografts: 
Inhibition of Growth, Metastasis, and Tumor Recurrence. Front Oncol. 
2021;10:574827. 

33.	 Rajasekaran SA. Therapeutic potential of curcumin in gastrointestinal 
diseases. World J Gastrointest Pathophysiol. 2011;2:1. 

34.	 Ramasamy TS, Ayob AZ, Myint HHL, Thiagarajah S, Amini F. Targeting 
colorectal cancer stem cells using curcumin and curcumin analogues: 
Insights into the mechanism of the therapeutic efficacy. Cancer Cell Int. 
2015;15:96. 

35.	 Gong F, Ma JC, Jia J, Li FZ, Wu JL, Wang S, et al. Synergistic effect of the 
anti-PD-1 antibody with blood stable and reduction sensitive curcumin 
micelles on colon cancer. Drug Deliv. 2021;28:930-42. 

36.	 Schaffer M, Schaffer PM, Bar-Sela G. An update on Curcuma as a func-
tional food in the control of cancer and inflammation. Curr Opin Clin 
Nutr Metab Care. 2015;18:605-11. 

37.	 Francaux M, Deldicque L. Using polyphenol derivatives to prevent 
muscle wasting. Curr Opin Clin Nutr Metab Care. 2018;21:159-63. 

38.	 Varma K, Amalraj A, Divya C, Gopi S. The Efficacy of the Novel Bio-
available Curcumin (Cureit) in the Management of Sarcopenia in Healthy 
Elderly Subjects: A Randomized, Placebo-Controlled, Double-Blind 
Clinical Study. J Med Food. 2021;24:40-9. 

39.	 Receno CN, Liang C, Korol DL, Atalay M, Heffernan KS, Brutsaert TD, et 
al. Effects of prolonged dietary curcumin exposure on skeletal muscle 
biochemical and functional responses of aged male rats. Int J Mol Sci. 
2019;20:1178.

40.	 Sahin K, Pala R, Tuzcu M, Ozdemir O, Orhan C, Sahin N, et al. Curcumin 
prevents muscle damage by regulating NF-κB and Nrf2 pathways and 
improves performance: An in vivo model. J Inflamm Res. 2016;9:147-54. 

41.	 He J, Xie H, Wu S. Dietary Supplementation of Curcumin Alleviates 
NF-κB-dependent Skeletal Muscle Wasting in Rat. Endocr Metab Immune 
Disord Drug Targets. 2016;16:140-147. Doi: 10.2174/1871530316666160
613115221.

42.	 Álvaro Sanz E, Abilés J, Garrido Siles M, Rivas Ruíz F, Tortajada Goitia 
B, Domínguez AR. Evaluation of a protocol to detect malnutrition and 
provide nutritional care for cancer patients undergoing chemotherapy. 
Sci Rep. 2020;10:21186.

43.	 Barbosa-Silva TG, Menezes AMB, Bielemann RM, Malmstrom TK, Gon-
zalez MC. Enhancing SARC-F: Improving Sarcopenia Screening in the 
Clinical Practice. J Am Med Dir Assoc. 2016;17:1136-41. Doi: 10.1016/j.
jamda.2016.08.004.

44.	 Valente M, Magalhães M, Alexandre T. Recomendações para diagnósticos 
e tratamento da sarcopenia no Brasil. SBGG. Sociedade Brasileira de 
Geriatria e Gerontologia (SBGG); 2022. 

45.	 Spexoto MCB, Ramírez PC, De Oliveira Máximo R, Steptoe A, De Oliveira 
C, Alexandre TDS. European Working Group on Sarcopenia in Older 
People 2010 (EWGSOP1) and 2019 (EWGSOP2) criteria or slowness: 
Which is the best predictor of mortality risk in older adults? Age Ageing. 
2022;51:afac164. Doi: 10.1093/ageing/afac164. 

