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• Autoimmune diseases such as multiple sclerosis, rheumatoid arthritis, 
IBD, T1D and psoriasis are a heterogeneous set of diseases that share 
common hallmarks including multifactorial aetiologies, involvement of T 
cell-mediated autoimmune pathomechanisms, and a chronic clinical
course that often requires life-long disease management.

• Numerous foods and food components including dietary milk, CHO, fats, 
protein, fiber, fruit, and vegetables have been studied as potential 
aetiological factors in IBD, but the results from the majority of studies 
have been equivocal and do not yet support any of these macronutrients 
as causal factors.

• IBD in turn is not convincingly linked to overweight, obesity, or metabolic 
syndrome on a population level, probably because the symptoms of the 
disease can severely compromise food intake
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Note di presentazione
Developed societies, although having successfully reduced the burden of infectious disease, constitute an environment where metabolic, cardiovascular, and autoimmune diseases thrive. Living in westernized countries has not fundamentally changed the genetic basis on which these diseases emerge, but has strong impact on lifestyle and pathogen exposure. In particular, nutritional patterns collectively termed the “Western diet”, including high-fat and cholesterol, high-protein, high-sugar, and excess salt intake, as well as frequent consumption of processed and ‘fast foods’, promote obesity, metabolic syndrome, and cardiovascular disease. These factors havealso gained high interest as possible promoters of autoimmune diseases. Underlying metabolic and immunologic mechanisms are currently being intensively explored. This review discusses the current knowledge relative to the association of “Western diet” with autoimmunity, and highlights the role of T cells as central players linking dietary influences to autoimmune pathology.



• Prevalence: ~250 cases per 100,0001

• More than 1 million cases 
estimated in United States1

• Ulcerative colitis (UC): 50%1

• Crohn’s disease (CD): 50%1

• Incidence: ≤15 cases per 100,0001

• Onset: 30% between 10 and 19 
years of age2

• Young children: <2%2

• Peak age of onset: 20s & 30s, 
again in 60s3

• Slightly greater risk for women 
and elderly4

1CCFA Library: Basic Facts. Available at: http://www.ccfa.org.  2Grand RJ, et al.  Clin Invest Med. 1996;19:373-380.  
3Hanauer SB.  Cecil Textbook of Medicine. 20th ed. Philadelphia, Pa: WB Saunders Co; 1996:707.  4Lashner BA. 
In: Stein SH, Rood RP, eds.  Inflammatory Bowel Disease: A Guide for Patients and Their Families. 2nd ed. 
Philadelphia, Pa: Lippincott-Raven Publishers; 1999:23-29.
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IBD comprises 2 distinct disease entities: Crohn’s disease, or CD, and ulcerative colitis, or UC. Both of these diseases are heterogeneous inflammatory disorders whose etiology is not fully understood but that result from chronic up-regulation of the enteric mucosal immune system.1 The lesions of CD may appear throughout the gastrointestinal tract, from the mouth to the anus, whereas UC is confined to the large intestine.2,3Overall, the prevalence of IBD appears to have a bimodal distribution. There are estimated to be more than 1 million cases in the United States, approximately evenly divided between UC and CD.4Onset is most common in the second and third decades of life, with a second, smaller peak in the sixth decade.5The incidence of IBD is approximately equal in males and females, with a slightly higher risk for women than for men; males have a 20% higher incidence of UC than females, and females have a 20% higher incidence of CD than males.5



• IBD has become a global disease. 
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The changing epidemiology of inflammatory bowel disease (IBD) across time and geography suggests that environmental factors play a major role in modifying disease expression. Disease emergence in developingnations suggests that epidemiological evolution is related to westernisation of lifestyle and industrialisation. The strongest environmental associations identified are cigarette smoking and appendectomy, although neitheralone explains the variation in incidence of IBD worldwide. Urbanisation of societies, associated with changes in diet, antibiotic use, hygiene status, microbial exposures and pollution have been implicated aspotential environmental risk factors for IBD. Changes in socioeconomic status might occur differently in different geographical areas and populations and, consequently, it is important to consider the heterogeneity of risk factors applicable to the individual patient. Environmental risk factors of individual, familial, community-based, countrybased and regionally based origin may all contribute to the pathogenesis of IBD. The geographical variation of IBD provides clues for researchers to investigate possible environmental aetiological factors. The present review aims to provide an update of the literature exploring geographical variability in IBD and to explore theenvironmental risk factors that may account for this variability.



• Accumulating data suggest that the increased frequency of IBD in the 
industrialised parts of the world is mainly explained by environmental risk 
factors.

• Of all factors identified, not a single one alone may, up to now, totally explain 
the worldwide epidemiology of IBD. 

• Some issues studied may not be factors in themselves but rather markers for 
other unidentified influences. 

• It is highly likely that genetic influences critically determine the role that 
individual environmental factors may play in triggering disease. 

• It is also possible that the strength of influence by risk factors or lack of 
protective factors in a society is different, depending on geography or 
urbanisation. 
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The changing epidemiology of inflammatory bowel disease (IBD) across time and geography suggests that environmental factors play a major role in modifying disease expression. Disease emergence in developingnations suggests that epidemiological evolution is related to westernisation of lifestyle and industrialisation. The strongest environmental associations identified are cigarette smoking and appendectomy, although neitheralone explains the variation in incidence of IBD worldwide. Urbanisation of societies, associated with changes in diet, antibiotic use, hygiene status, microbial exposures and pollution have been implicated aspotential environmental risk factors for IBD. Changes in socioeconomic status might occur differently in different geographical areas and populations and, consequently, it is important to consider the heterogeneity of risk factors applicable to the individual patient. Environmental risk factors of individual, familial, community-based, countrybased and regionally based origin may all contribute to the pathogenesis of IBD. The geographical variation of IBD provides clues for researchers to investigate possible environmental aetiological factors. The present review aims to provide an update of the literature exploring geographical variability in IBD and to explore theenvironmental risk factors that may account for this variability.
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Patients with IBD frequently suffer from other chronic inflammatory diseases that affect other organ systems. The course of these diseases often runs independently of the course of IBD; however, they occur so frequently in patients with IBD that, rather than being regarded as comorbidities, they are seen as extraintestinal manifestations of the underlying disease.Eye inflammations – iritis and uveitis – were the most common extraintestinal diseases found in a Canadian population-based survey, affecting about twice as many women as men. Primary sclerosing cholangitis was more common among men than among women with UC, as was ankylosing spondylitis. Among skin lesions, pyoderma gangrenosum was equally prevalent in men and women, but erythema nodosum was more common in women than in men. Overall, 6.2% of patients had 1 of those 6 major extraintestinal diseases.14 In some referral centers, however, the reported incidence has been as high as 21% in patients with UC, 42% in those with either UC or Crohn’s colitis, and 23% in those with CD confined to the small bowel.15,16Additional systemic complications include reduced bone mineral density, or BMD, related to increased bone resorption without an increase in bone formation. This is more prevalent in women than in men and is independent of corticosteroid intake.17Other extraintestinal manifestations include gallstones, kidney stones, liver inflammation, and arthritis.15Fourteen percent to 88% of children with IBD are reported to have subnormal growth even before the time of initial diagnosis. Growth retardation may continue because of both malabsorption and reduced nutritional intake and because of growth-suppressing drugs such as corticosteroids.18



