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Abstract

Inflammatory bowel diseases (IBDs) are multifactorial disorders whose aetiology and pathogenesis have not been
fully elucidated. Their occurrence is affected by genetic and environmental factors. Amongst the environmental
factors, proper diet seems to be crucial, both in the healthy population and in patients during disease exacerbations
and remissions. Depending on their severity, duration and extent of inflammatory lesions, IBD exacerbations result in
some dietary deficits. Appropriate supplementation can effectively correct the deficits; in some cases, mainly in CD,
nutritional therapy can be equally effective for inducing remissions as pharmacotherapy. Enteral feeding is
recommended in each case without important contraindications for its use. Counteracting the caloric, protein and
microelement deficiencies is pivotal for inhibition of disease pathogenesis and for enhancement of the anti-
inflammatory response of the organism. The present paper is to present simply review and analyse of recent reports
regarding nutrition in patients with CD and UC as well as to discuss recommended nutritional management in certain
IBD course-associated conditions. Nutritional therapy is a key element of management of IBD patients.

Keywords: Enteral nutrition; Crohn`s disease; Ulcerative colitis; Diet
in IBD; Nutrition deficiences in IBD

Introduction
Inflammatory bowel diseases (IBDs) are multifactorial disorders

whose aetiology and pathogenesis have not been fully elucidated. Their
occurrence is affected by genetic and environmental factors. The
environmental factors that can influence the occurrence of the first
symptoms and subsequent exacerbations include diet, changes in the
intestinal microbiome associated with it, some drugs, particularly
contraceptives, tobacco smoking, stress and lack of physical activity. In
recent years, a relation between increased IBD incidence rates,
perinatal and early childhood infections and infections caused by
atypical pathogens has been highlighted. The latest genetic studies have
revealed the occurrence of over hundreds loci of genes associated with
the risk of Crohn`s disease (CD and ulcerative colitis (UC);
nevertheless, the predisposition alone is not sufficient for the disease to
develop [1]. Amongst the environmental factors mentioned above, diet
seems crucial, both in the healthy population and in patients during
disease exacerbations and remissions. Depending on their severity,
duration and extent of inflammatory lesions, IBD exacerbations result
in various dietary deficits. Appropriate supplementation can effectively
correct the deficits. In some cases, mainly in CD, nutritional therapy
can be equally effective for inducing remissions as pharmacology. The
present paper is to review and analyse recent reports regarding
nutrition in patients with CD and UC as well as to discuss
recommended nutritional management in certain IBD course-
associated conditions. We used several data base: Cochrane library,
Scopus, Web of science and Pub-med. As a key words for search we
used: ulcerative colitis, Crohn’s disease, nutrition, enteral feeding.

Effects of diet on the IBD incidence and course
Study findings regarding the effects of diet on the IBD incidence are

contradictory. It seems undeniable that increased incidence rates of
IBDs in North America and Western Europe are related to
consumption of highly processed food products containing large
amounts of trans fats as well as simple sugars and limited intake of
fibre, vegetables and fruits [2-6]. Moreover, some studies have
demonstrated an inverse correlation between consumption of citrus
fruits, fruit and vegetable juices vs. incidence of CD and UC [7,8].
According to the study carried out in Denmark in 118 patients with
IBD and in several-hundred controls, high sugar intake significantly
increased the risk of IBDs while consumption of large amounts of
vegetables had protective effects [9]. To maintain the integrity of the
intestinal mucosa, hence the intestinal barrier, it is essential to
consume the products rich in fibre. The fibre after fermentation is
metabolised by intestinal bacteria to short-chain fatty acids inhibiting
the transcription factor involved in the production of pro-
inflammatory cytokines [10]. In another study in 168 children,
including 53 diagnosed with CD and 27 diagnosed with UC, diets of
CD children have been found to contain higher amounts of meat,
sugar, fats and lower amounts of vitamins [11]. The EpiCom study
conducted on the population of 1560 patients with non-specific
inflammatory bowel diseases has revealed that increased intake of
sugars and fast food was associated with the earlier first episode of IBD
and higher risk of severe course and surgery amongst patients with UC
[12].

Patients often associate disease exacerbations with the diet and e.g.
avoid vegetables they believe have adverse effects on their health. The
New Zealand genes and diet in IBD study has indeed shown
polymorphisms of single nucleotides correlated with intolerance of
cruciferous vegetables in some patients with CD [13]. Determination
of these changes in the population of CD patients could help to
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identify the group of individuals in which the vegetable diet would be
indicated without increased risks of exacerbations [13]. Furthermore, a
correlation between the consumption of hardened fatty acids, e.g.
margarines, and granulomatous ileitis [14] and UC [15] has been
observed. The observations in the Greenland Eskimo population
consuming large amounts of polyunsaturated omega-3 fatty acids from
sea fish oil and characterised by low incidence rates of IBDs enabled to
formulate the thesis about anti-inflammatory properties of these
substances, as opposed to pro-inflammatory properties of omega-6
fatty acids [16,17]. The further studies have confirmed that omega-6
acids are involved in the pathogenesis of IBDs through the metabolic
pathway of arachidonic acid, a source of leukotriene B4 showing pro-
inflammatory activity. According to Costea et al. [18] carriers of
specific variants of genes responsible for metabolism of
polyunsaturated fatty acids are at a higher risk of CD when their diets
are rich in omega-6 acids and poor in omega-3 acids [18]. The above
findings have drawn new attention to the importance of intake of
suitable fats in inflammatory diseases, as fats are the main components
of cell membranes, of both the gastrointestinal (GI) tract and immune
system cells [19].

The IBD incidence shows high geographic differentiation with
clearly rising rates in the north regions, both in America and Europe.
Many researchers believe that this differentiation is associated with
short exposure to sunlight in northern countries, hence vitamin D
deficiency. Vitamin D acting through the nuclear receptor is a relevant
factor of the signalling pathway responsible for regulation of innate
immunity [20]. The Nurses’ Health Study has confirmed this theory
showing that the risk of UC in women growing up in southern
latitudes was lower, as compared to the populations living in northern
and mid- latitudes. No such a relation has been found for CD [21]. An
animal model of colitis has demonstrated that lack of vitamin D or
1,25(OH)2D3 receptor results in higher susceptibility to GI tract
damage [22].

Numerous studies have demonstrated that breast-feeding reduces
the risk of CD and UC [23-26]. The study by Bergstrand et al. reveals a
relation between reduced risk of CD and longer breast-feeding [25].
Unfortunately, the reports on this relation are conflicting. According to
the study carried out in 222 patients with CD diagnosed before the age
of 17 years, breast-feeding was a statistically significant risk factor of
this disease [27]. Another meta-analysis based on 14 population case
control studies has shown that breast-feeding had protective effects on
UC incidence; no such a relation was found in the case of CD [28].
Moreover, there are studies demonstrating no effects of breast-feeding
on the risk of IBDs [29]. Likely positive effects of breast-feeding result

from the changes in bacterial flora of the newborn GI tract. The
intestinal contents of children who were breast-fed was found to
contain significantly higher numbers of bifidobacteria and statistically
significantly lower amounts of anaerobic bacteria. Intestinal microbiota
can undergo changes to the age of 2 years and therefore breast-feeding
above the standard 6 months can be essential.

Some other studies report negative effects of cow milk consumption
on the incidence of non-specific inflammatory bowel diseases. Specific
antibodies are detected in the population consuming cow milk, as
compared to the control group, whose level correlates with a CD
activity index [30].

Despite the publications discussed above, an absolute correlation
between diets and IBD etiopathogenesis has not been elucidated.
Undeniale changes in the composition and method for processing food
in developed countries are factors contributing to morbidity, yet other
environmental factors that can affect these processes are not fully
known.

Nutritional deficiencies in IBDs
In IBDs, especially in the course of CD involving the small intestine,

patients develop various nutritional deficiencies. The degree of
nutritional disorders depends on the location of inflammatory lesions,
their extent and duration of exacerbation. Compared to UC, CD more
frequently leads to protein deficiencies and certain nutritional
disorders (avitaminosis, deficits of microelements) [31]. The study in
IBD patients indicates that the problem regards 23% of ambulatory
patients and even 85% of those requiring hospitalisation [32]. The
problem is predominant in CD patients [31,33,34]. One of the
nutritional status index of IBD patients is the level of albumins, which
correlates with caloric-protein deficiencies and body weight loss.
Significant weight losses are observed in 75% of patients hospitalised
due to CD exacerbations whereas negative nitrogen balance is found in
about 50% of cases [35,36].

The main factors predisposing to nutritional deficiencies are
intolerance to multiple food products, abstaining from eating due to
therapeutic reasons, increased calorie demands in the course of
disease, malabsorption in the substantial fragment of the
inflammation-affected intestine or interactions between food and
drugs [37-39]. The less common factors include chronic diarrhoea and
vomiting, chronic GI bleeding, enteropathy with loss of proteins,
mucus and electrolytes, complicated infections, fistulae or impaired
absorption of biliary salts in the case of bowel resection [40-44] (Table
1).