46.	 Petermann-Rocha F, Balntzi V, Gray SR, Lara J, Ho FK, Pell JP, et al. 
Global prevalence of sarcopenia and severe sarcopenia: a systematic 
review and meta-analysis. J Cachexia Sarcopenia Muscle. 2022;13:86-99. 
Doi: 10.1002/jcsm.12783. 

47.	 Chen LK, Woo J, Assantachai P, Auyeung TW, Chou MY, Iijima K, et 
al. Asian Working Group for Sarcopenia: 2019 Consensus Update on 
Sarcopenia Diagnosis and Treatment. J Am Med Dir Assoc. 2020;21:300-
307.e2. 

48.	 Dent E, Morley JE, Cruz-Jentoft AJ, Arai H, Kritchevsky SB, Gural-
nik J, et al. International Clinical Practice Guidelines for Sarcopenia 
(ICFSR): Screening, Diagnosis and Management. J Nutr Health Aging. 
2018;22:1148-61. Doi: 10.1007/s12603-018-1139-9.

49.	 Meza-Valderrama D, Marco E, Dávalos-Yerovi V, Muns MD, Tejero-Sán-
chez M, Duarte E, et al. Sarcopenia, Malnutrition, and Cachexia: Adapting 
Definitions and Terminology of Nutritional Disorders in Older People 
with Cancer. Nutrients. 2021;13:761. Doi: 10.3390/nu13030761.

50.	 Donini LM, Busetto L, Bischoff SC, Cederholm T, Ballesteros-Pomar 
MD, Batsis JA, et al. Definition and Diagnostic Criteria for Sarcopenic  
Obesity: ESPEN and EASO Consensus Statement. Obes Facts. 
2022;15:321-35. 



Almeida PS, Barão K, Forones NM
Sarcopenia and gastrointestinal cancer: nutritional approach focusing on curcumin supplementation

Arq Gastroenterol • 2025. v. 62:e2406812/13

51. Haiducu C, Buzea A, Mirea LE, Dan GA. The prevalence and the impact 
of sarcopenia in digestive cancers. A systematic review. Rom J Intern
Med. 2021;59:328-44.

52. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global
cancer statistics 2018: GLOBOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018;68:394-
424.

53. Kuwada K, Kuroda S, Kikuchi S, Yoshida R, Nishizaki M, Kagawa S,
et al. Clinical impact of sarcopenia on gastric cancer. Anticancer Res.
2019;39:2241-49. Doi: 10.21873/anticanres.13340.

54. Norman K, Otten L. Financial impact of sarcopenia or low muscle mass 
- A short review. Clin Nutr. 2019;38:1489-95.

55. Antunes AC, Araújo DA, Veríssimo MT, Amaral TF. Sarcopenia and
hospitalisation costs in older adults: a cross-sectional study. Nutr Diet.
2017;74:46-50. Doi: 10.1111/1747-0080.12287.

56. Sociedade Brasileira de Nutrição Oncológica ; organizado por Nivaldo
Barroso de Pinho. I Consenso brasileiro de nutrição oncológica da SBNO. 
2021;164.

57. BRASPEN J. Diretriz BRASPEN de Terapia Nutricional no Paciente com
Câncer e BRASPEN recomenda: Indicadores de Qualidade em Terapia
Nutricional. BRASPEN J. 2019;34:2-32.

58. Prado CM, Landi F, Chew STH, Atherton PJ, Molinger J, Ruck T, et al.
Advances in muscle health and nutrition: A toolkit for healthcare pro-
fessionals. Clin Nutr. 2022;41:2244-63. Doi: 10.1016/j.clnu.2022.07.041.

59. de Groot LM, Lee G, Ackerie A, van der Meij BS. Malnutrition screening 
and assessment in the cancer care ambulatory setting: Mortality predict-
ability and validity of the patient-generated subjective global assessment
short form (PG-SGA SF) and the GLIM criteria. Nutrients. 202;12:1-13.

