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ABSTRACT 

Inflammatory Bowel Diseases (IBD), namely Ulcerative Colitis and Crohn’s Disease, are chronic, relapsing, 

inflammatory conditions of the gastrointestinal tract, with multifactorial pathophysiology. They are often 

complicated by sarcopenia, which is defined as a condition of skeletal muscle system characterized by a 

generalized loss of skeletal muscle mass and muscle function. Sarcopenia and pre-sarcopenic conditions are 

important to be diagnosed and maintained in the course of IBD, as they exert detrimental impact on the therapy 

outcomes. There is increased probability of therapy failure such as change of pharmacotherapy, hospitalization or 
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surgical intervention, in individuals with sarcopenia. There are multiple mechanisms underlying this complication 

in IBD: e.g. malnutrition, disrupted gut microbiota, pharmacotherapy, and elevated inflammatory cytokines. 

Nevertheless, there are some possible interventions that can be undertaken to counteract this complication. 

Fundamental interventions in IBD-related sarcopenia are: accurate nutrition, micronutrient supplementation and 

properly adjusted physical activity. IBD patients should do 3-5 moderate-intensity trainings per week. Exercise 

programs should combine aerobic, resistance and flexibility exercises. Resistance training is the first-line therapy 

in management of sarcopenia. This kind of exercises was proven to improve muscle mass, strength and physical 

performance. Aerobic activity is also important as it enhances metabolic capacity of the muscles.  

However, further research is required to define specific recommendations for nutritional and exercise interventions 

validated for the group of patients with IBD-related sarcopenia. 
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1. INTRODUCTION 

Inflammatory Bowel Disease (IBD) is a term comprising two main disease entities: Ulcerative 

Colitis (UC) and Crohn’s Disease (CD). The incidence and prevalence of these diseases is 

gradually increasing in most of the countries1. The pathophysiology of IBD is multifactorial. In 

individuals with susceptibility genes, the chain of dysfunctional interactions between 

environmental factors and the host’s immune system leads to the breakdown of the intestinal 

homeostasis2–4. UC and CD share some characteristics, but there are some major differentiating 

features in terms of symptomatology and pathophysiology of these diseases. UC is 

characterized by ulcerations limited to the mucosal layer which stretch continuously from 

rectum upward occupying large bowel. On the other hand, in CD inflammation spreads deeper 

than mucosa, and can involve the whole intestinal wall thickness. Lesions are present in every 

part of gastrointestinal tract – from mouth to colon – and are not continuous, divided by sections 

of healthy intestine. What is more, in CD there is a tendency to form fistulas, perianal lesions 

and strictures, which are uncommon in UC5.   
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IBD is often complicated by sarcopenia. There are plenty of factors contributing to this state in 

IBD patients, such as: chronic inflammation, malnutrition6, decreased physical activity, gut 

microbiota dysbiosis and pharmacotherapy1.  

According to the consensus on sarcopenia, first formulated by the European Working Group on 

Sarcopenia in Older People (EWGSOP) in 2010, sarcopenia is defined as a condition of skeletal 

muscle system characterized by a generalized loss of skeletal muscle mass and muscle function 

(strength or performance)7. In compliance with this consensus, both criteria must be fulfilled 

and confirmed by the patient’s documentation to diagnose sarcopenia. Updated EWGSOP2 

guidelines for sarcopenia from 2018 reflect a better understanding of this condition8,9. While 

the definition of sarcopenia remained similar, the diagnostic focus has been shifted from the 

reduction in muscle mass to the decrease in muscle strength as a key characteristic. According 

to the diagnostic algorithm presented in current guidelines: the first step is assessment of muscle 

strength in a functional test. What is more, sarcopenia was primarily perceived as an age-related 

condition. Nowadays it is agreed that there are numerous circumstances that lead to 

development of sarcopenia such as: ageing, poor nutrition, physical inactivity, inflammatory 

diseases, neurological disorders, etc10,11.  

Although term sarcopenia was first used in the study by Rosenburg12 in 1989, it was first 

included in the International Classification of Diseases (ICD) under the code M62.84 only in 

September 201613. Before that it was not considered as a separate disease entity. This was a 

significant step in the recognition of this condition because it led to greater awareness of this 

problem among physicians.  