Causes of nutritional disorders in IBD patients

Limited oral intake

Dietary restriction

Lack of nutrition due to therapeutic reasons

Related to diarrhoea, nausea, vomiting, abdominal pain [45]

Changes in taste caused by drugs and vitamins taken and mineral deficiencies [43]

Anorexia-like effects of pro-inflammatory cytokines [43]

Loss via the stomach or intestine

Diarrhoea

Bloody stools

Loss of mucus and microelements

Enteropathy with loss of proteins
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Increased energy demands

Inflammation

Increased basal metabolism

Infection complications

Conditions after surgery

Metabolic disorders
Increased energy expenditure due to inflammation, fever, sepsis

Increased oxidation of fatty acids

Drug interactions

Steroids and calcium re-absorption

Steroids and protein catabolism

Sulfasalazine and folic acid

Methotrexate and folic acid

Cholestyramine and fat-soluble vitamins

Micro-organisms and vitamin K [46,47]

IPP and iron [48]

Low absorption of food

Reduced absorption area due to ileal resection

Blind loop syndrome and bacterial overgrowth

Poor absorption of bile acids in ileitis or following resection

Inflammation of the mucous membrane

Table 1: Causes of nutritional disorders in IBD patients.

Moreover, the pro-inflammatory cytokines (such as TNF- alpha,
IL1, IL6), involved in the pathogenesis of IBDs, are responsible for
worsened nutritional status due to catabolism-increasing effects. The
most common deficiencies of microelements are those regarding iron
reserves, vitamin B12 and folic acid manifesting in anaemia detected in
laboratory tests. Folic acid deficiencies are observed in over half of IBD
patients and most likely result from low-fibre diets, malabsorption or
drug interactions, e.g. sulfasalazine or methotrexate. Some drugs exert
adverse effects on the nutritional status of IBD patients; for instance,
metronidazole can cause reduced intake due to dyspeptic symptoms or
metallic taste in the mouth, steroids reduce calcium absorption from
the GI tract and increase its loss through kidneys whereas
cholestyramine impairs absorption of calcium, fats and vitamins
dissolved in fats [32].

The study by Goh et al. has demonstrated that the folic acid
deficiency is associated with increased risk of neoplasia in IBDs [31].
According to some other studies, the substance in question exhibits
protective properties against the development of dysplasia and
carcinogenesis in patients with long-term UC [49,50]. The deficiency
of folic acid is also associated with increased risk of thromboembolic
incidents in UC and CD via the effects on homocysteine metabolism
[51]. Another factor affecting homocysteine metabolism, and
indirectly increased risk, is vitamin B12, whose deficiency is detected
in about 20-60% of patients with inflammation of the terminal ileum
during CD.

Important immunological processes are impaired by zinc and
selenium deficiencies. Zinc is essential for wound healing; therefore, its
deficiency should be considered in the case of Crohn`s disease
complicated by unhealing fistulae [52,53]. Moreover, zinc plays a
crucial role in anti-oxidative processes since (being a co-factor of
superoxide dismutase) it is involved in cell protection against harmful
effects of active oxygen forms. Oxidative stress is positively correlated
with the level of pro-inflammatory cytokines. Selenium, vitamins A, C

and E also have anti-oxidative properties, positively affecting the
limitation of inflammation [54,55].

The information concerning deficiencies of other microelements is
sparse; nevertheless, they are likely to be involved in the immune
response regulation, depending on their extent, frequency and
duration.

The consequences of dietary deficiencies depend on the patient’s age
the disease develops in and the disease activity. Considering earlier
occurrence of CD, as compared to UC, and its frequent development in
the small intestine, the risk of clinical manifestations of dietary
deficiencies is higher in CD patients. Nutritional deficiencies in
children with IBDs often lead to growth inhibition and delayed
maturation, which regards about 10% of UC children and about 75%
of CD children [40]. Protein deficiencies induce disorders of hormonal
and immunological metabolism, resulting in higher risk of infections
due to the translocation of intestinal bacteria.

Disorders of bone metabolism are likely to be multifactorial and
result from vitamin D deficiency, reduced calcium intake, steroid
drugs, insufficient physical activity and impaired absorptive function
of the intestinal villi affected [56].

Nutrition as therapeutic management in IBD
Nutritional therapy is a key element of management of IBD patients.

Enteral feeding is recommended in each case without absolute
contraindications for its use. Counteracting the caloric, protein and
microelement deficiencies is pivotal for inhibition of disease
pathogenesis resulting from those disorders and for enhancement of
the anti-inflammatory response of the organism.

Liquid and semi-liquid preparations are used for enteral feeding,
which can be divided into elementary, half-elementary and polymeric.
The elementary mixtures contain only amino acids, glucose, fatty acids
and microelements, i.e., components that do not require digestion.
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Semielementary diets involve administration of mixtures of small
peptides, oligosaccharides and medium-chain fatty acids whereas
polymeric diets consist of the mixture of proteins, carbohydrates,
medium- and long-chain fatty acids, vitamins and trace elements [57].
Nutritional therapy can be oral or through the nasogastric or
nasointestinal tube, depending on the patient’s condition. Benefits of
enteral feeding are dependent on the location of inflammatory lesions,
their extent and intensity. According to the guidelines available, total
enteral nutrition was most commonly introduced for the period of 6-8
weeks; then the normal diet was gradually included [58]. The
preparations applied most frequently, both elementary and polymeric,
contained about 1 kcal/ml and only slightly varied in their
composition–most commonly, proteins were a source of 14-22% of
energy, carbohydrates of 50-82% and fats if up to 35% of calories
[59-64].

Gassull et al. [62] compared the efficacy of two nutritional formulae
and steroid therapy for induction of remission in the course of CD.
Both mixtures differed only in the fatty acids contained
predominantly– in the first one, it was oleic acid (monounsaturated
fatty acid MUFA) and in the other one linolenic acid (polyunsaturated
fatty acid PUFA). The study was discontinued prematurely because
only 20% of oleic acid formula patients had remission after 4 weeks.
The group treated with linoleic acid formula showed the 52% efficacy;
the efficacy in the group administered steroids was found to be 79%.
The authors suggest that the effectiveness in inducing remission is
significantly affected by the composition of fatty acids in the
nutritional formula and hypothesize that n-6 MUFAs are less effective
as they are the precursors of pro-inflammatory factors.

Leiper et al. described their randomized trial comparing the efficacy
of induction of CD active response to the polymeric diet with high
(group 1) or low (group 2) content of long-chain triglycerides. In both
groups, the response rate was above 50% and no significant intergroup
differences were observed [65]. The study by Gorard et al. compared
the efficacy of CD remission in the group of 22 patients receiving the
enteral diet for 4 weeks and 20 patients treated with steroids in a dose
of 0.75 mg/kg daily for 2 weeks with a subsequent dose reduction.
Unfortunately, nine patients of group 1 discontinued treatment due t
enteral feeding intolerance. Amongst the remaining patients in both
groups, the effectiveness of remission was comparable; however, a
statistically significant difference in favour of steroid therapy regarded
possible 6-month remission, 0.67 vs. 0.28 [66].

Another study demonstrated comparable efficacy of nutritional
therapy and steroid therapy in induction of CD remission in adults
(80% vs. 88%) [67].

The available literature indicates that patients with small intestine
CD benefit most from enteral nutrition. According to meta-analysis of
randomized studies published by Fernandes-Baranes et al, enteral
nutrition is equally effective for inducing remission in the case of active
CD as steroid therapy [68]. Moreover, nutritional therapy enables to
maintain CD remission [69-71] and statistically significantly delays the
need for surgical intervention or possible re-intervention [72].
Furthermore, numerous publications revealed that total enteral
nutrition was associated with higher mucosal healing [73], changed
intestinal microflora [74] and quicker weight gain [75], higher
concentration of vitamin D [76], improved bone metabolism [77],
increased insulin-like growth factor [78] and better quality of life after
treatment [79], as compared to steroid therapy.

The paediatric studies suggest that higher effectiveness of nutritional
therapy are observed in children with newly diagnosed CD (80%) in
comparison with therapy of exacerbations of long-lasting disease
(58%) [75].

Despite the benefits of total nutritional therapy, the management is
not univocally recommended in algorithms of IBD treatment instead
of pharmacological therapy; it is only advocated as supplementary
therapy [80,81]. In many studies, negative effects on the percentage of
nutritional therapy efficacy resulted from more frequent abandonment
of nutritional mixtures due to unacceptable taste or troublesomeness of
long-term nutrition through the intestinal tube. Additionally, some
patients on enteral feeding reported abdominal pain, flatulence and
symptoms of reflux disease. The review of studies on total enteral
nutrition presented by Wall et al. suggests that despite numerous
promising reports, there is no evidence demonstrating higher efficacy
of his therapy in patients with newly diagnosed CD and casus of ileum
location. The authors suggest that the use of oral nutrition with
polymeric diets of acceptable taste can markedly improve the
percentage of patients following orders and result in higher percentage
of induction of CD remission, improved nutritional status and effective
control of deficiencies [82].