IBD: permeabilità barriera intestinale 
e microbiota
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Many factors can alter intestinal 
permeability such as gut 
microbiota modifications, mucus 
layer alterations, and epithelial 
damage, resulting in
translocation of luminal content 
to the inner layers of the 
intestinal wall. 

Moreover, lifestyle and dietetic 
factors like alcohol and energy-
dense Western style diet can 
increase intestinal permeability.
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What is the difference between intestinal barrier and intestinal permeability? The two terms have been used synonymously although they probably do not mean the same thing. A clear definition of such parameters asmeans to assess them is mandatory to avoid future confusion and to assess their impact for disease prevention and disease. In fact, intestinal permeability is a barrier feature closely linked to the intestinal commensal microbiota as well as to the elements of the mucosal immune system (Figure 1). Many factors can alter intestinal permeability such as gut microbiota modifications, mucus layer alterations, and epithelial damage, resulting intranslocation of luminal content to the inner layers of the intestinal wall. Moreover, lifestyle and dietetic factors like alcohol and energy-dense food can increase intestinal permeability such as alcohol and energy-denseWestern style diet Key element of the intestinal barrier affecting intestinal permeability In recent times, several important molecules and mechanisms of the intestinal barrier could be identified (Figure 2). A single layer of epithelial cells form the main physical barrier between the lumen and mucosal tissues. The paracellular space is sealed by tight junctions (TJ) which regulate the flow of water ions and small molecules through the composition of claudins and other proteins in the junctional complex [5,18,19]. Below the tight junctions are the adherence junctions (AJ), which are important in cell-cell signaling and epithelial restitution as well as desmosomes supporting epithelial stability. TJ complexes consist of intra-membrane proteins, occludin and different members of the claudin family depending on the tissue and location that interlink within the paracellular space. Occludin and claudins and tricellulin link adjacent cells to the actin cytoskeleton through cytoplasmatic scaffolding proteins like Zonula occludens proteins [5]. Tricullin and occludin as well as a new protein named marvelD3, can be replacedin part by each other, but if all three are down-regulated or lacking, severe leakage occurs [20]. Claudins are a family of tight junction proteins consisting of sealing molecules and pores facilitating water and electrolyteloss. Zonula occludens proteins (ZO-1, ZO-2 and ZO-3) are important intracellular tight junction proteins, linking the cell cytoskeleton to the transmembrane tight junction proteins.Data are accumulating that emphasize the important role of the intestinal barrier and intestinal permeability for health and disease. However, these terms are poorly defined, their assessment is a matter of debate, and theirclinical significance is not clearly established. In the present review, current knowledge on mucosal barrier and its role in disease prevention and therapy is summarized. First, the relevant terms ‘intestinal barrier’ and ‘intestinal permeability’ are defined. Secondly, the key element of the intestinal barrier affecting permeability are described. This barrier represents a huge mucosal surface, where billions of bacteria face the largest immune system of our body. On the one hand, an intact intestinal barrier protects the human organism against invasion of microorganisms and toxins, on the other hand, this barrier must be open to absorb essential fluids and nutrients. Such opposing goals are achieved by a complex anatomical and functional structure the intestinal barrier consists of, the functional status of which is described by ‘intestinal permeability’. Third, the regulation of intestinal permeability by diet and bacteria is depicted. In particular, potential barrier disruptors such as hypoperfusion of the gut, infections and toxins, but also selected over-dosed nutrients, drugs, and other lifestyle factors have to be considered. In the fourth part, the means to assess intestinal permeability are presented and critically discussed. The means vary enormously and probably assess different functional components of the barrier. The barrier assessments are further hindered by the natural variability of this functional entity depending on species and genes as well as on diet and other environmental factors. In the final part, we discuss selected diseases associated with increased intestinal permeability such as critically illness, inflammatory bowel diseases, celiac disease, food allergy, irritable bowel syndrome, and – more recently recognized – obesity and metabolic diseases. All these diseases are characterized by inflammation that might be triggered by the translocation of luminal components into the host. In summary, intestinal permeability, which is a feature of intestinal barrier function, is increasingly recognized as being of relevance for health and disease, and therefore, this topic warrants more attention 
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A single layer of epithelial cells form
the main physical barrier between the 
lumen and mucosal tissues. 

The paracellular space is sealed by 
tight junctions (TJ) which regulate the 
flow of water ions and small molecules 
through the composition of claudins
and other proteins in the junctional
complex. 