In compliance with EWGSOP2, the severity of sarcopenia can be graded into three stages: 

probable sarcopenia, confirmed sarcopenia and severe sarcopenia14. In pre-sarcopenia there is 

reduced muscle strength only. To confirm the diagnosis of sarcopenia there has to be low muscle 

quantity or quality present. Severe sarcopenia is diagnosed when, in the course of confirmed 

sarcopenia, there is impairment of physical performance. 

According to EWGSOP2 Guidelines8,9 on sarcopenia, muscle strength can be easily assessed 

by handgrip strength measured by a dynamometer. It is an available, non-invasive method that 

can be used as a primary tool for targeting patients with probable sarcopenia. Muscle mass can 

be measured by DXA (dual-energy X-ray absorptiometry) or bioelectrical impedance. Whereas 

physical performance can be assessed using functional tests such as rising from chair unassisted, 

gait speed or the Short-Physical Performance Battery15,16. 
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2. SARCOPENIA IN IBD 

According to the systematic review concerning the epidemiology of sarcopenia in IBD 

patients17, this condition was much more prevalent in the study population than in the general 

population without any defined diseases. Sarcopenia was diagnosed in 17% of 393 IBD patients 

compared with 10% of the individuals from general population18. What is more, myopenia 

(reduced muscle mass) and pre-sarcopenia (reduced muscle strength) were reported to be much 

more prevalent in IBD patients. Myopenia was confirmed to appear in 40% of patients and pre-

sarcopenia was present in over 30% of patients17. The before mentioned conditions were much 

more prevalent in CD patients than in UC patients (35% and 45% vs. 32% and 43%, 

consecutively). The major factor correlated with sarcopenia in IBD was disease activity. The 

MRI assessment of body composition in patients with CD showed that in active disease 

sarcopenia was more common and SMI (skeletal muscle index) was lower19,20.  

The discussed complications of IBD: pre-sarcopenia, sarcopenia and myopenia exert significant 

effect on IBD outcomes. Results of numerous studies prove the risk of therapy failure resulting 

in change of pharmacotherapy, hospitalization or surgical intervention in patients with 

complications on the spectrum of sarcopenia21–23. In the study by Grillot et al.24 researchers 

used CT imaging to measure body composition and defined sarcopenia using SMI (skeletal 

muscle index). The results showed sarcopenia in 58% of CD patients. Individuals with 

sarcopenia had much more adverse outcomes comprising: hospitalizations (61.2% vs 36.1%), 

digestive surgery (63.3% vs 27.8%) and abscesses (51% vs 16.7%) than non-sarcopenic patients 

during the follow-up24. Myopenia was proven to be an independent risk factor of 

pharmacotherapy failure and loss of response to anti-TNF-α drugs in CD and to corticosteroids 

in active severe UC25,26. Another publication by Ge et al.27 investigated the relationship between 

sarcopenia imaged by CT and outcomes in acute severe UC (ASUC). The study showed that a 

significantly greater proportion of sarcopenic patients with ASUC required colectomy and 

rescue therapy in comparison with patients without sarcopenia27.  

These studies confirm the salience of body composition analysis and diagnosis of sarcopenia in 

IBD patients for better prognosis and treatment of these patients. The prevalence of this 

complication as well as its influence on the therapy outcomes highlights the importance of 

assessment of muscle loss and weakening in this group of patients. 
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3. MECHANISMS OF SARCOPENIA IN IBD PATIENTS 

3a. MALNUTRITION 

There are several mechanisms that contribute to pathogenesis of sarcopenia in IBD patients, 

including: malnutrition, physical inactivity, inflammation, pharmacotherapy, and microbiome 

dysbiosis. Among the above mentioned, the major factor inducing muscle loss in IBD is 

malnutrition28,29. 