Most importantly, nutritional therapy has no significant adverse side
effects, as opposed to pharmacological methods widely used in IBDs.
There are no explicit data regarding the effects of nutritional therapy
on CD confined to the large intestine. Moreover, benefits of this kind
of therapy in UC have not been explicitly demonstrated. Rare studies
on the role of nutrition in UC exacerbations indicate no distinct
differences in the impact on the remission index or need of colostomy
between enteral and parenteral nutrition in patients treated with
steroids [83]. Enteral feeding in UC exacerbations shows anabolic
action, is safe and justified when the nutritional status has to be
improved and deficiencies corrected.

Enteral feeding mechanism of action
The mechanism of effects of enteral feeding on inhibition of the

inflammatory reaction is multifactorial [46]. It is known that one of the
elements of IBD pathogenesis is increased permeability of the mucosa,
which improves as a result of nutritional therapy used. The available
data suggest that the administration of nutritional preparations
regulated impaired balance in the composition of intestinal bacterial
flora, responsible for activation of improper immune response. The
exposure to intestinal antigens from improper intestinal microbiota
decreases; most likely, the expression of genes of the intestinal
epithelial cells, which affect immune reactions changes [84,85]. The use
of elementary mixtures considerably reduces the digestive effort,
peristalsis and secretion related to the process of digestion, which
beneficially affect the process of recovery [47]. Moreover, the
elementary diet can reduce the number of commensal bacteria in the
GI tract, which are likely to be involved in the induction of
inflammation. The reports on this issue are not explicit; no positive
effects of elementary diets were confirmed in scientific studies, which
did not demonstrate the differences in therapeutic efficacy of
elementary vs. non-elementary diets [86].

The knowledge about negative effects of improper dysbiosis on
intestinal epithelial dysfunction, increased stimulation of the immune
system and reduced resistance to damaging factors suggests high
impact of properly chosen probiotics in the treatment of IBDs [87].
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Nutritional therapy with probiotic preparations shows significant
effects on maintenance of remission in UC patients and therapeutic
benefits in the therapy of pouchitis.

In recent years, numerous studies were devoted to the effects of
probiotics in maintenance of remission in IBD patients. They
demonstrated the impact of short-chain fatty acids (SCFAs), such as
butyrate, propionate and lactate, on the composition of intestinal
microbiota. SCFAs are produced due to fermentation of fibres by some
intestinal bacteria, e.g. lactobacillus or bifidobacterium and are a
relevant substrate nourishing enterocytes and positively affecting on
the properties of the intestinal epithelium. The best known prebiotic of
proved anti-inflammatory action is butyrate [88,89].

Some reports suggest that the key therapeutic element of enteral
nutrition is proper appropriate composition of fats [62,67]. However,
there is no consensus as to the recommended composition and
proportion of fatty components. It was explicitly demonstrated that
dietary supplementation of omega-3 fatty AIDS beneficially affects the
maintenance of remission in CD patients; no such a relation was
confirmed in the case of UC [90-92]. Despite conflicting data
regarding the efficacy of administration of fatty components in enteral
nutrition, this kind of management is recommended due to
therapeutic potential and lack of adverse side effects.

Analysis of reports on the effects of enteral nutrition on
maintenance of remission in patients receiving biological therapy
provides interesting information. In one of the studies, 56 patients with
remission during infliximab treatment, the therapy was continued in a
standard dose. Patients were divided in to the group additionally
receiving night and day elementary diet and the group without dietary
restrictions. The level of CDAI after the 56-week observations did not
show differences, which indicated lack of effects of nutritional therapy
on maintenance of remission in patients receiving supportive
infliximab therapy [93]. In another study, the 85-week observation of
patients receiving infliximab supportive therapy revealed that the
additional use of nutritional therapy >600 kcal/24h with elementary
and polymeric formula is an independent factor maintaining a stable
response to the biological drug [94]. Positive effects of nutritional
therapy on maintenance of CD remission in patients subjected to
chronic infliximab therapy was described by Hirai et al. The
cumulative remission index was significantly higher in the group
additionally receiving, compared to the group without nutritional
therapy; moreover, multi-variant analysis demonstrated that such
management is the only relevant factor preventing the recurrence of
disease [95].

Parenteral nutrition of patients with IBDs shows numerous adverse
side effects with increased risk of systemic infections; and most
importantly is not beneficial for IBD control [96,97]. No positive
effects of parenteral nutrition on maintenance of remissions and in its
induction were demonstrated in both CD and UC. This way of
nutrition is the management of choice in cases with contraindication
for enteral feeding, such as short bowel syndrome after extensive
resection, megacolon toxicum, increased GI bleeding or CD
complicated with difficult healing of fistulas [98,99].

Dietary guidelines in patients with IBD
Diverse diets rich in vegetables, fruits, meat, sea fish, olive oil and

cold-pressed linseed and rapeseed oil is essential for nutrition of
patients with IBDs.

Moreover, intake of high amounts of fibre is recommended except of
patients with significant intestinal constriction, functional diarrhoea
disorders, e.g., in concomitant irritable bowel syndrome or patients
with highly active IBD exacerbations

In patients diagnosed with lactose intolerance and those with IBD
exacerbations, it is recommended to withdraw milk and dairy
products. To supplement calcium deficiencies, high-calcium soya
products or feta cheese should be consumed.

In order to present frequent deficiencies in IBD patients, calcium
(1000 mg/24h) and vitamin D (400-800 IU) should be controlled and
supplemented, especially in patients undergoing long-term
corticotherapy, whose risk of osteoporosis is higher. Moreover, the
levels of iron and folic acid should be monitored as their deficiencies
are the most common cause of anaemia; likewise, the level of vitamin
B12 should be monitored, particularly in patients after resection of the
terminal ileum segment.

It should be remembered that resection of the terminal ileum
segment impairs the intestinal hepatic loop of circulation of biliary
acids, which are crucial for digestion and absorption of fats and
vitamins dissolved in fats (A,D,E,K). Patients with extensive active
diseases of the small intestine or after resection of the terminal ileum
segment are recommended to reduce the intake of fat and oxalates due
to increased risk of renal calculosis [100,101].

Noteworthy, while choosing the nutritional preparations available
on the market supporting IBD treatment, the patient’s preferences
should be considered (frequency of use, time, taste or the
administration router in some cases). In patients with highly protein or
corresponding to the high caloric demands elementary diets or
partially elementary diets, nocturnal nutrition through the nasogastric
tube should be considered.

Conclusions
Among the environmental factors affecting the incidence of IBD-

proper diet is important both in the healthy population to reduce the
risk of incidence of IBD, and also has a significant impact on the
disease course and length of remission periods.

In the course of IBD a significant percentage of patients develop
nutrition’s disorders and relevant dietary deficiency. CD compared to
UC leads to a higher protein deficiency and other nutrition’s disorders
such as deficiency of vitamins A, D, E, iron, vitamin B12, folic acid and
trace elements like Zink and potassium.

It is necessary to carefully monitor the patient for early diagnosis of
malnutrition and appropriate supplementation.

Enteral nutritional therapies restore impaired nutritional status in
the population of IBD patients and positively modulate intestinal
immune response.

This management is particularly recommended for children with
CD and can prove sufficient to induce remission without
corticotherapy.

In patients with CD and severe cases of UC, enteral nutrition is
recommended as additional management supporting induction of
remission and counteracting adverse effects of drugs [86]. In this
group, nutritional therapy can be used to induce remission when
corticotherapy is contraindicated [102].

Citation: Dworzanski T, Celinski K, Dworzanska E, Lach T (2016) Advances in Nutrition of Patients with Inflammatory Bowel Diseases. J Nutr
Food Sci 6: 451. doi:10.4172/2155-9600.1000451

Page 5 of 8

J Nutr Food Sci
ISSN:2155-9600 JNFS, an open access journal

Volume 6 • Issue 1 • 1000451



Conflict of Interest
“The author(s) declare(s) that there is no conflict of interest

regarding the publication of this paper.”

References
1. Kabi A, Nickerson KP, Homer CR, McDonald C (2012) Digesting the

genetics of inflammatory bowel disease: insights from studies of
autophagy risk genes. Inflamm Bowel Dis 18: 782-792.

2. Reif S, Klein I, Lubin F, Farbstein M, Hallak A, et al. (1997) Pre-illness
dietary factors in inflammatory bowel disease. Gut 40: 754-760.

3. Geerling BJ, Stockbrügger RW, Brummer RJ (1999) Nutrition and
inflammatory bowel disease: an update. Scand J Gastroenterol Suppl 230:
95-105.