Below the tight junctions are the 
adherence junctions (AJ), which are 
important in cell-cell signaling and 
epithelial restitution as well as 
desmosomes supporting epithelial 
stability.
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Key element of the intestinal barrier affecting intestinal permeability In recent times, several important molecules and mechanisms of the intestinal barrier could be identified (Figure 2). A single layer of epithelial cells form the main physical barrier between the lumen and mucosal tissues. The paracellular space is sealed by tight junctions (TJ) which regulate the flow of water ions and small molecules through the composition of claudins and other proteins in the junctional complex [5,18,19]. Below the tight junctions are the adherence junctions (AJ), which are important in cell-cell signaling and epithelial restitution as well as desmosomes supporting epithelial stability. TJ complexes consist of intra-membrane proteins, occludin and different members of the claudin family depending on the tissue and location that interlink within the paracellular space. Occludin and claudins and tricellulin link adjacent cells to the actin cytoskeleton through cytoplasmatic scaffolding proteins like Zonula occludens proteins [5]. Tricullin and occludin as well as a new protein named marvelD3, can be replacedin part by each other, but if all three are down-regulated or lacking, severe leakage occurs [20]. Claudins are a family of tight junction proteins consisting of sealing molecules and pores facilitating water and electrolyteloss. Zonula occludens proteins (ZO-1, ZO-2 and ZO-3) are important intracellular tight junction proteins, linking the cell cytoskeleton to the transmembrane tight junction proteins.Data are accumulating that emphasize the important role of the intestinal barrier and intestinal permeability for health and disease. However, these terms are poorly defined, their assessment is a matter of debate, and theirclinical significance is not clearly established. In the present review, current knowledge on mucosal barrier and its role in disease prevention and therapy is summarized. First, the relevant terms ‘intestinal barrier’ and ‘intestinal permeability’ are defined. Secondly, the key element of the intestinal barrier affecting permeability are described. This barrier represents a huge mucosal surface, where billions of bacteria face the largest immune system of our body. On the one hand, an intact intestinal barrier protects the human organism against invasion of microorganisms and toxins, on the other hand, this barrier must be open to absorb essential fluids and nutrients. Such opposing goals are achieved by a complex anatomical and functional structure the intestinal barrier consists of, the functional status of which is described by ‘intestinal permeability’. Third, the regulation of intestinal permeability by diet and bacteria is depicted. In particular, potential barrier disruptors such as hypoperfusion of the gut, infections and toxins, but also selected over-dosed nutrients, drugs, and other lifestyle factors have to be considered. In the fourth part, the means to assess intestinal permeability are presented and critically discussed. The means vary enormously and probably assess different functional components of the barrier. The barrier assessments are further hindered by the natural variability of this functional entity depending on species and genes as well as on diet and other environmental factors. In the final part, we discuss selected diseases associated with increased intestinal permeability such as critically illness, inflammatory bowel diseases, celiac disease, food allergy, irritable bowel syndrome, and – more recently recognized – obesity and metabolic diseases. All these diseases are characterized by inflammation that might be triggered by the translocation of luminal components into the host. In summary, intestinal permeability, which is a feature of intestinal barrier function, is increasingly recognized as being of relevance for health and disease, and therefore, this topic warrants more attention 
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Apart from this novel approach, other interventions have been proposed such as particular diets, prebiotics or probiotics (Table 8). Among  the diets, some sound promising such as dietary restriction of fat and sugars, or possibly also of poorly absorbed short-chain carbohydrates (FODMAPs) [261-263]. Clearly, more intervention trials are urgently needed now to asses the effects of such substances as preventive or therapeuticagents in different populations and diseases, respectively. For these trials, not only known substances (see Table 8), but also new dietetic components and probiotic agents selected according to their beneficial effects on the gut barrier have to be identified and tested. Key element of the intestinal barrier affecting intestinal permeability In recent times, several important molecules and mechanisms of the intestinal barrier could be identified (Figure 2). A single layer of epithelial cells form the main physical barrier between the lumen and mucosal tissues. The paracellular space is sealed by tight junctions (TJ) which regulate the flow of water ions and small molecules through the composition of claudins and other proteins in the junctional complex [5,18,19]. Below the tight junctions are the adherence junctions (AJ), which are important in cell-cell signaling and epithelial restitution as well as desmosomes supporting epithelial stability. TJ complexes consist of intra-membrane proteins, occludin and different members of the claudin family depending on the tissue and location that interlink within the paracellular space. Occludin and claudins and tricellulin link adjacent cells to the actin cytoskeleton through cytoplasmatic scaffolding proteins like Zonula occludens proteins [5]. Tricullin and occludin as well as a new protein named marvelD3, can be replacedin part by each other, but if all three are down-regulated or lacking, severe leakage occurs [20]. Claudins are a family of tight junction proteins consisting of sealing molecules and pores facilitating water and electrolyteloss. Zonula occludens proteins (ZO-1, ZO-2 and ZO-3) are important intracellular tight junction proteins, linking the cell cytoskeleton to the transmembrane tight junction proteins.Data are accumulating that emphasize the important role of the intestinal barrier and intestinal permeability for health and disease. However, these terms are poorly defined, their assessment is a matter of debate, and theirclinical significance is not clearly established. In the present review, current knowledge on mucosal barrier and its role in disease prevention and therapy is summarized. First, the relevant terms ‘intestinal barrier’ and ‘intestinal permeability’ are defined. Secondly, the key element of the intestinal barrier affecting permeability are described. This barrier represents a huge mucosal surface, where billions of bacteria face the largest immune system of our body. On the one hand, an intact intestinal barrier protects the human organism against invasion of microorganisms and toxins, on the other hand, this barrier must be open to absorb essential fluids and nutrients. Such opposing goals are achieved by a complex anatomical and functional structure the intestinal barrier consists of, the functional status of which is described by ‘intestinal permeability’. Third, the regulation of intestinal permeability by diet and bacteria is depicted. In particular, potential barrier disruptors such as hypoperfusion of the gut, infections and toxins, but also selected over-dosed nutrients, drugs, and other lifestyle factors have to be considered. In the fourth part, the means to assess intestinal permeability are presented and critically discussed. The means vary enormously and probably assess different functional components of the barrier. The barrier assessments are further hindered by the natural variability of this functional entity depending on species and genes as well as on diet and other environmental factors. In the final part, we discuss selected diseases associated with increased intestinal permeability such as critically illness, inflammatory bowel diseases, celiac disease, food allergy, irritable bowel syndrome, and – more recently recognized – obesity and metabolic diseases. All these diseases are characterized by inflammation that might be triggered by the translocation of luminal components into the host. In summary, intestinal permeability, which is a feature of intestinal barrier function, is increasingly recognized as being of relevance for health and disease, and therefore, this topic warrants more attention 
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Introduction The causes of relapse in patients with Crohn’s disease (CD) and ulcerative colitis (UC) are largely unknown. This paper reviews the epidemiological and clinical data on how medications (non-steroidal antiinflammatory drugs, estrogens and antibiotics), lifestyle factors (smoking, psychological stress, diet and air pollution) may precipitate clinical relapses and recurrence.Potential biological mechanisms include: increasing thrombotic tendency, imbalances in prostaglandin synthesis, alterations in the composition of gut microbiota, and mucosal damage causing increased permeability.Results The clinical epidemiological data consistently reports positive associations between smoking and relapses in CD, and inverse ones with UC. For NSAIDs and estrogens, the epidemiological findings are inconsistent,although general antibiotic use was associated with a reduced risk of relapse in CD. High levels of stress were positively associated with relapse, although psychological interventions did not have therapeutic benefits. The limited work on diet has reported sulphur-containing foods are positively associated with relapse in UC, but there is no work in CD. Ecological data reported positive correlations between air pollution levels and IBD hospitalisations. Conclusions In the future, to clarify this area, more clinical epidemiological work is required where detailed drug types and doses, and complete dietary intakes are measured, in specific forms of IBD. Such work couldprovide guidance to both patients and doctors to help maintain remission. 
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Introduction The causes of relapse in patients with Crohn’s disease (CD) and ulcerative colitis (UC) are largely unknown. This paper reviews the epidemiological and clinical data on how medications (non-steroidal antiinflammatory drugs, estrogens and antibiotics), lifestyle factors (smoking, psychological stress, diet and air pollution) may precipitate clinical relapses and recurrence.Potential biological mechanisms include: increasing thrombotic tendency, imbalances in prostaglandin synthesis, alterations in the composition of gut microbiota, and mucosal damage causing increased permeability.Results The clinical epidemiological data consistently reports positive associations between smoking and relapses in CD, and inverse ones with UC. For NSAIDs and estrogens, the epidemiological findings are inconsistent,although general antibiotic use was associated with a reduced risk of relapse in CD. High levels of stress were positively associated with relapse, although psychological interventions did not have therapeutic benefits. The limited work on diet has reported sulphur-containing foods are positively associated with relapse in UC, but there is no work in CD. Ecological data reported positive correlations between air pollution levels and IBD hospitalisations. Conclusions In the future, to clarify this area, more clinical epidemiological work is required where detailed drug types and doses, and complete dietary intakes are measured, in specific forms of IBD. Such work couldprovide guidance to both patients and doctors to help maintain remission. 
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Introduction The causes of relapse in patients with Crohn’s disease (CD) and ulcerative colitis (UC) are largely unknown. This paper reviews the epidemiological and clinical data on how medications (non-steroidal antiinflammatory drugs, estrogens and antibiotics), lifestyle factors (smoking, psychological stress, diet and air pollution) may precipitate clinical relapses and recurrence.Potential biological mechanisms include: increasing thrombotic tendency, imbalances in prostaglandin synthesis, alterations in the composition of gut microbiota, and mucosal damage causing increased permeability.Results The clinical epidemiological data consistently reports positive associations between smoking and relapses in CD, and inverse ones with UC. For NSAIDs and estrogens, the epidemiological findings are inconsistent,although general antibiotic use was associated with a reduced risk of relapse in CD. High levels of stress were positively associated with relapse, although psychological interventions did not have therapeutic benefits. The limited work on diet has reported sulphur-containing foods are positively associated with relapse in UC, but there is no work in CD. Ecological data reported positive correlations between air pollution levels and IBD hospitalisations. Conclusions In the future, to clarify this area, more clinical epidemiological work is required where detailed drug types and doses, and complete dietary intakes are measured, in specific forms of IBD. Such work couldprovide guidance to both patients and doctors to help maintain remission. 