60. Heyland DK, Patel J, Compher C, Rice TW, Bear DE, Lee ZY, et al. The
effect of higher protein dosing in critically ill patients with high nutri-
tional risk (EFFORT Protein): an international, multicentre, pragmatic,
registry-based randomised trial. The Lancet. [Internet]. 2023;401:568-5760. 
Available from: http://www.thelancet.com/article/S0140673622024692/
fulltext

61. Bagherniya M, Mahdavi A, Shokri-Mashhadi N, Banach M, von Haehling 
S, Johnston TP, et al. The beneficial therapeutic effects of plant-derived
natural products for the treatment of sarcopenia. J Cachexia Sarcopenia 
Muscle. 2022;13:2772-90.

62. Bozzetti F. Forcing the vicious circle: sarcopenia increases toxicity,
decreases response to chemotherapy and worsens with chemotherapy. 
Annals of Oncology. [Internet]. 2017;28:2107-18. Available from: http://
www.annalsofoncology.org/article/S0923753419352366/fulltext

63. Huei-Chen H, Tong-Rong J, Sheau-Farn Y. Inhibitory effect of curcumin, 
an anti-inflammatory agent, on vascular smooth muscle cell proliferation. 
Eur J Pharmacol. [Internet]. 1992;221:381-4. Available from: https://
pubmed.ncbi.nlm.nih.gov/1426014/

64. Thaloor D, Miller KJ, Gephart J, Mitchell PO, Pavlath GK. Systemic
administration of the NF-kappaB inhibitor curcumin stimulates muscle
regeneration after traumatic injury. Am J Physiol. 1999;277:C320-9. Doi: 
10.1152/ajpcell.1999.277.2.C320.

65. Gorza L, Germinario E, Tibaudo L, Vitadello M, Tusa C, Guerra I, et al.
Chronic systemic curcumin administration antagonizes murine sarcopenia 
and presarcopenia. Int J Mol Sci. 2021;22:11789.

66. Liang YJ, Yang IH, Lin YW, Lin JN, Wu CC, Chiang CY, et al. Curcum-
in-loaded hydrophobic surface-modified hydroxyapatite as an antioxi-
dant for sarcopenia prevention. Antioxidants. 2021;10:616.

67. Franceschi F, Feregalli B, Togni S, Cornelli U, Giacomelli L, Eggenhoffner
R, et al. A novel phospholipid delivery system of curcumin (Meriva®)
preserves muscular mass in healthy aging subjects. Eur Rev Med Phar-
macol Sci. [Internet]. 2016;20:762-6. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/26957282

68. Thambamroong T, Seetalarom K, Saichaemchan S, Pumsutas Y, Prasong-
sook N. Efficacy of Curcumin on Treating Cancer Anorexia-Cachexia
Syndrome in Locally or Advanced Head and Neck Cancer: A Dou-
ble-Blind, Placebo-Controlled Randomised Phase IIa Trial (CurChexia).
J Nutr Metab. 2022;2022.

69. Chaiworramukkul A, Seetalarom K, Saichaemchan S, Prasongsook
N. A Double-Blind, Placebo-Controlled Randomized Phase IIa Study:
Evaluating the Effect of Curcumin for Treatment of Cancer Anorexia–
Cachexia Syndrome in Solid Cancer Patients. Asian Pac J Cancer Prev.
2022;23:2333-40.

70. Cardaci TD, Machek SB, Wilburn DT, Hwang PS, Willoughby DS. Ubiq-
uitin Proteasome System Activity is Suppressed by Curcumin following 
Exercise-Induced Muscle Damage in Human Skeletal Muscle. J Am Coll 
Nutr. 2021;40:401-11.