4. Thornton JR, Emmett PM, Heaton KW (1985) Smoking, sugar, and
inflammatory bowel disease. Br Med J (Clin Res Ed) 290: 1786-1787.

5. Husain A, Korzenik JR (1998) Nutritional issues and therapy in
inflammatory bowel disease. Semin Gastrointest Dis 9: 21-30.

6. Panza E, Franceschi S, La Vecchia C (1987) Dietary factors in the
aetiology of inflammatory bowel disease. Ital J Gastroenterol 19: 205-209.

7. Thornton JR, Emmett PM, Heaton KW (1979) Diet and Crohn's disease:
characteristics of the pre-illness diet. Br Med J 2: 762-764.

8. Bianchi Porro G, Panza E (1985) Smoking, sugar, and inflammatory
bowel disease. Br Med J (Clin Res Ed) 291: 971-972.

9. Jakobsen C, Paerregaard A, Munkholm P, Wewer V (2013)
Environmental factors and risk of developing paediatric inflammatory
bowel disease -- a population based study 2007-2009. J Crohns Colitis 7:
79-88.

10. Maslowski KM, Mackay CR (2011) Diet, gut microbiota and immune
responses. Nat Immunol 12: 5-9.

11. Tsiountsioura M, Wong JE, Upton J, McIntyre K, Dimakou D, et al. (2014)
Detailed assessment of nutritional status and eating patterns in children
with gastrointestinal diseases attending an outpatients clinic and
contemporary healthy controls. Eur J Clin Nutr 68: 700-706.

12. Burisch J, Pedersen N, Cukovic-Cavka S, Turk N, Kaimakliotis I, et al.
(2014) Environmental factors in a population-based inception cohort of
inflammatory bowel disease patients in Europe--an ECCO-EpiCom
study. J Crohns Colitis 8: 607-616.

13. Laing B, Han DY, Ferguson LR (2013) Candidate genes involved in
beneficial or adverse responses to commonly eaten brassica vegetables in
a New Zealand Crohn's disease cohort. Nutrients 5: 5046-5064.

14. Guthy E (1982) [Crohn's disease and nutritional lipids. Hypothesis on
etiology of regional enteritis]. Dtsch Med Wochenschr 107: 71-73.

15. (1994) Dietary and other risk factors of ulcerative colitis. A case-control
study in Japan. Epidemiology Group of the Research Committee of
Inflammatory Bowel Disease in Japan. J Clin Gastroenterol 19: 166-171.

16. Bang HO, Dyerberg J, Sinclair HM (1980) The composition of the Eskimo
food in north western Greenland. Am J Clin Nutr 33: 2657-2661.

17. Grimble RF, Tappia PS (1998) Modulation of pro-inflammatory cytokine
biology by unsaturated fatty acids. Z Ernahrungswiss 37 Suppl 1: 57-65.

18. Costea (2014) Interaction between the dietary polyunsaturated fatty acid
ratio and genetic factors determine susceptibility to pediatric Crohn’s
disease. Gastroenterology 146: 929-931.

19. Jeffery NM, Newsholme EA, Calder PC (1997) Level of polyunsaturated
fatty acids and the n-6 to n-3 polyunsaturated fatty acid ratio in the rat
diet alter serum lipid levels and lymphocyte functions. Prostaglandins
Leukot Essent Fatty Acids 57: 149-160.

20. Jeffery NM, Newsholme EA, Calder PC (1997) Level of polyunsaturated
fatty acids and the n-6 to n-3 polyunsaturated fatty acid ratio in the rat
diet alter serum lipid levels and lymphocyte functions. Prostaglandins
Leukot Essent Fatty Acids 57: 149-160.

21. Wang TT, Dabbas B, Laperriere D, Bitton AJ, Soualhine H, et al. (2010)
Direct and indirect induction by 1,25-dihydroxyvitamin D3 of the

NOD2/CARD15-defensin beta2 innate immune pathway defective in
Crohn disease. J Biol Chem 285: 2227-2231.

22. Khalili H, Huang ES, Ananthakrishnan AN, Higuchi L, Richter JM, et al.
(2012) Geographical variation and incidence of inflammatory bowel
disease among US women. Gut 61: 1686-1692.

23. Ooi JH, Li Y, Rogers CJ, Cantorna MT (2013) Vitamin D regulates the gut
microbiome and protects mice from dextran sodium sulfate-induced
colitis. J Nutr 143: 1679-1686.

24. Whorwell PJ, Holdstock G, Whorwell GM, Wright R (1979) Bottle
feeding, early gastroenteritis, and inflammatory bowel disease. Br Med J
1: 382.

25. Corrao G, Tragnone A (1998) Risk of inflammatory bowel disease
attributable to smoking, oral contraception and breastfeeding in Italy: a
nationwide case-control study. Cooperative Investigators of the Italian
Group for the Study of the Colon and the Rectum (GISC). Int J Epidemiol
27: 397-404.

26. Bergstrand O, Hellers G (1983) Breast-feeding during infancy in patients
who later develop Crohn's disease. Scand J Gastroenterol 18: 903-906.

27. Koletzko S, Sherman P, Corey M, Griffiths A, Smith C (1989) Role of
infant feeding practices in development of Crohn's disease in childhood.
BMJ 298: 1617-1618.

28. Baron S, Turck D, Leplat C, Merle V, Gower-Rousseau C, et al. (2005)
Environmental risk factors in paediatric inflammatory bowel diseases: a
population based case control study. Gut 54: 357-363.

29. Klement E, Cohen RV, Boxman J, Joseph A, Reif S (2004) Breastfeeding
and risk of inflammatory bowel disease: a systematic review with meta-
analysis. Am J Clin Nutr 80: 1342-1352.

30. Khalili H, Ananthakrishnan AN, Higuchi LM, Richter JM, Fuchs CS, et
al. (2013) Early life factors and risk of inflammatory bowel disease in
adulthood. Inflamm Bowel Dis 19: 542-547.

31. Knoflach P, Park BH, Cunningham R, Weiser MM, Albini B (1987)
Serum antibodies to cow's milk proteins in ulcerative colitis and Crohn's
disease. Gastroenterology 92: 479-485.

32. Goh J, O'Morain CA (2003) Review article: nutrition and adult
inflammatory bowel disease. Aliment Pharmacol Ther 17: 307-320.

33. Triantafillidis JK, Vagianos C2, Papalois AE3 (2015) The role of enteral
nutrition in patients with inflammatory bowel disease: current aspects.
Biomed Res Int 2015: 197167.

34. Han PD, Burke A, Baldassano RN, Rombeau JL, Lichtenstein GR (1999)
Nutrition and inflammatory bowel disease. Gastroenterol Clin North Am
28: 423-443, ix.

35. Gassull MA, Cabré E (2001) Nutrition in inflammatory bowel disease.
Curr Opin Clin Nutr Metab Care 4: 561-569.

36. Gee MI, Grace MGA, Wensel RH (1985) “Nutritional status of
gastroenterology outpatients: comparison of inflammatory bowel disease
with functional disorders,” JADA 85: 1591-1599.

37. Sousa Guerreiro C, Cravo M, Costa AR (2007) “A comprehensive
approach to evaluate nutritional status in Crohn’s patients in the era of
biologic therapy: a case-control study,” TAJG 102: 2551-2556.

38. Al-Jaouni R, Hébuterne X, Pouget I, Rampal P (2000) Energy metabolism
and substrate oxidation in patients with Crohn's disease. Nutrition 16:
173-178.

39. Mingrone G, Capristo E, Greco AV, Benedetti G, De Gaetano A, et al.
(1999) Elevated diet-induced thermogenesis and lipid oxidation rate in
Crohn disease. Am J Clin Nutr 69: 325-330.

40. Klein S, Meyers S, O'Sullivan P, Barton D, Leleiko N, et al. (1988) The
metabolic impact of active ulcerative colitis. Energy expenditure and
nitrogen balance. J Clin Gastroenterol 10: 34-40.

41. García MVDAA, Álvarez HJ, Maqueda VE (2006) Soporte nutricional en
la enfermedad inflamatoria intestinal. In: Bellido D, De Luis D, editors.
Manual de Nutrición y Metabolismo. Madrid: Díaz de Santos, 333-348.

42. Onal IK (2014) Folate deficiency in Crohn's disease. Scand J
Gastroenterol 49: 253-254.

43. Bartels U, Strandberg PN, Jarnum S (1978) “Iron absorption and serum
ferritin in chronic inflammatory bowel disease,” SJG 13: 649-656.