Vitamin D

• there is a geographic variation in IBD incidence even within a specific country and have 
suggested a greater incidence in areas associated with reduced exposure to UV light  

• in the Nurses’ Health Study cohort described above demonstrated a lower risk for both 
CD (HR 0.48, 95 % CI 0.30–0.77) and UC (HR 0.62, 95 % CI 0.42–0.90) in women residing in 
southern latitudes at age 30 compared to those residing in northern latitudes

• compared to women in the lowest quartile of predicted plasma vitD those in the highest 
quartile of predicted vitD had a lower risk of CD (HR 0.54, 95 % CI 0.30–0.99). Higher 
dietary vitD intake was inversely associated with reduced risk of UC ⇒ vitD may have a 
role in the pathogenesis of both diseases (greater strength of association for CD)

• lower plasma 25(OH)D was associated with an increased risk of surgery and IBD-related 
hospitalizations in both CD and UC (OR 0.56, 95 % CI 0.32–0.98) 

• IBD patients with low plasma vitD may have increased risk of cancers, in particular 
colorectal cancer, and clostridium difficile infection

• in animal models vitD administration may reduce risk of relapses. Similar results seems 
to be present also in humans with a borderline statistically significant reduction in risk of 
relapse (13 vs. 29 %, p = 0.06) (1,200 IU vitD3 vs placebo for 12 months)

vitamin D deficiency may merely be a marker of severe disease and a confounder rather 
than a true biologic (immunological) mediator ??
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Abstract Inflammatory bowel diseases comprising Crohn’s disease (CD) and ulcerative colitis (UC) are chronic immunologically mediated diseases. The key mechanism underlying the pathogenesis of these diseases is a dysregulated immune response to commensal flora in a genetically susceptible host. Thus intestinal microbial dysbiosis, host genetics, and the external environment all play an important role in the development of incident disease and in determining subsequent disease behavior and outcomes. There are several well-defined or putative environmental risk factors including cigarette smoking, appendectomy, diet, stress and depression, vitamin D as well as hormonal influence. The effect of some of the risk factors appears to differ between CD and UC suggesting that despite shared genetic and immunologic mechanisms, distinct pathways of pathogenesis exist. There is a growing body of literature identifying risk factors for incident disease. There is less rigorous literature defining triggers of relapse, and few controlled clinical trials examining if modification of such risk factors results in an improvement in patient outcomes. This is an area of considerable patient, physician, and scientific interest, and there is an important unmet need for rigorous studies of the external environment in disease pathogenesis and subsequent course.



Dietary Influence on Gut Bacteria

• feeding ways of infants
• infants fed with breast milk have higher levels of Bifidobacteria spp., while 

infants fed with formula have higher levels of Bacteroides spp., Clostridium 
coccoides and Lactobacillus spp. 