CD and UC are chronic, relapsing and remitting, inflammatory diseases of the gastrointestinal 

tract. Approximately 20-85% of patients with IBD are diagnosed with malnutrition of diverse 

intensity30. There are some fundamental differences in the pathophysiology of these two disease 

entities and, as a result, there tend to be different patterns of malnutrition in these groups of 

patients. Protein-energy malnutrition as well as specific micronutrient deficiencies are more 

common in CD30. In CD inflammatory process involves the whole gastrointestinal tract – from 

mouth to the rectum, in contrast to UC which is limited to the large bowel. Malnutrition in CD 

is more common compared to UC due to significant malabsorption which is an effect of the loss 

of intestinal surface area as a result of ongoing inflammation, fistulae formation or surgical 

resections. Secondly, individuals with CD tend to develop malnutrition over a long period of 

time. In contrary, UC patients tend to maintain healthy nourishment in remission with rapid 

development of malnutrition in acute relapses30,31.   

Malnutrition is one of the main causes of sarcopenia in IBD patients. The main determinant of 

malnutrition in individuals with IBD is decreased oral intake32. Patients often have lower 

appetite because of various symptoms from gastrointestinal tract, such as: nausea, vomiting, 

diarrhea, abdominal pain which result from the disease itself. Another common cause of nausea 

and loss of appetite is pharmacotherapy33.  

Malabsorption is strictly related to the pathophysiology of IBD: primarily to the impaired 

mucosal function due to inflammation. Defective epithelial transport and damaged epithelial 

barrier lead to decreased ability to digest and absorb micro- and macronutrients. Particularly 

detrimental, in terms of nutrient absorption, can be the ileal localization of CD34. Persistent 

inflammation can even cause protein-losing enteropathy and chronic blood loss leading to 

microcytic anemia35,36.  

A very prevalent complication of IBD is small intestinal bacterial overgrowth (SIBO), which is 

especially common in CD patients with ileal involvement and after surgical excision of 
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ileocecal valve. In such conditions, translocation of colonic bacteria to small bowel occurs, 

leading to numerous gastrointestinal symptoms. Bacteria produce osmotically active substances 

which cause diarrhea, bloating and abdominal pain. Intensified intestinal motility and shortened 

gastrointestinal transit time leads to reduced digestion and absorption of micoro- and 

macronutrients32,37. Additionally, SIBO is proven to be associated with increased intestinal wall 

permeability38. 

Despite the advances in the pharmacological treatment of IBD, surgical interventions are still 

indispensable in some situations. It is estimated that 25%-35% of UC patients and 70% up to 

90% of CD patients will need surgery at some point of their disease management39,40. This is 

why surgical interventions need to be taken into consideration in the discussion over 

malnutrition in IBD patients. Resection of a big segment of small intestine can lead to impaired 

digestion and absorption resulting in watery stools. Excision of big portion of ileum can be 

followed by bile salt diarrhea because of the decreased bile acids uptake in the intestine41. What 

is more, hospitalization itself is often associated with reduced food intake and immobilization42.  

As mentioned in the following paragraph, chronic inflammation and persistent advantage of 

inflammatory cytokines (e.g. TNF-α, Il-1 β, Il-6, Il-12) in the organism, lead to increased 

catabolism, which also contributes to malnutrition. They also have anorexiogenous effect and 

further decrease food intake43.  

Patients with IBD are extremely endangered with protein-energy malnutrition, which is a key 

driver of sarcopenia. Adequate protein supply and absorption is necessary to muscle protein 

synthesis. Muscle regeneration is also not possible in chronic malnutrition, which results in 

muscle wasting 42,44.  

3b. MICRONUTRIENT AND VITAMIN DEFFICIENCIES  

The most common micronutrient deficiencies are iron, folic acid, vitamin B12 and vitamin D45. 

Folic acid can be significantly decreased due to use of certain drugs, which are fundamental in 

IBD treatment, including mesalazine, sulphasalazine or methotrexate. It is due to decreased 

absorption and competitive inhibition by the above-mentioned folate antagonists used in 

pharmacotherapy. Folic acid deficiency is similarly frequent in patients with IBD independently 

of the differential diagnosis. In contrary, studies show that prevalence of vitamin B12 deficiency 

is significantly higher in patients with CD compared to patients with UC46. There are numerous 

mechanisms leading to insufficient levels of vitamin B12 in patients with CD, including: 

inflammation of the distal ileum, SIBO, fistulae. Especially patients after ileal or ileocolonic 
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resection are at increased risk of vitamin B12 deficiency47.  