Citation: Dworzanski T, Celinski K, Dworzanska E, Lach T (2016) Advances in Nutrition of Patients with Inflammatory Bowel Diseases. J Nutr
Food Sci 6: 451. doi:10.4172/2155-9600.1000451

Page 6 of 8

J Nutr Food Sci
ISSN:2155-9600 JNFS, an open access journal

Volume 6 • Issue 1 • 1000451

http://www.ncbi.nlm.nih.gov/pubmed/21936032
http://www.ncbi.nlm.nih.gov/pubmed/21936032
http://www.ncbi.nlm.nih.gov/pubmed/21936032
http://www.ncbi.nlm.nih.gov/pubmed/9245929
http://www.ncbi.nlm.nih.gov/pubmed/9245929
http://www.ncbi.nlm.nih.gov/pubmed/10499469
http://www.ncbi.nlm.nih.gov/pubmed/10499469
http://www.ncbi.nlm.nih.gov/pubmed/10499469
http://www.ncbi.nlm.nih.gov/pubmed/3924257
http://www.ncbi.nlm.nih.gov/pubmed/3924257
http://www.ncbi.nlm.nih.gov/pubmed/9547853
http://www.ncbi.nlm.nih.gov/pubmed/9547853
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2678578/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2678578/
http://www.ncbi.nlm.nih.gov/pubmed/519184
http://www.ncbi.nlm.nih.gov/pubmed/519184
http://www.ncbi.nlm.nih.gov/pubmed/3929989
http://www.ncbi.nlm.nih.gov/pubmed/3929989
http://www.ncbi.nlm.nih.gov/pubmed/22748696
http://www.ncbi.nlm.nih.gov/pubmed/22748696
http://www.ncbi.nlm.nih.gov/pubmed/22748696
http://www.ncbi.nlm.nih.gov/pubmed/22748696
http://www.ncbi.nlm.nih.gov/pubmed/21169997
http://www.ncbi.nlm.nih.gov/pubmed/21169997
http://www.ncbi.nlm.nih.gov/pubmed/24424079
http://www.ncbi.nlm.nih.gov/pubmed/24424079
http://www.ncbi.nlm.nih.gov/pubmed/24424079
http://www.ncbi.nlm.nih.gov/pubmed/24424079
http://www.ncbi.nlm.nih.gov/pubmed/24315795
http://www.ncbi.nlm.nih.gov/pubmed/24315795
http://www.ncbi.nlm.nih.gov/pubmed/24315795
http://www.ncbi.nlm.nih.gov/pubmed/24315795
http://www.ncbi.nlm.nih.gov/pubmed/24352087
http://www.ncbi.nlm.nih.gov/pubmed/24352087
http://www.ncbi.nlm.nih.gov/pubmed/24352087
http://www.ncbi.nlm.nih.gov/pubmed/7056154
http://www.ncbi.nlm.nih.gov/pubmed/7056154
http://www.ncbi.nlm.nih.gov/pubmed/7963367
http://www.ncbi.nlm.nih.gov/pubmed/7963367
http://www.ncbi.nlm.nih.gov/pubmed/7963367
http://www.ncbi.nlm.nih.gov/pubmed/7435433
http://www.ncbi.nlm.nih.gov/pubmed/7435433
http://www.ncbi.nlm.nih.gov/pubmed/9558730
http://www.ncbi.nlm.nih.gov/pubmed/9558730
http://www.ncbi.nlm.nih.gov/pubmed/24406470
http://www.ncbi.nlm.nih.gov/pubmed/24406470
http://www.ncbi.nlm.nih.gov/pubmed/24406470
http://www.ncbi.nlm.nih.gov/pubmed/9250698
http://www.ncbi.nlm.nih.gov/pubmed/9250698
http://www.ncbi.nlm.nih.gov/pubmed/9250698
http://www.ncbi.nlm.nih.gov/pubmed/9250698
http://www.ncbi.nlm.nih.gov/pubmed/9250698
http://www.ncbi.nlm.nih.gov/pubmed/9250698
http://www.ncbi.nlm.nih.gov/pubmed/9250698
http://www.ncbi.nlm.nih.gov/pubmed/9250698
http://www.ncbi.nlm.nih.gov/pubmed/19948723
http://www.ncbi.nlm.nih.gov/pubmed/19948723
http://www.ncbi.nlm.nih.gov/pubmed/19948723
http://www.ncbi.nlm.nih.gov/pubmed/19948723
http://www.ncbi.nlm.nih.gov/pubmed/22241842
http://www.ncbi.nlm.nih.gov/pubmed/22241842
http://www.ncbi.nlm.nih.gov/pubmed/22241842
http://www.ncbi.nlm.nih.gov/pubmed/23966330
http://www.ncbi.nlm.nih.gov/pubmed/23966330
http://www.ncbi.nlm.nih.gov/pubmed/23966330
http://www.ncbi.nlm.nih.gov/pubmed/761024
http://www.ncbi.nlm.nih.gov/pubmed/761024
http://www.ncbi.nlm.nih.gov/pubmed/761024
http://www.ncbi.nlm.nih.gov/pubmed/9698126
http://www.ncbi.nlm.nih.gov/pubmed/9698126
http://www.ncbi.nlm.nih.gov/pubmed/9698126
http://www.ncbi.nlm.nih.gov/pubmed/9698126
http://www.ncbi.nlm.nih.gov/pubmed/9698126
http://www.ncbi.nlm.nih.gov/pubmed/6676923
http://www.ncbi.nlm.nih.gov/pubmed/6676923
http://www.ncbi.nlm.nih.gov/pubmed/2503151
http://www.ncbi.nlm.nih.gov/pubmed/2503151
http://www.ncbi.nlm.nih.gov/pubmed/2503151
http://www.ncbi.nlm.nih.gov/pubmed/15710983
http://www.ncbi.nlm.nih.gov/pubmed/15710983
http://www.ncbi.nlm.nih.gov/pubmed/15710983
http://www.ncbi.nlm.nih.gov/pubmed/15531685
http://www.ncbi.nlm.nih.gov/pubmed/15531685
http://www.ncbi.nlm.nih.gov/pubmed/15531685
http://www.ncbi.nlm.nih.gov/pubmed/23429446
http://www.ncbi.nlm.nih.gov/pubmed/23429446
http://www.ncbi.nlm.nih.gov/pubmed/23429446
http://www.ncbi.nlm.nih.gov/pubmed/3792784
http://www.ncbi.nlm.nih.gov/pubmed/3792784
http://www.ncbi.nlm.nih.gov/pubmed/3792784
http://www.ncbi.nlm.nih.gov/pubmed/12562443
http://www.ncbi.nlm.nih.gov/pubmed/12562443
http://www.ncbi.nlm.nih.gov/pubmed/25793189
http://www.ncbi.nlm.nih.gov/pubmed/25793189
http://www.ncbi.nlm.nih.gov/pubmed/25793189
http://www.ncbi.nlm.nih.gov/pubmed/10372275
http://www.ncbi.nlm.nih.gov/pubmed/10372275
http://www.ncbi.nlm.nih.gov/pubmed/10372275
http://www.ncbi.nlm.nih.gov/pubmed/11706295
http://www.ncbi.nlm.nih.gov/pubmed/11706295
https://www.researchgate.net/publication/19095305_Nutritional_status_of_gastroenterology_outpatients_Comparison_of_inflammatory_bowel_disease_with_functional_disorders
https://www.researchgate.net/publication/19095305_Nutritional_status_of_gastroenterology_outpatients_Comparison_of_inflammatory_bowel_disease_with_functional_disorders
https://www.researchgate.net/publication/19095305_Nutritional_status_of_gastroenterology_outpatients_Comparison_of_inflammatory_bowel_disease_with_functional_disorders
http://www.nature.com/ajg/journal/v102/n11/full/ajg2007493a.html
http://www.nature.com/ajg/journal/v102/n11/full/ajg2007493a.html
http://www.nature.com/ajg/journal/v102/n11/full/ajg2007493a.html
http://www.ncbi.nlm.nih.gov/pubmed/10705071
http://www.ncbi.nlm.nih.gov/pubmed/10705071
http://www.ncbi.nlm.nih.gov/pubmed/10705071
http://www.ncbi.nlm.nih.gov/pubmed/9989699
http://www.ncbi.nlm.nih.gov/pubmed/9989699
http://www.ncbi.nlm.nih.gov/pubmed/9989699
http://www.ncbi.nlm.nih.gov/pubmed/3356883
http://www.ncbi.nlm.nih.gov/pubmed/3356883
http://www.ncbi.nlm.nih.gov/pubmed/3356883
http://www.slideshare.net/edisonaucay/manual-de-nutricion-y-metabolismo
http://www.slideshare.net/edisonaucay/manual-de-nutricion-y-metabolismo
http://www.slideshare.net/edisonaucay/manual-de-nutricion-y-metabolismo
http://www.ncbi.nlm.nih.gov/pubmed/24286618
http://www.ncbi.nlm.nih.gov/pubmed/24286618
http://www.tandfonline.com/doi/abs/10.3109/00365527809181777
http://www.tandfonline.com/doi/abs/10.3109/00365527809181777


44. Massironi S, Rossi RE, Cavalcoli FA, Valle SD (2013) “Nutritional
deficiencies in inflammatory bowel disease: therapeutic approaches,”
Clinical Nutrition 32: 904-910.