• mice fed with Western-diet and low-fat-chow-diet display different 
structures of gut bacteria (increase of Bacteroidetes and Proteobacteria, 
decrease for Firmicutes

• long-term diets
• enterotypes are strongly associated with protein and animal fat 

(Bacteroides) versus carbohydrates (Prevotella). 
• animal-based diet 

• increases the abundance of bile-tolerant microorganisms (Alistipes, 
Bilophila, Bacteroides) and decreases the levels of Firmicutes that 
metabolize dietary plant polysaccharides 

• results in significantly lower levels of the products of CHO fermentation 
and a higher concentration of the products of AA fermentation compared 
with the plant-based diet 
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Gut bacteria are an important component of the microbiota ecosystem in the human gut, which is colonized by 1014 microbes, ten times more than the human cells. Gut bacteria play an important role in human health, such as supplying essential nutrients, synthesizing vitamin K, aiding in the digestion of cellulose, and promoting angiogenesis and enteric nerve function. However, they can also be potentially harmful due to the change oftheir composition when the gut ecosystem undergoes abnormal changes in the light of the use of antibiotics, illness, stress, aging, bad dietary habits, and lifestyle. Dysbiosis of the gut bacteria communities can cause many chronic diseases, such as inflammatory bowel disease, obesity, cancer, and autism. This review summarizes and discusses the roles and potential mechanisms of gut bacteria in human health and diseases.



Dietary Influence on Gut Bacteria

• bioactive molecules
• phenolics and their derivatives repress the growth of certain pathogenic 

bacteria such as Clostridium perfringens, Clostridium difficile, and 
Bacteroides spp., while they less severely affected commensal anaerobes, 
such as Clostridium spp., Bifidobacterium spp., and Lactobacillus sp. 
stimulates the production of SCFA by the gut bacteria

• fiber fortified enteral formula have less negative symptoms related to 
bowel urgency, and decreases in total bacteria and Bifidobacteria were less 
severe compared with the fiber-free formula 

• dietary iron mostly from red meat and fortified cereals can also change the 
gut bacteria composition, increase the proliferation/virulence of gut 
bacteria and increase the permeability of the gut barrier. 

• prebiotics (CHO-like compounds, such as lactulose and resistant starch) can 
influence the composition of gut bacteria to benefit the host targeting 
bifidobacteria and lactobacilli, which are two kinds of probiotics 
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Gut bacteria are an important component of the microbiota ecosystem in the human gut, which is colonized by 1014 microbes, ten times more than the human cells. Gut bacteria play an important role in human health, such as supplying essential nutrients, synthesizing vitamin K, aiding in the digestion of cellulose, and promoting angiogenesis and enteric nerve function. However, they can also be potentially harmful due to the change oftheir composition when the gut ecosystem undergoes abnormal changes in the light of the use of antibiotics, illness, stress, aging, bad dietary habits, and lifestyle. Dysbiosis of the gut bacteria communities can cause many chronic diseases, such as inflammatory bowel disease, obesity, cancer, and autism. This review summarizes and discusses the roles and potential mechanisms of gut bacteria in human health and diseases.



Gut Bacteria and IBD

• disorders in bacterial recognition by macrophages are 
strongly related to pathogenesis of IBD

• IBD could results from an abnormal immune response 
against the commensal microbiota in a genetically 
susceptible host

• bacterial products exacerbate acute inflammation via 
TLR2- and TLR4-signaling and potentially trigger TLR-
dependent accumulation of neutrophiles and T-cells. 
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Gut bacteria are an important component of the microbiota ecosystem in the human gut, which is colonized by 1014 microbes, ten times more than the human cells. Gut bacteria play an important role in human health, such as supplying essential nutrients, synthesizing vitamin K, aiding in the digestion of cellulose, and promoting angiogenesis and enteric nerve function. However, they can also be potentially harmful due to the change oftheir composition when the gut ecosystem undergoes abnormal changes in the light of the use of antibiotics, illness, stress, aging, bad dietary habits, and lifestyle. Dysbiosis of the gut bacteria communities can cause many chronic diseases, such as inflammatory bowel disease, obesity, cancer, and autism. This review summarizes and discusses the roles and potential mechanisms of gut bacteria in human health and diseases.



Gut Bacteria and IBD

• colonic bacterial communities from diseased mice are less complex, indicating 
less diversity of bacterial composition during acute inflammation

• numbers of lactobacilli are significantly lower during the active phase of UC, 
while lactobacilli communities differ in remission and acute phase 

• percentages of potentially protective bacterial species (e.g., Lachnospiraceae and 
Ruminococcaceae) are lower in acute phase of UC 

• families of bacteria of the Clostridiales group are more prominent in samples 
from the inflamed colon, indicating these bacteria might accumulate during 
colitis 

• in Crohn’s disease (CD) the fecal microflora in patients with both inactive and 
active disease contained significantly more enterobacteria than in healthy 
subjects while 30% of the dominant bacteria did not belong to the usual 
dominant phylogenetic groups

• four bacterial species characterised dysbiosis in CD patients (decrease in Dialister
invisus, Faecalibacterium prausnitzii and Bifidobacterium adolescentis, and an increase in 
Ruminococcus gnavus)
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Gut bacteria are an important component of the microbiota ecosystem in the human gut, which is colonized by 1014 microbes, ten times more than the human cells. Gut bacteria play an important role in human health, such as supplying essential nutrients, synthesizing vitamin K, aiding in the digestion of cellulose, and promoting angiogenesis and enteric nerve function. However, they can also be potentially harmful due to the change oftheir composition when the gut ecosystem undergoes abnormal changes in the light of the use of antibiotics, illness, stress, aging, bad dietary habits, and lifestyle. Dysbiosis of the gut bacteria communities can cause many chronic diseases, such as inflammatory bowel disease, obesity, cancer, and autism. This review summarizes and discusses the roles and potential mechanisms of gut bacteria in human health and diseases.
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Key interactions involved in susceptibility to development of inflammatory bowel diseases. Twin studies and genomewide association studies have provided evidence that there are more than 100 genes involved in susceptibility to IBD. These genetic risks have been classified functionally into several pathways, broadly categorized as abnormalities in innate immune function, immunoregulation, or barrier function. The dysfunctional innate immune regulation leads to changes in microbiota by several mechanisms, including altered secretion of antimicrobial peptides by Paneth cells (e.g. NOD2), or altered intracellular bacterial clearance by autophagy (e.g. ATG16L1). Variant genotypes have also been linked to bacterial dysbiosis in IBD patients. However, the observation that individuals can carry key risk genes, without developing the diseases, lends strong support to the involvement of other factors. Important dietary factors are summarized elsewhere in this review. These may affect immune function in their own right, but may also shift the gut microbiota by encouraging or discouraging the growth of certain bacteria, especially mucosally associated bacteria. Other environmental factors associated with risk include public health measures, infections, antibiotic exposure, and smoking.Inflammatory bowel diseases (IBDs), Crohn’s disease (CD), and ulcerative colitis (UC) are chronic inflammatory conditions, which are increasing in incidence, prevalence, and severity, in many countries. While there is genetic susceptibility to IBD, the probability of disease development is modified by diet, lifestyle, and endogenous factors, including the gutmicrobiota. For example, high intakes of mono- and disaccharides, and total fats consistently increases the risk developing both forms of IBD.High vegetable intake reduces the risk of UC, whereas increased fruit and/or dietary fiber intake appears protective against CD. Low levels of certain micronutrients,especially vitamin D, may increase the risk of both diseases. Dietary patterns may be even more important to disease susceptibility than the levels of individual foods or nutrients. Various dietary regimes may modify disease symptoms, in part through their actions on the host microbiota. Both probiotics and prebiotics may modulate the microflora, and reduce the likelihood of IBD regression. However, other dietary factors affect the microbiota in different ways. Distinguishing cause from effect, and characterizing the relative roles of human and microbial genes, diet, age of onset, gender, life style, smoking history, ethnic background, environmentalexposures, and medications, will require innovative and internationally integrated approaches