Vitamin B12 and folate levels are significantly correlated with sarcopenia. Studies show that in 

patients with deficiency of these vitamins muscle strength and mass is declined48–50. Vitamin 

B12 and folate are necessary as cofactors in the transition pathway of homocysteine into 

methionine. Therefore, reduced levels of these vitamins contribute to elevation of homocysteine 

levels. Hyperhomocysteinemia is an important cardiovascular risk factor which is connected 

with higher incidence of thromboembolic events in IBD32,42,51. What is more, homocysteine can 

impair muscle function leading to muscle protein hydrolysis and impairment of muscle 

regeneration, through multiple mechanisms. Homocysteine takes part in inactivation of nitric 

oxide synthase (NOS) pathway, increases oxidative stress in endoplasmic reticulum, and 

interferes with signaling pathways of TGF-β. All these processes predispose to development of 

sarcopenia52,53.  

Patients with lower levels of folate tend to have lower muscle strength. The possible mechanism 

of this dependency is the influence of folate on DNA synthesis, protein synthesis, 

neurotransmitter formation and epigenetic changes such as methylation of DNA49. 

Prevalence of vitamin D deficiency in IBD patients oscillates from 16% up to 95% depending 

on the study reviewed.45,54 Low levels of vitamin D have a well-documented association with 

lower muscle mass, strength and performance and are predictive of further muscle loss55. 

Vitamin D deficiency was proven to be associated with increased fall risk due to reduction of 

appendicular muscle mass (ASMM) and muscle strength56,57. Severe vitamin D insufficiency 

can lead to muscle wasting which can cause muscle pain and waddling gait58.  

Another consequence of malnutrition in IBD is mineral deficiencies including iron, zinc and 

selenium. Iron depletion in IBD patients is multifactorial, dependent on chronic inflammation 

in the organism, blood loss, etc. Iron deficiency correlates well with the activity of the disease, 

being more prevalent in relapses than remissions59,60. Low levels of iron can cause muscle 

dysfunction, as iron ions are important in cellular metabolic pathways, mitochondrial function 

and insulin signaling61.  

Zinc was found to be deficient in approximately 15% of individuals with IBD62. Zinc functions 

as an anti-oxidant, as it is a co-factor of superoxide dismutase (SOD), which is a crucial enzyme 

in cellular defense against oxidative stress63. Another deficient mineral: selenium, is a co-factor 

of another anti-oxidative enzyme: glutathione peroxidase, which participates in degradation of 

reactive oxygen and nitrogen species64,65. Deficiency of these microelements can lead to 

increased formation of reactive oxygen species which contribute to muscle degeneration and 

development of sarcopenia66,67.  
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Malnutrition, both energy-protein malnutrition and micronutrient deficiencies, is a serious, 

prevalent complication of IBD, especially CD. This is a crucial factor in development of IBD-

related sarcopenia.  

3c. INFLAMMATION 

Chronic inflammation is another crucial factor that affects muscle strength and functionality in 

patients with IBD. The plasma levels of pro-inflammatory cytokines, including: TNF-α, Il-1β, 

Il-6, Il-12, Il-21, Il-23 are elevated causing the promotion of inflammation in tissues, immune 

cell recruitment and disruption of intestinal barrier68–72. Complex cytokine signaling pathways 

mediate processes of protein catabolism and decrease synthesis of muscles. 

TNF-α activates the NF-κB pathway, therefore promoting the expression of muscle-specific 

ubiquitin ligases: MuRF-1 and atrogin-1, which are a part of the ubiquitin-proteasome system 

involved in degradation of muscle proteins73,74.  