45. Wako-Czopnik D, Paradowski L (2012) The influence of deficiencies of
essential trace elements and vitamins on the course of Crohn's disease.
Adv Clin Exp Med 21: 5-11.

46. Wu T, Song HY, Ji G (2012) Abnormal bone metabolism in Crohn's
disease. Front Biosci (Landmark Ed) 17: 2675-2683.

47. Ioannidis O, Varnalidis I, Paraskevas G, Botsios D (2011) Nutritional
modulation of the inflammatory bowel response. Digestion 84: 89-101.

48. Teahon K, Smethurst P, Pearson M, Levi AJ, Bjarnason I (1991) The effect
of elemental diet on intestinal permeability and inflammation in Crohn's
disease. Gastroenterology 101: 84-89.

49. Triantafillidis JK, Douvi G, Agrogiannis G, Patsouris E, Gikas A, et al.
(2014) “Effect of mesalamine and prednisolone on TNBS experimental
colitis, following various doses of orally administered iron,” BioMed
Research International.

50. Lashner BA, Heidenreich PA, Su GL, Kane SV, Hanauer SB (1989) Effect
of folate supplementation on the incidence of dysplasia and cancer in
chronic ulcerative colitis. A case-control study. Gastroenterology 97:
255-259.

51. Lashner BA, Provencher KS, Seidner DL, Knesebeck A, Brzezinski A
(1997) The effect of folic acid supplementation on the risk for cancer or
dysplasia in ulcerative colitis. Gastroenterology 112: 29-32.

52. Talbot RW, Heppell J, Dozois RR, Beart RW Jr (1986) Vascular
complications of inflammatory bowel disease. Mayo Clin Proc 61:
140-145.

53. McClain C, Soutor C, Zieve L (1980) Zinc deficiency: a complication of
Crohn's disease. Gastroenterology 78: 272-279.

54. Kruis W, Rindfleisch GE, Weinzierl M (1985) Zinc deficiency as a
problem in patients with Crohn's disease and fistula formation.
Hepatogastroenterology 32: 133-134.

55. Reimund JM, Arondel Y, Escalin G, Finck G, Baumann R, et al. (2005)
Immune activation and nutritional status in adult Crohn's disease
patients. Dig Liver Dis 37: 424-431.

56. Reimund JM, Hirth C, Koehl C, Baumann R, Duclos B (2000)
Antioxidant and immune status in active Crohn's disease. A possible
relationship. Clin Nutr 19: 43-48.

57. Menchén L, Ripoll C, Bretón I, Moreno C, de la Cuerda C, et al. (2005)
[Osteoporosis and inflammatory bowel disease]. Nutr Hosp 20: 26-37.

58. Silk DB (1999) Formulation of enteral diets. Nutrition 15: 626-632.
59. Whitten KE, Rogers P, Ooi CY, Day AS (2012) International survey of

enteral nutrition protocols used in children with Crohn's disease. J Dig
Dis 13: 107-112.

60. Zoli G, Carè M, Parazza M, Spanò C, Biagi PL, et al. (1997) A randomized
controlled study comparing elemental diet and steroid treatment in
Crohn's disease. Aliment Pharmacol Ther 11: 735-740.

61. Lindor KD, Fleming CR, Burnes JU, Nelson JK, Ilstrup DM (1992) A
randomized prospective trial comparing a defined formula diet,
corticosteroids, and a defined formula diet plus corticosteroids in active
Crohn's disease. Mayo Clin Proc 67: 328-333.

62. Okada M, Yao T, Yamamoto T, Takenaka K, Imamura K, et al. (1990)
Controlled trial comparing an elemental diet with prednisolone in the
treatment of active Crohn's disease. Hepatogastroenterology 37: 72-80.

63. Gassull MA, Fernández BF, Cabré E, Papo M, Giaffer MH, et al. (2002)
Fat composition may be a clue to explain the primary therapeutic effect of
enteral nutrition in Crohn’s disease: results of a double blind randomized
multicentre European trial. Gut 51: 164-168.

64. Lochs H, Steinhardt HJ, Klaus-Wentz B, Zeitz M, Vogelsang H, et al.
(1991) Comparison of enteral nutrition and drug treatment in active
Crohn's disease. Results of the European Cooperative Crohn's Disease
Study. IV. Gastroenterology 101: 881-888.

65. Malchow H, Steinhardt HJ, Lorenz-Meyer H, Strohm WD, Rasmussen S,
et al. (1990) Feasibility and effectiveness of a defined-formula diet

regimen in treating active Crohn’s disease. European Cooperative Crohn’s
Disease Study III. Scand J Gastroenterol 25: 235-244.

66. Leiper K, Woolner J, Mullan MM, Parker T, van der Vliet M, et al. (2001)
A randomised controlled trial of high versus low long chain triglyceride
whole protein feed in active Crohn's disease. Gut 49: 790-794.

67. Gorard DA, Hunt JB, Payne-James JJ, Palmer KR, Rees RG, et al. (1993)
Initial response and subsequent course of Crohn's disease treated with
elemental diet or prednisolone. Gut 34: 1198-1202.

68. González-Huix F, de León R, Fernández-Bañares F, Esteve M, Cabré E, et
al. (1993) Polymeric enteral diets as primary treatment of active Crohn’s
disease: a prospective steroid controlled trial. Gut 34: 778-782.

69. Fernández-Banares F, Cabré E, Esteve-Comas M, Gassull MA (1995) How
effective is enteral nutrition in inducing clinical remission in active
Crohn's disease? A meta-analysis of the randomized clinical trials. JPEN J
Parenter Enteral Nutr 19: 356-364.

70. Wilschanski M, Sherman P, Pencharz P, Davis L, Corey M, et al. (1996)
Supplementary enteral nutrition maintains remission in paediatric
Crohn's disease. Gut 38: 543-548.

71. Hiwatashi N (1997) Enteral nutrition for Crohn's disease in Japan. Dis
Colon Rectum 40: S48-53.

72. Akobeng AK, Thomas AG (2007) Enteral nutrition for maintenance of
remission in Crohn's disease. Cochrane Database Syst Rev : CD005984.

73. Ikeuchi H, Yamamura T, Nakano H, Kosaka T, Shimoyama T, et al. (2004)
Efficacy of nutritional therapy for perforating and non-perforating
Crohn's disease. Hepatogastroenterology 51: 1050-1052.

74. Borrelli O, Cordischi L, Cirulli M, Paganelli M, Labalestra V, et al. (2006)
Polymeric diet alone versus corticosteroids in the treatment of active
pediatric Crohn’s disease: a randomized controlled open-label trial. Clin
Gastroenterol Hepatol 4: 744-753.

75. Andoh A, Tsujikawa T, Sasaki M, Mitsuyama K, Suzuki Y, et al. (2209)
Faecal microbiota profile of Crohn’s disease determined by terminal
restriction fragment length polymorphism analysis. Aliment Pharmacol
Ther 29: 75-82.

76. Day AS, Whitten KE, Lemberg DA, Clarkson C, Vitug-Sales M, et al.
(2006) Exclusive enteral feeding as primary therapy for Crohn’s disease in
Australian children and adolescents: a feasible and effective approach. J
Gastroenterol Hepatol 21: 1609-1614.

77. Levin AD, Wadhera V, Leach ST, Woodhead HJ, Lemberg DA, et al.
(2011) Vitamin D deficiency in children with inflammatory bowel
disease. Dig Dis Sci 56: 830-836.

78. Whitten KE, Leach ST, Bohane TD, Woodhead HJ, Day AS (2010) Effect
of exclusive enteral nutrition on bone turnover in children with Crohn's
disease. J Gastroenterol 45: 399-405.

79. Beattie RM, Schiffrin EJ, Donnet-Hughes A, Huggett AC, Domizio P, et
al. (1994) Polymeric nutrition as the primary therapy in children with
small bowel Crohn's disease. Aliment Pharmacol Ther 8: 609-615.

80. Afzal NA, Van Der Zaag-Loonen HJ, Arnaud-Battandier F, Davies S,
Murch S, et al. (2004) Improvement in quality of life of children with
acute Crohn's disease does not parallel mucosal healing after treatment
with exclusive enteral nutrition. Aliment Pharmacol Ther 20: 167-172.

81. Dignass A, Van Assche G (2010) The second European evidence-based
Consensus on the diagnosis and management of Crohn’s disease: Current
management. J Crohns Colitis 4: 28-62.

82. Lichtenstein GR, Hanauer SB, Sandborn WJ; Practice Parameters
Committee of American College of Gastroenterology (2009)
Management of Crohn's disease in adults. Am J Gastroenterol 104:
465-483.

83. Wall CL, Day AS, Gearry RB (2013) Use of exclusive enteral nutrition in
adults with Crohn's disease: a review. World J Gastroenterol 19:
7652-7660.