Comportamento alimentare nei 
soggetti con IBD



• Diet is the primary behavioural factor manipulated by patients with 
IBD.

• Crucially, patients with IBD want to know what they should eat to 
improve their underlying condition. 

• They generally find it a frustrating trial-and-error process of 
identifying foods that trigger symptoms. 

• An examination of the top 30 hits on two popular search engines 
published in 2014 revealed a surfeit of advice for food choice in 
patients with IBD, but the recommendations were often conflicting 
(Hou JK et al: Clin. Gastroenterol. Hepatol. 2014).

• These findings are supported in a UK survey of patients with 
ulcerative colitis, in which adherence to national dietary guidelines 
was poor and food avoidance strategies led to nutritional 
inadequacy (Walton M, Brit. J. Nutr. 2014).
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The current general interest in the use of food choice or diet in maintaining good health and in preventing and treating disease also applies to patients with IBD, who often follow poor or nutritionally challenging dietary plans. Unfortunately, dietary advice plays only a minor part in published guidelines for management of IBD, which sends a message that diet is not of great importance. However, a considerable evidence base supports a focused and serious attention to nutrition and diet in patients with IBD. In this Review, a step-wise approach in the evaluation and management of these patients is proposed. First, dietary intake and eating habits as well as current nutritional state should be documented, and corrective measures instituted. Secondly, dietary strategies as primary or adjunctive therapy for the reduction of inflammation and/or prevention of relapse of IBD should be seriously contemplated. Thirdly, use of diet to improve symptoms or lessen the effects of complications should be considered. Finally, dietary advice regarding disease prevention should be discussed when relevant. An increasing need exists for applying improved methodologies into establishing the value of current and new ways of using food choice as a therapeutic and preventive tool in IBD.



Relatore
Note di presentazione
Background: A comprehensive study of what individuals with inflammatory bowel disease (IBD) are eating that encompasses food avoidance, dietary sugar consumption, and a comparison with the non-IBD Canadian population has not been documented. The aim was to analyze these interrelated dietary components. Methods: Food avoidance and sugar intake data were collected from 319 patients with IBD enrolled in the University of Manitoba IBD Cohort Study. Diets of those with IBD (n = 256) were compared with a matched, non-IBD Canadian cohort using the nutrition questions obtained from the Canadian Health Measures Survey (CHMS). Results: Food avoidance among IBD is prevalent for alcohol, popcorn, legumes, nuts, seeds, deep-fried food, and processed deli meat, with a higher prevalence among those with active IBD. Patients with active IBD also consumed significantly more portions of sports drinks and sweetened beverages compared with those with inactive disease. Compared with the non-IBD Canadian population, patients with IBD consume significantly less iron-rich food but more milk. Conclusions: Food avoidance is common among those with IBD but may be due more to personal preferences, while sugar-laden beverages may be displacing other foods higher in nutrients. The overall diet of patients with IBD differed from that of the non-IBD Canadian population, but deficiencies were observed in both groups. Considering malnutrition among persons living with IBD, nutrition education by trained dietitians as part of the IBD team is imperative to address food avoidance and overall balance nutrition as part of treating and preventing nutrition deficiencies. (JPEN J Parenter Enteral Nutr. XXXX;xx:xx-xx)This study is one of the few to document what patients with IBD typically eat. Previous work from our group has shown that although the vast majority (80%–89%) of persons diagnosed with IBD view nutrition information as being very important, only 8%–16% of patients report receiving adequate information on nutrition in the early period following diagnosis, despite a strong interest in obtaining this knowledge.31Our study shows that persons with IBD will avoid particular foods, oftentimes nutrient-rich foods, based on symptoms and personal preference, while sugar-laden beverages may be displacing other foods that are higher innutrients. The overall diet of our IBD sample differed to some extent from a general non-IBD community sample. However, deficiencies exist in both groups, flagging the need to assess the diet and address deficiencies, particularly for the chronic disease group given other health risks. Considering the risk of malnutrition among people with IBD, nutrition education by trained dietitians as part of the IBD team is imperative to address food avoidance and overall balanced nutrition as part of treating and preventing nutrition deficiencies among this group. 
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• A survey of Canadian 
adults with IBD showed 
that food avoidance 
was far more common 
than in the general 
population, …

• … but sugar 
consumption from 
sweetened beverages 
was far greater in those 
with active IBD, 
potentially giving rise to 
undernutrition or 
overnutrition. 
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• Dietary history (retrospective questioning of usual dietary intake; by 24 h 
recall; or by a 3–7 day documented food record) ⇒ detection of normal 
dietary variation, for example, on weekends compared with weekdays, 
meal pattern and portions,  food variety, snacking between meals ⇒ an 
estimated energy, macronutrient and micronutrient intake should be 
ascertained
• 67% of patients under-report their intake compared with both weighed food 