71. Peris-Moreno D, Taillandier D, Polge C. MuRF1/TRIM63, master regulator 
of muscle mass. Int J Mol Sci. 2020;21:1-39.

72. Tan BL, Norhaizan ME. Curcumin Combination Chemotherapy: The 
Implication and Efficacy in Cancer. Molecules. [Internet]. 2019;24:2527. 
Available from: https://www.mdpi.com/1420-3049/24/14/2527

73. Gopi S, George R, Thomas M, Jude S. Cureit” A Bio Available Curcumin 
in Complete Natural Matrix. Asian Journal of Pharmaceutical Technology 
& Innovation. [Internet]. 2015;92-6. Available from: www.asianpharmtech. 
com

74. Su P, Yang Y, Wang G, Chen X, Ju Y. Curcumin attenuates resistance to 
irinotecan via induction of apoptosis of cancer stem cells in chemore-
sistant colon cancer cells. Int J Oncol. 2018;53:1343-53.

75. Cas MD, Ghidoni R. Dietary curcumin: Correlation between bioavailability 
and health potential. Nutrients. 2019;11:2147. Doi: 10.3390/nu11092147. 

76. Howells LM, Sale S, Sriramareddy SN, Irving GRB, Jones DJL, Ottley CJ, et 
al. Curcumin ameliorates oxaliplatin-induced chemoresistance in HCT116 
colorectal cancer cells in vitro and in vivo. Int J Cancer. 2011;129:476-86. 

77. Liu Z, Huang P, Law S, Tian H, Leung W, Xu C. Preventive effect of 
Curcumin against chemotherapy-induced side-effects. Front Pharmacol. 
201;9:1374. Doi: 10.3389/fphar.2018.01374.

78. Sultana S, Munir N, Mahmood Z, Riaz M, Akram M, Rebezov M, et al. Mo-
lecular targets for the management of cancer using Curcuma longa Linn. 
phytoconstituents: A Review. Biomed Pharmacother. 2021;135:111078. 
Doi: 10.1016/j.biopha.2020.111078.

79. Zhang C, Xu Y, Wang H, Li G, Yan H, Fei Z, et al. Curcumin reverses 
irinotecan resistance in colon cancer cell by regulation of epithelial-mes-
enchymal transition. Anticancer Drugs. 2018;29:334-40.

80. Ouyang M, Luo Z, Zhang W, Zhu D, Lu Y, Wu J, et al. Protective 
effect of curcumin against irinotecan-induced intestinal mucosal 
injury via attenuation of NF-κB activation, oxidative stress and 
endoplasmic re-ticulum stress. Int J Oncol. 2019;54:1376-86.

81. Gbolahan OB, O’Neil BH, McRee AJ, Sanoff HK, Fallon JK, Smith PC, 
et al. A phase I evaluation of the effect of curcumin on dose☆ limiting 
toxicity and pharmacokinetics of irinotecan in participants with solid 
tumors. Clin Transl Sci. [Internet]. 2022;15:1304-15. Available from: 
https://ascpt. onlinelibrary.wiley.com/doi/10.1111/cts.13250

82. Najafi M, Mortezaee K, Rahimifard M, Farhood B, Haghi-Aminjan H. The 
role of curcumin/curcuminoids during gastric cancer chemotherapy: A 
systematic review of non-clinical study. Life Sci. 2020;257:118051.

83. Howells LM, Iwuji COO, Irving GRB, Barber S, Walter H, Sidat Z, et al. 
Curcumin combined with FOLFOX chemotherapy is safe and tolerable 
in patients with metastatic colorectal cancer in a randomized phase IIa 
trial. J Nutr. 2019;149:1133-9.

84. Wang S, Gao X, Li J, Wei S, Shao Y, Yin Y, et al. The anticancer 
effects of curcumin and clinical research progress on its effects on 
esophageal cancer. Front Pharmacol. [Internet]. 2022;13. Available 
from: https://pubmed.ncbi.nlm.nih.gov/36386215/

85. Hesari AR, Azizian M, Sheikhi A, Nesaei A, Sanaei S, Mahinparvar N, et 
al. Chemopreventive and therapeutic potential of curcumin in esophageal 
cancer: Current and future status. Int J Cancer. [Internet]. 2019;144:1215-
26. Available from: https://pubmed.ncbi.nlm.nih.gov/30362511/