Interleukin 6 (Il-6) is another crucial agent in the pathogenesis of muscle atrophy in IBD. Il-6 

can exert both positive and negative effect on skeletal muscles depending on its concentration, 

clinical context and time of action. During physical exercise, acute and moderate increase of Il-

6 levels supports muscles metabolism and regeneration. Chronic elevation of Il-6 levels, present 

in inflammatory diseases, activates the JAK/STAT and NF-κB pathways causing an increase in 

expression of proteolytic enzymes and catabolism of muscle proteins. Raised levels of Il-6 and 

TNF-α also lead to suppression of insulin-like growth factor 1 (IGF-1), a pivotal anabolic 

hormone which stimulates muscle growth and regeneration73,75. Reduced levels of IGF-1 result 

in decreased PI3K pathway activation and therefore decreased mTORC1 signaling, which 

results in decline of protein synthesis75,76.  

IL-1β is one of the major inflammatory cytokines in the innate and adaptive immune system. It 

is also involved in the regulation of Il-17 production which is an important cytokine 

overexpressed in IBD patients. IL-1β contributes to the pathogenesis of sarcopenia by 

promoting inflammation and formation of reactive oxygen species (ROS)44. The oxidative 

stress leads to damage of the muscle cells and also interferes with intracellular signaling 

pathways involved in skeletal muscle catabolism77,78.  

Understanding the complex mechanisms underlying the pathophysiology of IBD has allowed 

the development of effective biological therapies targeting specific cytokines3. Biological 

treatment is a commonly used advanced treatment option in patients with IBD. According to 

British Guidelines on IBD management79, currently in the UK approximately 30% of CD and 
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15% of UC patients are treated with biologics. Biologics used in CD therapy comprise: anti-

TNF-α, anti-integrin, anti-Il12/23 and anti-Il23, while biologics used in UC therapy comprise: 

anti-TNF-α, anti-integrin, anti-Il12/23, anti-Il23, oral JAK inhibitors, and S1P-inhibitors80. 

There are very few studies raising the issue of the influence of biological treatment on the 

prevalence of sarcopenia in IBD. Subramaniam et al. observed improvement in muscle mass 

and strength, in patients with acute CD flare, who were treated with anti-TNF-α agent81. Similar 

results were obtained by Csontos et al. who confirmed an alleviation of muscle parameters after 

12 weeks of treatment with anti-TNF-α biologic in IBD patients82.  

3d. GUT-MUSCLE AXIS  

Healthy intestinal microbiota lies at the basis of well-functioning gut-muscle axis and is 

fundamental in skeletal muscle homeostasis83. Gut microbiota, in the process of fermentation 

of fibers, produces short chain fatty acids (SCFA), which have multidirectional effects. SCFA, 

such as butyrate, propionate regulate immune and metabolic homeostasis as well as gene 

expression. SCFA have anti-inflammatory effect as they promote production of anti-

inflammatory cytokines, e.g. Il-10 and suppress production of inflammatory cytokines, e.g. 

TNF-α, IL-6, and IL-12. Additionally, butyrate enhances the integrity of epithelial barrier of the 

mucosa, therefore preventing translocation of bacteria and reducing inflammation84. SCFA, 

especially acetate and butyrate have antioxidant properties due to upregulation of superoxide 

dismutase (SOD) enzyme which reduces the production of reactive oxygen species85. Butyrate 

was also proven to stimulate muscle stem cells (satellite cells) proliferation and differentiation, 

supporting muscle hyperplasia and regeneration86. The study by Liu et al. on animal model 

showed that SCFA activate mTOR signaling pathway therefore stimulating protein synthesis. 

They proved that SCFA produced by intestinal bacteria counteract the development of age-

related muscle dysfunction and sarcopenia87.  

This is why, preserving a heathy gut-muscle axis is significant in muscle homeostasis and 

prevention of sarcopenia. Intestinal microbiome composition is dependent on multiple factors, 

including: accurate nutrition and supply of macro- and micronutrients, e.g. folate, vitamin B12; 

pharmacotherapy, etc. In IBD patients, there are various nutritional deficiencies which can 

impair function of gut microbiota88. 
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4. NUTRITIONAL INTERVENTIONS IN SARCOPENIA IN IBD 

IBD patients are at increased risk of malnutrition, therefore should be regularly screened for 

this complication. They should have regular check-ups for micronutrient deficiencies which can 

be adjusted by appropriate supplementation of vitamins and minerals89. Energy-protein and 

micronutrient deficiencies further lead to development of sarcopenia which exerts detrimental 

effect on the clinical outcomes in IBD patients. Relevant nutritional interventions should be 

considered fundamental in holistic management of IBD patients.  