84. Gonzalez-Huix F, Fernandez-Banares F, Esteve-Comas M (1993) “Enteral
versus parenteral nutrition as adjunct therapy in acute ulcerative colitis,”
AJG 88: 227-232.

Citation: Dworzanski T, Celinski K, Dworzanska E, Lach T (2016) Advances in Nutrition of Patients with Inflammatory Bowel Diseases. J Nutr
Food Sci 6: 451. doi:10.4172/2155-9600.1000451

Page 7 of 8

J Nutr Food Sci
ISSN:2155-9600 JNFS, an open access journal

Volume 6 • Issue 1 • 1000451

http://www.ncbi.nlm.nih.gov/pubmed/23602613
http://www.ncbi.nlm.nih.gov/pubmed/23602613
http://www.ncbi.nlm.nih.gov/pubmed/23602613
http://www.ncbi.nlm.nih.gov/pubmed/23214293
http://www.ncbi.nlm.nih.gov/pubmed/23214293
http://www.ncbi.nlm.nih.gov/pubmed/23214293
http://www.ncbi.nlm.nih.gov/pubmed/22652805
http://www.ncbi.nlm.nih.gov/pubmed/22652805
http://www.ncbi.nlm.nih.gov/pubmed/21494040
http://www.ncbi.nlm.nih.gov/pubmed/21494040
http://www.ncbi.nlm.nih.gov/pubmed/1904381
http://www.ncbi.nlm.nih.gov/pubmed/1904381
http://www.ncbi.nlm.nih.gov/pubmed/1904381
http://www.hindawi.com/journals/bmri/2014/648535/
http://www.hindawi.com/journals/bmri/2014/648535/
http://www.hindawi.com/journals/bmri/2014/648535/
http://www.hindawi.com/journals/bmri/2014/648535/
http://www.ncbi.nlm.nih.gov/pubmed/2568304
http://www.ncbi.nlm.nih.gov/pubmed/2568304
http://www.ncbi.nlm.nih.gov/pubmed/2568304
http://www.ncbi.nlm.nih.gov/pubmed/2568304
http://www.ncbi.nlm.nih.gov/pubmed/8978339
http://www.ncbi.nlm.nih.gov/pubmed/8978339
http://www.ncbi.nlm.nih.gov/pubmed/8978339
http://www.ncbi.nlm.nih.gov/pubmed/3080643
http://www.ncbi.nlm.nih.gov/pubmed/3080643
http://www.ncbi.nlm.nih.gov/pubmed/3080643
http://www.ncbi.nlm.nih.gov/pubmed/7350050
http://www.ncbi.nlm.nih.gov/pubmed/7350050
http://www.ncbi.nlm.nih.gov/pubmed/4018707
http://www.ncbi.nlm.nih.gov/pubmed/4018707
http://www.ncbi.nlm.nih.gov/pubmed/4018707
http://www.ncbi.nlm.nih.gov/pubmed/15893281
http://www.ncbi.nlm.nih.gov/pubmed/15893281
http://www.ncbi.nlm.nih.gov/pubmed/15893281
http://www.ncbi.nlm.nih.gov/pubmed/10700533
http://www.ncbi.nlm.nih.gov/pubmed/10700533
http://www.ncbi.nlm.nih.gov/pubmed/10700533
http://www.ncbi.nlm.nih.gov/pubmed/15762417
http://www.ncbi.nlm.nih.gov/pubmed/15762417
http://www.ncbi.nlm.nih.gov/pubmed/10422100
http://www.ncbi.nlm.nih.gov/pubmed/22257479
http://www.ncbi.nlm.nih.gov/pubmed/22257479
http://www.ncbi.nlm.nih.gov/pubmed/22257479
http://www.ncbi.nlm.nih.gov/pubmed/9305483
http://www.ncbi.nlm.nih.gov/pubmed/9305483
http://www.ncbi.nlm.nih.gov/pubmed/9305483
http://www.ncbi.nlm.nih.gov/pubmed/1548947
http://www.ncbi.nlm.nih.gov/pubmed/1548947
http://www.ncbi.nlm.nih.gov/pubmed/1548947
http://www.ncbi.nlm.nih.gov/pubmed/1548947
http://www.ncbi.nlm.nih.gov/pubmed/2179093
http://www.ncbi.nlm.nih.gov/pubmed/2179093
http://www.ncbi.nlm.nih.gov/pubmed/2179093
http://www.ncbi.nlm.nih.gov/pubmed/12117873
http://www.ncbi.nlm.nih.gov/pubmed/12117873
http://www.ncbi.nlm.nih.gov/pubmed/12117873
http://www.ncbi.nlm.nih.gov/pubmed/12117873
http://www.ncbi.nlm.nih.gov/pubmed/1679736
http://www.ncbi.nlm.nih.gov/pubmed/1679736
http://www.ncbi.nlm.nih.gov/pubmed/1679736
http://www.ncbi.nlm.nih.gov/pubmed/1679736
http://www.ncbi.nlm.nih.gov/pubmed/1969678
http://www.ncbi.nlm.nih.gov/pubmed/1969678
http://www.ncbi.nlm.nih.gov/pubmed/1969678
http://www.ncbi.nlm.nih.gov/pubmed/1969678
http://www.ncbi.nlm.nih.gov/pubmed/11709513
http://www.ncbi.nlm.nih.gov/pubmed/11709513
http://www.ncbi.nlm.nih.gov/pubmed/11709513
http://www.ncbi.nlm.nih.gov/pubmed/8406153
http://www.ncbi.nlm.nih.gov/pubmed/8406153
http://www.ncbi.nlm.nih.gov/pubmed/8406153
http://www.ncbi.nlm.nih.gov/pubmed/8314510
http://www.ncbi.nlm.nih.gov/pubmed/8314510
http://www.ncbi.nlm.nih.gov/pubmed/8314510
http://www.ncbi.nlm.nih.gov/pubmed/8577011
http://www.ncbi.nlm.nih.gov/pubmed/8577011
http://www.ncbi.nlm.nih.gov/pubmed/8577011
http://www.ncbi.nlm.nih.gov/pubmed/8577011
http://www.ncbi.nlm.nih.gov/pubmed/8707085
http://www.ncbi.nlm.nih.gov/pubmed/8707085
http://www.ncbi.nlm.nih.gov/pubmed/8707085
http://www.ncbi.nlm.nih.gov/pubmed/9378012
http://www.ncbi.nlm.nih.gov/pubmed/9378012
http://www.ncbi.nlm.nih.gov/pubmed/17636816
http://www.ncbi.nlm.nih.gov/pubmed/17636816
http://www.ncbi.nlm.nih.gov/pubmed/15239244
http://www.ncbi.nlm.nih.gov/pubmed/15239244
http://www.ncbi.nlm.nih.gov/pubmed/15239244
http://www.ncbi.nlm.nih.gov/pubmed/16682258
http://www.ncbi.nlm.nih.gov/pubmed/16682258
http://www.ncbi.nlm.nih.gov/pubmed/16682258
http://www.ncbi.nlm.nih.gov/pubmed/16682258
http://www.ncbi.nlm.nih.gov/pubmed/18945264
http://www.ncbi.nlm.nih.gov/pubmed/18945264
http://www.ncbi.nlm.nih.gov/pubmed/18945264
http://www.ncbi.nlm.nih.gov/pubmed/18945264
http://www.ncbi.nlm.nih.gov/pubmed/16928225
http://www.ncbi.nlm.nih.gov/pubmed/16928225
http://www.ncbi.nlm.nih.gov/pubmed/16928225
http://www.ncbi.nlm.nih.gov/pubmed/16928225
http://www.ncbi.nlm.nih.gov/pubmed/21222159
http://www.ncbi.nlm.nih.gov/pubmed/21222159
http://www.ncbi.nlm.nih.gov/pubmed/21222159
http://www.ncbi.nlm.nih.gov/pubmed/19957194
http://www.ncbi.nlm.nih.gov/pubmed/19957194
http://www.ncbi.nlm.nih.gov/pubmed/19957194
http://www.ncbi.nlm.nih.gov/pubmed/7696450
http://www.ncbi.nlm.nih.gov/pubmed/7696450
http://www.ncbi.nlm.nih.gov/pubmed/7696450
http://www.ncbi.nlm.nih.gov/pubmed/15233696
http://www.ncbi.nlm.nih.gov/pubmed/15233696
http://www.ncbi.nlm.nih.gov/pubmed/15233696
http://www.ncbi.nlm.nih.gov/pubmed/15233696
http://www.ncbi.nlm.nih.gov/pubmed/21122489
http://www.ncbi.nlm.nih.gov/pubmed/21122489
http://www.ncbi.nlm.nih.gov/pubmed/21122489
http://www.ncbi.nlm.nih.gov/pubmed/19174807
http://www.ncbi.nlm.nih.gov/pubmed/19174807
http://www.ncbi.nlm.nih.gov/pubmed/19174807
http://www.ncbi.nlm.nih.gov/pubmed/19174807
http://www.ncbi.nlm.nih.gov/pubmed/24282355
http://www.ncbi.nlm.nih.gov/pubmed/24282355
http://www.ncbi.nlm.nih.gov/pubmed/24282355
https://www.researchgate.net/publication/14775736_Enteral_versus_parenteral_nutrition_as_adjunct_therapy_in_acute_ulcerative_colitis
https://www.researchgate.net/publication/14775736_Enteral_versus_parenteral_nutrition_as_adjunct_therapy_in_acute_ulcerative_colitis
https://www.researchgate.net/publication/14775736_Enteral_versus_parenteral_nutrition_as_adjunct_therapy_in_acute_ulcerative_colitis


85. Gupta P, Andrew H, Kirschner BS, Guandalini S (2000) Is lactobacillus
GG helpful in children with Crohn's disease? Results of a preliminary,
open-label study. J Pediatr Gastroenterol Nutr 31: 453-457.

