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Inflammatory bowel disease (IBD) is a chronic disease mediated by the immune system and is characterized by

inflammation of the gastrointestinal tract. One of the possible treatments for this pathology is a change in the type of diet,

of which enteral nutrition (EN) is one.
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1. Introduction

Inflammatory bowel disease (IBD) is a chronic disease mediated by the immune system and characterized by the

inflammation of the gastrointestinal tract. IBD includes Crohn’s disease (CD) as well as ulcerative colitis (UC) . UC

affects the large intestine and is generally observed as a superficial ulcer due to an inflammatory reaction localized to the

mucosa and the submucosa. However, CD occurs all along the intestinal tract (from mouth to anus) and involves the

entire intestinal layer .

The prevalence and incidence of IBD has increased worldwide and is increasingly diagnosed in young individuals . As it

is a chronic, incurable, and low-mortality disease, it is expected that the decrease of the global burden of the disease in

the next decade will require a two-pronged solution that implies research on prevention interventions as well as

innovations in the care of these patients .

The etiology of IBD is still greatly unknown, and recent evidence indicates that the genetic susceptibility of the individual,

the environment, the intestinal microbial flora, and the immune responses are all factors that are involved and functionally

integrated in the pathogenesis of IBD . IBD can provoke various symptoms that include abdominal pain, low fever,

fatigue, weight loss, diarrhea, bloody feces, etc. .

Within the identification of the environmental risk factors, diet is one of the most important as it regulates intestinal

inflammation by modifying the intestinal microbiota, which has an effect on the gastrointestinal permeability .

Therefore, it can induce the expression of disease genes and determine the cell’s phenotype and function in IBD .

One of the possible treatments for this pathology is a change in the type of diet .

One of the potential changes in diet is the use of enteral nutrition (EN), which is based on the administration of enteral

foods/formulas through different means. These foods are nutritionally-complete liquid mixtures of pre-digested foods that

have carbohydrates such as simple sugars, fats such as different types of oils, and nitrogen as protein, along with

vitamins and minerals . Within the elemental formulas, different classes can be distinguished as a function of the

nitrogen source: elemental formulas are based on amino acids, semi-elemental formulas are based on oligo-peptides, and

polymeric formulas are based on whole proteins .

Diverse authors have highlighted that EN, especially in the form of exclusive enteral nutrition (EEN), is a type of therapy

established to induce the remission of CD in the infant population, although its role as a first line therapy for CD in adults

has not been defined yet and its mechanism of action for palliating the symptoms of IBD is not completely understood 

. Authors such as Guagnozzi et al. suggest that the interaction between the composition of specific dietary formulas or

nutrients and IBD should be investigated to add new knowledge to the etiopathogenesis of the disease in nutritional

intervention .

2. Current Insights on Enteral Nutrition in IBD Patients

Our results included 30 studies (1070 participants). All trials included had a broad scope and had a very varied

methodological and clinical heterogeneity. The variables collected were very diverse, with CDAI, CRP, and ESR being the
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most common. The sample sizes of the studies included were generally small (n < 30), thus, a meta-analysis was needed

in order to arrive at better conclusions.

A cure for IBD is not known, however, there is evidence of remission and improvement of the symptoms with EEN, which

implies the exclusive consumption of an elemental or polymeric substance for many weeks , as shown by many of our

results. Despite the lack of correlation between IBDQ and the CDAI, correlations were observed between both indexes

starting at week 4 of the treatment. A study that focused on the gall bladder was even found, which showed its

improvement after day 36 of treatment administration; therefore, aside from reducing the activity or inducing the remission

of the disease, this diet could have beneficial effects on organs related with the digestive system .

The EN formulas tended to contain macronutrients such as amino acids or simple carbohydrates, along with

micronutrients such as vitamins. The proteins, carbohydrates, and fats do not reach the ilium or the colon as they are

absorbed in the duodenum and jejunum. As for the amino acids they contain, they were named as elemental formulas if

they contained free amino acids, semi-elemental if they contained peptides, and polymeric if they contained whole

proteins . Different formulations exist, but the ones that do seem to have a positive effect on the maintenance and

remission of the disease are elemental and polymeric diets . The efficacy of an EN diet does not depend much on it

being elemental or polymeric, as shown by some of our results , since, a priori, both have the same potential for

inducing a remission . However, the meta-regression conducted indicated that a polymeric diet could decrease

the CRP better than an elemental one. Additionally, a distinction could be made between them when looking at the

economic burden entailed by the use of one or the other and the acceptability by the patients, meaning that, in the

adherence to the dietary treatment, the polymeric ones tend to be more accepted by the patients, as they are better

tasting . The elemental foods are less tolerated with mouth feeding, and generally require a nasogastric tube, which

entails complications and patient discomfort. In contrast, the polymeric EN is more tolerable through the mouth by

patients, making it the first option for the ill .

As for the formulation of the EN, studies have also been conducted on the benefits or not of an EN diet rich in fats as

opposed to an elemental EN. Just as in other studies, the results of the clinical trials are controversial. Some studies have

demonstrated the beneficial effect of the enteral formula rich in fats , while others did not show any effect  or less

beneficial effects . Despite what has been said, some studies have suggested that an EN high in fats could improve

gastrointestinal motility and improve the ilium after an operation , reducing damage to the intestinal mucosa barrier and

the underlying mechanism that could be associated with its antioxidant action after surgical intervention .