According to ESPEN Guidelines on Clinical Nutrition in IBD89, there is no universal diet that 

can be recommended in the general population of IBD patients. Diet should be adjusted to the 

individual needs, activity of the disease and clinical symptoms of the patient.  

If oral food intake is constricted or insufficient, patient nutrition can by supported with the use 

of oral nutritional supplements (ONS), enteral nutrition (EN) or eventually parenteral nutrition 

(PN)90. ONS help patients increase the intake of calories and macronutrients and are first-line 

choice in nutritional support. Patients who cannot satisfy energetic and nutritional needs of their 

organism by oral intake, benefit from EN. PN is recommended in individuals with 

malabsorption or shortened small intestine (in CD, after resections), whose intestines cannot 

absorb necessary nutrients, however if possible, the use of EN has advantage over PN use91,92. 

Exclusive EN is proven to be effective in induction of remission only in mild active CD in 

children and adolescents93. Serum levels of particular vitamins and minerals, including: iron, 

folate, vitamin B12, vitamin D, calcium, magnesium, potassium, etc. should be regularly 

checked and supplementation of these microelements should be adjusted to individual needs89.  

Considering age-related sarcopenia, appropriate diet together with physical activity, is an 

established primary factor in mitigation of this condition. Likewise, supplementation of 

deficiencies and adequate nutrition can serve as a key tool in prevention of sarcopenia related 

with IBD. Albeit, studies on this topic are lacking and there are still no specific nutritional 

recommendations for prevention and treatment of IBD-related sarcopenia. 

According to the article by Morley et al., the fundamental aspects of the diet in sarcopenia 

comprise sufficient protein and caloric intake and prevention of micronutrient deficiencies94. 

Total protein intake should count from 1 g/kg to 1,5 g/kg daily, in patients with no kidney 

dysfunction. Additionally, supplementation of β-hydroxy β-methylbutyrate (HMB) and creatine 
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may be of some benefit in patients with sarcopenia, but further research in IBD patients is 

warranted to establish the validity of such intervention14,94. 

5. PHYSICAL EXERCISE IN SARCOPENIA IN IBD 

It is well-established that appropriate physical activity is recommended in supportive 

management of IBD95. However, there are scarce clinical guidelines concerning the topic of 

physical activity in IBD patients. Individual approach is highly recommended, with exercise 

programs suited to patients’ clinical state and needs. Prevailing guidelines from the American 

Heart Association and the American Academy of Sports Medicine recommend regular physical 

activity consisting of moderate intensity aerobic training 5 times per week or high intensity 

training 3 times a week96. These are universal recommendations for everyone aged 18-65. The 

only guidelines on the topic of physical activity, concerning the population of individuals with 

IBD, were published in 1998 by Ball et al.97. However, they were formulated on the basis of 

data from healthy individuals. There are no guidelines concerning physical activity, which are 

based on validated data for IBD patients95. According to report by Ball et al. IBD patients should 

engage in moderate-intensity training, 3-5 times a week. Exercise programs should combine 

aerobic, resistance and flexibility (stretching) exercises. Patients should adjust their trainings to 

the activity of the disease, limiting their physical activity during acute relapses97. Low, moderate 

and high intensity exercises are proven to improve quality of life, body composition, 

cardiorespiratory fitness, bone mineral density (BMD), maintain gut microbiota and reduce 

inflammatory markers in patients with IBD98.  