record and energy intake calculated to basal metabolic rate. Moreover, 
patients with a BMI >30 kg/m2 seem to under-report to a greater degree than 
those of normal weight
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The current general interest in the use of food choice or diet in maintaining good health and in preventing and treating disease also applies to patients with IBD, who often follow poor or nutritionally challenging dietary plans. Unfortunately, dietary advice plays only a minor part in published guidelines for management of IBD, which sends a message that diet is not of great importance. However, a considerable evidence base supports a focused and serious attention to nutrition and diet in patients with IBD. In this Review, a step-wise approach in the evaluation and management of these patients is proposed. First, dietary intake and eating habits as well as current nutritional state should be documented, and corrective measures instituted. Secondly, dietary strategies as primary or adjunctive therapy for the reduction of inflammation and/or prevention of relapse of IBD should be seriously contemplated. Thirdly, use of diet to improve symptoms or lessen the effects of complications should be considered. Finally, dietary advice regarding disease prevention should be discussed when relevant. An increasing need exists for applying improved methodologies into establishing the value of current and new ways of using food choice as a therapeutic and preventive tool in IBD.
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Nutrient alterations are commonplace in patients with inflammatory bowel disease.The etiology for these alterations is multifactorial. Nutrition assessment is the first step in successful nutrition management of any patient with gastrointestinal disease. Nutritional goals include assisting with nutrition risk, identifying macronutrient and micronutrient needs and implementing a nutrition plan to meet those needs. This article addresses many of the nutrition issues currently facing clinicians including: oral, enteral and parenteral nutrition, common vitamin/mineral deficiencies, medium chain triglycerides and nutrition as primary and supportive therapy.
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• Dietary history (retrospective questioning of usual dietary intake; by 24 h recall; or 
by a 3–7 day documented food record) ⇒ detection of normal dietary variation, 
for example, on weekends compared with weekdays, meal pattern and portions,  
food variety, snacking between meals ⇒ an estimated energy, macronutrient and 
micronutrient intake should be ascertained

• 67% of patients under-report their intake compared with both weighed food record and 
energy intake calculated to basal metabolic rate. Moreover, patients with a BMI >30 kg/m2 
seem to under-report to a greater degree than those of normal weight

• Nutritional status evaluation: anthropometry (minimum: BMI), protein status 
(minimum: visual assessment of skeletal muscle mass), and energy status (minimum: 
assessment of subcutaneous fat stores), laboratory assessment (negative acute-phase 
proteins albumin, prealbumin and transferrin)

• Undernutrition is common in active IBD due to any combination of anorexia or poor dietary 
intake associated with being unwell, increased nutritional requirements resulting from 
inflammation and impairment of nutrient absorption related to small bowel inflammatory 
disease
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Intervento nutrizionale nei soggetti 
con IBD



IDENTIFICATION OF CANDIDATE DIETARY
FACTORS IN IBD PATHOGENESIS. 
• alteration of bacterial exposure in 

childhood (the so-called cold-chain 
hypothesis)

• impairment of the epithelial 
barrier by multiple food 
components that have included 
emulsifiers, fermentable 
oligosaccharides, disaccharides, 
monosaccharides and polyols 
(FODMAPs) in Crohn’s disease, 
and foods that induce excessive 
nitric oxide and sulphide
production in the lumen of the 
large bowel in ulcerative colitis

• direct modulation of the control 
of mucosal inflammatory 
processes by indigestible particles 
or exposure to various 
combination or individual lipids.
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USING DIET TO PREVENT IBD

• ‘Westernized’ diet—characterized by increased intake of the amount of 
food per se and of food that has higher fat and refined carbohydrate with 
low-fibre content, and by reduced intake of fruit and vegetables—is 
associated with the development of both Crohn’s disease and ulcerative 
colitis and that each specific component cannot account for disease. 

• The best advice that can emerge from the evidence is to follow current 
recommendations of a ‘healthy diet’, which comprises adequate but not 
excessive protein, correct ratio of PUFA, high levels of fibre and increased 
intake of fruit and vegetables (high levels of unrefined grains and vegetables, 
moderate amounts of meat and/or meat alternatives and fruit, together with a 
variety of foods from all food groups, inclusion of whole-foods instead of refined 
products and emphasis of increased plant-based instead of animal-derived foods)

• Breastfeeding of neonates for at least 3 months should be encouraged. 
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DIET TO INFLUENCE DISEASE ACTIVITY
• Penetration into therapeutic guidelines and actual clinical practice 

of dietary approaches to reduce inflammation has been limited. 

• EEN for active Crohn’s disease, at least in paediatric practice ⇒
remission and mucosal healing without corticosteroids, and 
promote growth, 

• Correction of vitamin D deficiency is recommended on the basis of 
bone health alone.

• Increasing dietary fibre intake in maintenance of ulcerative colitis 
has some support, but it is not clear what fibre should be used. 

• The use of personalized whole-food avoidance strategies in 
maintenance of remission in Crohn’s disease is a challenging 
technique and the increment of benefit demonstrated is not great. 
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exclusive enteral nutrition (EEN),



SYMPTOMS AMENABLE TO DIETARY CHANGE
• Micronutrient deficiency (Fe, Mg, Zn, folate, vit B12, vit D) ⇒

dietary modification and oral supplementation
• Functional gut symptoms ⇒ FODMAP, gluten-free, wheat-free, 

dairy free diets
• Prevention of obstruction ⇒ diet low in insoluble fibre or total

fibre
• Fat maldigestion or absorption (pancreatic exocrine isnufficnecy in IBD = 

22%) ⇒ matching fat intake with adequate dosing of pancreatic 
enzyme replacement therapy rather than restriction of dietary fat, 
because malnutrition and nutritional adequacy of particularly fat-
soluble vitamins are of concern in IBD

• Prevention of kidney stones (in particular in resectional surgery) 
prevention of dehydration, Ca supplementation or increased dietary 
Ca to bind available oxalate and a low oxalate diet.
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fermentable oligosaccharides, disaccharides, monosaccharides and polyols (FODMAPs) The current general interest in the use of food choice or diet in maintaining good health and in preventing and treating disease also applies to patients with IBD, who often follow poor or nutritionally challenging dietary plans. Unfortunately, dietary advice plays only a minor part in published guidelines for management of IBD, which sends a message that diet is not of great importance. However, a considerable evidence base supports a focused and serious attention to nutrition and diet in patients with IBD. In this Review, a step-wise approach in the evaluation and management of these patients is proposed. First, dietary intake and eating habits as well as current nutritional state should be documented, and corrective measures instituted. Secondly, dietary strategies as primary or adjunctive therapy for the reduction of inflammation and/or prevention of relapse of IBD should be seriously contemplated. Thirdly, use of diet to improve symptoms or lessen the effects of complications should be considered. Finally, dietary advice regarding disease prevention should be discussed when relevant. An increasing need exists for applying improved methodologies into establishing the value of current and new ways of using food choice as a therapeutic and preventive tool in IBD.