86. Gionchetti P, Lammers KM, Rizzello F, Campieri M (2005) Probiotics and
barrier function in colitis. Gut 54: 898-900.

87. Akobeng AK, Thomas AG (2007) Enteral nutrition for maintenance of
remission in Crohn's disease. Cochrane Database Syst Rev : CD005984.

88. Bibiloni R, Fedorak RN, Tannock GW, Madsen KL, Gionchetti P, et al.
(2005) VSL#3 probiotic-mixture induces remission in patients with active
ulcerative colitis. Am J Gastroenterol 100: 1539-1546.

89. Steinhart AH, Hiruki T, Brzezinski A, Baker JP (1996) Treatment of left-
sided ulcerative colitis with butyrate enemas: a controlled trial. Aliment
Pharmacol Ther 10: 729-736.

90. Assumpção IR, Rodrigues M, Barbieri D (1999) [Treatment of unspecific
ulcerative rectocolitis in a child with enemas containing butyrate. Case
report]. Arq Gastroenterol 36: 238-243.

91. Belluzzi A, Brignola C, Campieri M, Pera A, Boschi S, et al. (1996) Effect
of an enteric-coated fish-oil preparation on relapses in Crohn's disease. N
Engl J Med 334: 1557-1560.

92. Turner D, Zlotkin SH, Shah PS, Griffiths AM (2007) Omega 3 fatty acids
(fish oil) for maintenance of remission in Crohn's disease. Cochrane
Database Syst Rev: CD006320.

93. Turner D, Steinhart AH, Griffiths AM (2007) Omega 3 fatty acids (fish
oil) for maintenance of remission in ulcerative colitis. Cochrane Database
Syst Rev CD006443.

94. Yamamoto T, Nakahigashi M, Umegae S, Matsumoto K (2010)
“Prospective clinical trial: enteral nutrition during maintenance
infliximab in Crohn’s disease,” J Gastroenterol 45: 24-29.

95. Sazuka S, Katsuno T, Nakagawa T (2012) “Concomitant use of enteral
nutrition therapy is associated with sustained response to infliximab in
patients with Crohns disease,” EJCN 66: 1219-1223.

96. Hirai F, Ishihara H, Yada S, Esaki M, Ohwan T, et al. (2013) Effectiveness
of concomitant enteral nutrition therapy and infliximab for maintenance
treatment of Crohn's disease in adults. Dig Dis Sci 58: 1329-1334.

97. Greenberg GR, Fleming CR, Jeejeebhoy KN, Rosenberg IH, Sales D, et al.
(1988) Controlled trial of bowel rest and nutritional support in the
management of Crohn's disease. Gut 29: 1309-1315.

98. Lochs H, Meryn S, Marosi L, Ferenci P, Hörtnagl H (1983) Has total
bowel rest a beneficial effect in the treatment of Crohn's disease? Clin
Nutr 2: 61-64.

99. Duerksen DR, Nehra V, Bistrian BR, Blackburn GL (1998) Appropriate
nutritional support in acute and complicated Crohn's disease. Nutrition
14: 462-465.

100. Khanna MP, Gordon PH (2000) Gastrocolic fistulization in Crohn's
disease: a case report and a review of the literature. Can J Surg 43: 53-56.

101. Lucendo AJ, De Rezende LC (2009) “Importance of nutrition in
inflammatory bowel disease,” WJG 15: 2081-2088.

102. Rajendran N, Kumar D (2010) Role of diet in the management of
inflammatory bowel disease. World J Gastroenterol 16: 1442-1448.

103. Triantafillidis JK, Vagianos C, Papalois AE (2015) The role of enteral
nutrition in patients with inflammatory bowel disease: current aspects.
Biomed Res Int 2015: 197167.

 

Citation: Dworzanski T, Celinski K, Dworzanska E, Lach T (2016) Advances in Nutrition of Patients with Inflammatory Bowel Diseases. J Nutr
Food Sci 6: 451. doi:10.4172/2155-9600.1000451

Page 8 of 8

J Nutr Food Sci
ISSN:2155-9600 JNFS, an open access journal

Volume 6 • Issue 1 • 1000451

http://www.ncbi.nlm.nih.gov/pubmed/11045848
http://www.ncbi.nlm.nih.gov/pubmed/11045848
http://www.ncbi.nlm.nih.gov/pubmed/11045848
http://www.ncbi.nlm.nih.gov/pubmed/15951530
http://www.ncbi.nlm.nih.gov/pubmed/15951530
http://www.ncbi.nlm.nih.gov/pubmed/17636816
http://www.ncbi.nlm.nih.gov/pubmed/17636816
http://www.ncbi.nlm.nih.gov/pubmed/15984978
http://www.ncbi.nlm.nih.gov/pubmed/15984978
http://www.ncbi.nlm.nih.gov/pubmed/15984978
http://www.ncbi.nlm.nih.gov/pubmed/8899080
http://www.ncbi.nlm.nih.gov/pubmed/8899080
http://www.ncbi.nlm.nih.gov/pubmed/8899080
http://www.ncbi.nlm.nih.gov/pubmed/10883317
http://www.ncbi.nlm.nih.gov/pubmed/10883317
http://www.ncbi.nlm.nih.gov/pubmed/10883317
http://www.ncbi.nlm.nih.gov/pubmed/8628335
http://www.ncbi.nlm.nih.gov/pubmed/8628335
http://www.ncbi.nlm.nih.gov/pubmed/8628335
http://www.ncbi.nlm.nih.gov/pubmed/17443620
http://www.ncbi.nlm.nih.gov/pubmed/17443620
http://www.ncbi.nlm.nih.gov/pubmed/17443620
http://www.ncbi.nlm.nih.gov/pubmed/17636844
http://www.ncbi.nlm.nih.gov/pubmed/17636844
http://www.ncbi.nlm.nih.gov/pubmed/17636844
http://www.ncbi.nlm.nih.gov/pubmed/19798465
http://www.ncbi.nlm.nih.gov/pubmed/19798465
http://www.ncbi.nlm.nih.gov/pubmed/19798465
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4352452/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4352452/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4352452/
http://www.ncbi.nlm.nih.gov/pubmed/22926500
http://www.ncbi.nlm.nih.gov/pubmed/22926500
http://www.ncbi.nlm.nih.gov/pubmed/22926500
http://www.ncbi.nlm.nih.gov/pubmed/3143625
http://www.ncbi.nlm.nih.gov/pubmed/3143625
http://www.ncbi.nlm.nih.gov/pubmed/3143625
http://www.ncbi.nlm.nih.gov/pubmed/16829411
http://www.ncbi.nlm.nih.gov/pubmed/16829411
http://www.ncbi.nlm.nih.gov/pubmed/16829411
http://www.ncbi.nlm.nih.gov/pubmed/9614313
http://www.ncbi.nlm.nih.gov/pubmed/9614313
http://www.ncbi.nlm.nih.gov/pubmed/9614313
http://www.ncbi.nlm.nih.gov/pubmed/10714259
http://www.ncbi.nlm.nih.gov/pubmed/10714259
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2678578/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2678578/
http://www.ncbi.nlm.nih.gov/pubmed/20333783
http://www.ncbi.nlm.nih.gov/pubmed/20333783
http://www.ncbi.nlm.nih.gov/pubmed/25793189
http://www.ncbi.nlm.nih.gov/pubmed/25793189
http://www.ncbi.nlm.nih.gov/pubmed/25793189

	Contents
	Advances in Nutrition of Patients with Inflammatory Bowel Diseases
	Abstract
	Keywords:
	Introduction
	Effects of diet on the IBD incidence and course
	Nutritional deficiencies in IBDs
	Nutrition as therapeutic management in IBD
	Enteral feeding mechanism of action
	Dietary guidelines in patients with IBD

	Conclusions
	Conflict of Interest
	References