86. Pendleton EG, Jamasbi RJ, Geusz ME. Tetrahydrocurcumin, Curcumin, 
and 5-Fluorouracil Effects on Human Esophageal Carcinoma Cells. An-
ticancer Agents Med Chem. [Internet]. 2019;19:1012-20. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30652650/

87. Ma Z, Gao X, Raza F, Zafar H, Huang G, Yang Y, et al. Design of 
GSH-Responsive Curcumin Nanomicelles for Oesophageal Cancer 
Therapy. Pharmaceutics. [Internet]. 2022. Available from: /pmc/articles/
PMC9503065/

88. Deng L, Zhu X, Yu Z, Li Y, Qin L, Liu Z, et al. Novel T7-Modified 
pH-Responsive Targeted Nanosystem for Co-Delivery of Docetaxel and 
Curcumin in the Treatment of Esophageal Cancer. Int J Nanomedicine.
[Internet]. 2020;15:7745. Available from: /pmc/articles/PMC7553263/

89. Jia W, Zhou L, Li L, Zhou P, Shen Z. Nano-Based Drug Delivery of Poly-
phenolic Compounds for Cancer Treatment: Progress, Opportunities, 
and Challenges. Pharmaceuticals. [Internet]. 2023;16:101. Available from: 
https://www.mdpi.com/1424-8247/16/1/101/htm



Almeida PS, Barão K, Forones NM
Sarcopenia and gastrointestinal cancer: nutritional approach focusing on curcumin supplementation

Arq Gastroenterol • 2025. v. 62:e24068 13/13

90.	 Kabir MT, Rahman MH, Akter R, Behl T, Kaushik D, Mittal V, et al. Po-
tential role of curcumin and its nanoformulations to treat various types 
of cancers. Biomolecules. 2021;11:1-39. 

91.	 Elbadawy M, Hayashi K, Ayame H, Ishihara Y, Abugomaa A, Shibutani 
M, et al. Anti-cancer activity of amorphous curcumin preparation in 
patient-derived colorectal cancer organoids. Biomed Pharmacother. 
2021;142:112043. 

92.	 Wong KE, Ngai SC, Chan KG, Lee LH, Goh BH, Chuah LH. Curcumin 
Nanoformulations for Colorectal Cancer: A Review. Front Pharmacol. 
[Internet]. 2019;10:152. Available from: /pmc/articles/PMC6412150/

93.	 Guo W, Ding Y, Pu C, Wang Z, Deng W, Jin X. Curcumin inhibits pan-
creatic cancer cell proliferation by regulating Beclin1 expression and 
inhibiting the hypoxia-inducible factor-1αmediated glycolytic pathway. 
J Gastrointest Oncol. [Internet]. 2022;13:3254-62. Available from: https://
pubmed.ncbi.nlm.nih.gov/36636058/

94.	 Yen C, Zhao F, Yu Z, Zhu X, Li CG. Interactions Between Natural 
Products and Tamoxifen in Breast Cancer: A Comprehensive Literature 
Review. Front Pharmacol. [Internet]. 2022;13:847113. Available from: 
www.frontiersin.org

95.	 Zhu J, Li Q, Wu Z, Xu Y, Jiang R. Curcumin for Treating Breast Cancer: A 
Review of Molecular Mechanisms, Combinations with Anticancer Drugs, 
and Nanosystems. Pharmaceutics. [Internet]. 2024;16:79. Available from: 
https://www.mdpi.com/1999-4923/16/1/79/htm

96.	 Hussaarts KGAM, Hurkmans DP, Oomen-De Hoop E, Van Harten 
LJ, Berghuis S, Van Alphen RJ, et al. Impact of Curcumin (with or 
without Piperine) on the Pharmacokinetics of Tamoxifen. Cancers. 
[Internet]. 2019;11:403. Available from: https://www.mdpi.com/2072-
6694/11/3/403/htm