The vital approach in improvement of muscle mass, strength and functionality in patients with 

sarcopenia is physical activity14. It is recommended for patients with sarcopenia to do two full-

body trainings per week99. Resistance training it the first-line therapy in management of 

sarcopenia.100 Resistance training is defined as any physical exercises with use of external 

resistance such as free weights, elastic bands, body weight, etc. which yield skeletal muscle 

contractions. This kind of exercises has been proven in numerous studies to improve muscle 

mass, strength and physical performance101. Study by Chang et al.44 examined patients with 

sarcopenia before and after 12-week program of regular resistance training and supplementation 

with branched-chain amino acids, calcium, and vitamin D3. They observed a significant 

decrease of plasma levels of inflammatory cytokines (TNF-α, IL-1β, and IL-6) in the study 

group. What is more, after 12 weeks of regular resistance training and nutritional 

supplementation, patients exhibited improvement in muscle mass and strength44. Resistance 
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training leads to activation of mTOR signaling pathway thus mediates muscle hypertrophy 

through increased protein synthesis102.  

It is proven that aerobic training ameliorates metabolic capacity of muscles through enhanced 

mitochondrial biogenesis in muscle cells103. Aerobic activity was also proven to induce muscle 

hypertrophy, in contrary to the common belief that muscle mass is only increased due to strength 

exercises104.  

Physical activity, both aerobic and resistance exercises, improve immune function and exert a 

positive effect in chronic inflammation by reducing inflammatory markers105.  

Interleukin-6 displays pleiotropic action in human organism106. It is primarily associated with 

acute phase response and chronic inflammatory conditions, such as autoimmune diseases. What 

is less known, is that Il-6 is an important signaling agent in skeletal muscles – myokine, engaged 

in physiological response to physical activity73. It is produced in the contracting muscle during 

prolonged activity106. Muscle-derived Il-6 binds to membrane receptors on satellite cells and 

activates the JAK/STAT3 signaling pathway, leading to activation of transcription of specific 

genes resulting in proliferation and differentiation of the muscle stem cells, thus inducing 

myogenesis and skeletal muscle hypertrophy107. Additionally, Il-6 released during physical 

activity increases secretion of GLP-1 (glucagon–like peptide 1) which is engaged in the repair 

processes in damaged intestinal mucosa108.  

What is more, studies show that serum level of Il-6 is inversely related to physical activity109. 

Il-6 is released from different tissues in diverse clinical conditions. Apart from the above 

mentioned activity in skeletal muscles, Il-6 is released from adipocytes and leukocytes in 

chronic inflammatory conditions. It was proven that aerobic physical activity tended to reduce 

levels of Il-6, CRP and TNF-alpha, exerting and anti-inflammatory effect in patients with 

chronic low-grade inflammation110,111.  

Study by Saxena et al.112 in animal model of chemically induced colitis revealed reduction of 

inflammatory cytokines, including TNF-α, IL-1β and increase in Il-6 and anti-inflammatory Il-

10, in exercise-trained mice. This proves that exercise exerts anti-inflammatory effect in colitis 

and may alleviate colitic symptoms112. 

According to the article by Gulick et al.113 individuals who have regular physical activity, 

particularly resistance training and moderate intensity aerobic training, have significantly 

higher levels of serum IGF-1which is an anabolic agent participating in muscle growth and 

regeneration. 
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6.  CONCLUSION  

IBD is a chronic inflammatory disease of the gastrointestinal tract. Sarcopenia, defined as decreased muscle mass, 

strength and functionality, is a common complication of this disease entity. There are multiple factors underlying 

this condition in IBD patients, mainly: chronic inflammation, pharmacotherapy, macro- and micronutrient 

deficiencies, low physical activity and defective microbiome. The importance of sarcopenia, as an IBD 

complication, should be emphasized, as it is substantially prevalent and detrimental for the clinical outcomes in 

IBD patients. Sarcopenia can be perceived as a strong predictor of treatment outcomes, including: hospitalization, 

clinical course and need for surgery. In this article, we focused on the nutritional and physical exercise 

interventions, which are undeniably important in counteracting and therapy of IBD-related sarcopenia. There are 

available data from studies based on the populations of individuals with age-related sarcopenia but specific 

recommendations for patients with IBD-related sarcopenia are still lacking. Further research is warranted in the 

field of nutritional and exercise interventions in patients with IBD-related sarcopenia. It is crucial to obtain data 

validated for this specific group of patients in order to determine individualized recommendations and assess the 

efficacy of these interventions. 
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