Diet triggers symptoms in IBD patients, possibly 
as a result of interactions with the gut 
endocrine cells. 
The protein, fat and CHO content of ingested 
foods determine the amount and type of gut 
hormones released, which will in turn regulate 
and control gastrointestinal motility and 
sensation, that have been reported to be 
abnormal in IBD patients 

• FODMAPs in the diet increase the osmotic 
pressure and provide a substrate for 
bacteria fermentation and gas production in 
the large intestine, resulting in abdominal 
distension. 

• The increase in intestinal pressure may 
cause the release of serotonin and 
substance P, which in turn may result in the 
sensation of abdominal discomfort or pain. 
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 Abstract. Several endocrine cell abnormalities have been reported in different segments of the gastrointestinal tract of patients with irritable bowel syndrome (IBS). These cells have specialized microvilli that project into the lumen; they function as sensors for the gut contents and respond to luminal stimuli (mostly ingested nutrients) by releasing hormones into the lamina propria, where they exert their effects via a paracrine/endocrine mode of action. Certain food items trigger the symptoms experienced by IBS patients, including those rich in fermentable oligo-, di- and monosaccharides, and polyols (FODMAPs). In this review, we present the argument that the effects of both FODMAPs and the proportional intake of proteins, fats and carbohydrates on IBS symptoms may be caused by an interaction with the gut endocrine cells. Since the gut hormones control and regulate gastrointestinal motility and sensation, this interaction may be responsible for abnormal gastrointestinal motility and the visceral hypersensitivity observed in these patients. There is no consistent evidence that IBS patients suffer from food allergy. The role of gluten intolerance in the development of IBS symptoms in these patients remains a matter of controversy. Individual guidance on food management, which includes restrictions in the intake of FODMAP-rich foods and testing diets with different proportions of proteins, fats and carbohydrates has been found to reduce the symptoms, improve the quality of life, and make the habitual diet of IBS patients more healthy.



DIETARY FACTORS AND IBD RELAPSE

• One mineral for which there are plausible biological mechanisms for inducing 
relapse is sulfur. Dietary sulfur is present as sulfated amino acids, inorganic sulfur 
and a preservative food additive. Sulfur may be toxic to human colonocytes
following its metabolism by colonic bacteria to hydrogen sulfide (H2S) superficial 
mucosal ulceration, dose dependent apoptosis, and loss or shrinkage of goblet 
cells  and crypts, inhibitionof the butyrate-dependent energy metabolism of 
colonocytes

• A high consumption of red and processed meat was positively associated with relapse (OR 
5.19, 95 % CI 2.09–12.9), and meat protein is an important source of sulfide generation in the 
gut. Furthermore, a high alcohol intake was also positively associated with UC (OR 2.42, 95 % 
CI 1.04–5.62), which may be relevant as sulfides are added to alcohol for both flavor and a 
preservative. 

• A high intake of total, saturated, and monounsaturated fats, and a higher ratio of 
n-6/n-3 polyunsaturated fatty acids with active disease are associated with a 
more active disease phenotype, mainly in patients carrying the variant alleles of 
TNF-alpha (857 C/T polymorphism) and IL6 (174 G/C polymorphism). 
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Introduction The causes of relapse in patients with Crohn’s disease (CD) and ulcerative colitis (UC) are largely unknown. This paper reviews the epidemiological and clinical data on how medications (non-steroidal antiinflammatory drugs, estrogens and antibiotics), lifestyle factors (smoking, psychological stress, diet and air pollution) may precipitate clinical relapses and recurrence. Potential biological mechanisms include: increasingthrombotic tendency, imbalances in prostaglandin synthesis, alterations in the composition of gut microbiota, and mucosal damage causing increased permeability. Results The clinical epidemiological data consistently reports positive associations between smoking and relapses in CD, and inverse ones with UC. For NSAIDs and estrogens, the epidemiological findings are inconsistent,although general antibiotic use was associated with a reduced risk of relapse in CD. High levels of stress were positively associated with relapse, although psychological interventions did not have therapeutic benefits. The limited work on diet has reported sulphur-containing foods are positively associated with relapse in UC, but there is no work in CD. Ecological data reported positive correlations between air pollution levels and IBD hospitalisations. Conclusions In the future, to clarify this area, more clinical epidemiological work is required where detailed drug types and doses, and complete dietary intakes are measured, in specific forms of IBD. Such work couldprovide guidance to both patients and doctors to help maintain remission.



Diet and lifestyle considerations:

• dietary changes may help reduce symptoms:
• during increased disease activity, it is appropriate to
decrease the amount of fiber 
• dairy products can be maintained unless not tolerated
• a low-residue diet may decrease the frequency of bowel movements
• a high-residue diet may be indicated in cases of ulcerative proctitis (disease limited 

to the rectum, where constipation can be more of a problem than diarrhea)
• there are limited data suggesting that a reduction of dietary fermentable 

oligosaccharides, disaccharides, and monosaccharides and polyols may reduce the 
symptoms of IBD

• dietary or lifestyle changes may reduce inflammation in IBD:
• a liquid diet, pre-digested formula, or nothing by mouth (NPO status) may reduce 

obstructive symptoms. Exclusive enteral nutrition can settle inflammatory disease, 
especially in children

• smoking cessation benefits patients with IBD

• reduction of stress and better stress management may improve symptoms or 
the patients’ approach to their disease



Continuons à utiliser notre raison 
médicale dans toute sa complexité.

Quiconque possède la définition sans 
l’expérience et acquiert la 
connaissance de l’universel, mais 
ignore le singulier contenu dans 
l’universel, se trompera souvent de 
traitement, car ce que l’on soigne est 
le singulier.

Aristote. Métaphysique, A, 1, 981a

384 av. J.-C., Stagire (Grèce) 
322 av. J.-C., Chalcis (Grèce)
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Gut bacteria are an important component of the microbiota ecosystem in thehuman gut, which is colonized by 1014 microbes, ten times more than the human cells. Gutbacteria play an important role in human health, such as supplying essential nutrients,synthesizing vitamin K, aiding in the digestion of cellulose, and promoting angiogenesis andenteric nerve function. However, they can also be potentially harmful due to the change oftheir composition when the gut ecosystem undergoes abnormal changes in the light of theuse of antibiotics, illness, stress, aging, bad dietary habits, and lifestyle. Dysbiosis of the gutbacteria communities can cause many chronic diseases, such as inflammatory boweldisease, obesity, cancer, and autism. This review summarizes and discusses the roles andpotential mechanisms of gut bacteria in human health and diseases.
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