EEN, combined with some types of medication such as antibiotics , seem to improve the disease’s symptoms. Just as

shown by our results, EN combined with other types of pharmaceuticals such as prednisone, corticosteroids, and

sulfasalazines show a significantly continuous high rate of remission . On the other hand, the combination of EN with

steroids does not seem to have significant differences in the probability of a relapse , perhaps because the steroids do

not address the damage produced in the intestinal mucosa, which is the greatest predictor of complications over time 

.

Although the mechanism that nurtures the healing of the mucosa by the EN has not been completely determined as of

yet, it has been shown that a polymeric formula was as effective as the Infliximab inhibitor of tumor necrosis factor (TNF)-

α, and is higher than the hydrocortisone in the maintenance of the function of the intestinal barrier . This is perhaps the

reason why significant differences were not found in a study conducted by Gasull et al. in 2001 that utilized two polymeric

EN formulas, with the response being similar in both . Additionally, in another study conducted with two polymeric

formulas for five weeks, a significant relationship was not found between the treatment with different EN and the changes

produced at the level of the disease’s activity .

As for the use of elemental and semi-elemental EN, the results were very similar. For example, Mansuf et al. achieved the

clinical remission of 16 patients in four weeks with both formulas, and the reduction of the CRP was significant in both

groups . The mechanism of action of the semi-elemental diet could be multifunctional, just like as the elemental one,

decreasing the intestinal permeability and thus decreasing the loss of fluid. The semi-elemental diet could also reduce the

commensal intestinal bacteria that play a role in intestinal inflammation . Thus, the use of these types of diets is

advisable, either with the use of an elemental or semi-elemental formula for the management of different gastro-intestinal

disorders .

In 2013, Yun Feng et al.  found significant differences between groups subjected to EEN and EN plus an oral diet,

although it is interesting to note how the patients refer to a greater subjective well-being when they take EN together with

the oral diet when compared to those who are not treated with supplemented EN, despite the biochemical parameters
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being very similar . Some studies suggest that a partial enteral nutrition supplemented with different diets such as

elimination, anti-inflammatory, auto-immune diets, or diets low in FODMAP (Fermentable Oligo-, Di-, Mono-saccharides

and Polyols) could be beneficial for UC and CD , although larger controlled assays are needed to back their use .

Even patients who were subjected to EN before their operation experienced benefits, not only in their nutritional state, but

also with a reduction of inflammation in their disease , with patients also experiencing improvements after said

intervention .

Historically, EN was used and is used as a complementary nutritional treatment for patients with complicated IBD that

leads to worrying malnutrition, thus improving their nutritional state . However, the meta-regression from our study

showed an inverse relationship between the period of treatment with EN and the improvement shown through the CDAI,

that foreseeably, the patients who are subjected to prolonged EN could stop noticing its benefits.

The EN was utilized as an induction therapy for active IBD , but it is important to know which EN formulas can be used

to boost their anti-inflammatory effects, as there is evidence that supplementary EN is not sufficient for inducing remission,

so that it would have to be used exclusively to be able to obtain its anti-inflammatory effect . At present, it is well-

established that EEN has a strong anti-inflammatory effect with a reduction in the systemic and mucosa inflammatory

parameters in a few days, however, the EEN as a long-term therapy is still a challenge, given its lack of palatability and

the lack of data to analyze the efficiency of EEN as a maintenance diet .

Diverse studies have shown that clinical remission and healing of the mucosa is possible through different nutritional

regimes . As for the debate about which is healthier, EN or PN, our results showed that there are studies in which the

effectiveness of both seems to be significantly the same for the improvement of the CDAI . Bearing in mind that the

dietary antigens could be important stimulants for the immune system of the mucosa, intestinal rest with total parenteral

nutrition (TPN) is considered as the main option for achieving this rest and for correcting possible nutritional deficits ;

however when compared to the EN, it does not seem to provide greater benefits. In fact, in one of the studies included in

our review , EN was the one that seemed to provide the greatest benefits to the patients and to reduce the costs,

personal as well as economic, of the different dietary treatments .

According to European guidelines, the acceptability and the obligatory compliance of the EN are the greatest obstacles

found by different researchers when dealing with EN studies. There are clear differences between the studies shown in

terms of healing of the mucosa, and therefore the remission of the activity of the disease, which makes them difficult to

compare. What is known, however, is that the EEN is a real alternative to immunosuppressive therapy, which exerts its

main therapeutic effect on the microbiota, thus reducing intestinal permeability, enhancing barrier defense, and promoting

a reduction of pro-inflammatory cytokines .

This study is not exempt of limitations. With respect to the systematic review, seven articles were not recovered, so our

results could be altered. However, the small variability observed through the meta-analysis implies that these articles

could substantially vary the results obtained, and in fact, the sensitivity study that analyzed the publication bias showed

little alterations on the effect size as well as its confidence interval. Although the quality of these studies has not been

introduced in the meta-regression, all the articles that were utilized with this technique were considered to have sufficient

quality, so we do not believe that the quality could introduce bias in the findings.

3. Conclusions

EN has been shown to have efficacy for the treatment of CD and is compatible with other medicines. As for the CDAI or

the rates of remission, there were no differences between EN and PN. Polymeric formulas, when compared to elemental

ones, have shown better results with respect to the CRP. The long-term treatment could dilute the good CDAI results that

are obtained at the start of EN treatment.

References

1. Celiberto, L.S.; Graef, F.A.; Healey, G.R.; Bosman, E.S.; Jacobson, K.; Sly, L.M.; Vallance, B.A. Inflammatory bowel
disease and immunonutrition: Novel therapeutic approaches through modulation of diet and the gut microbiome.
Immunology 2018, 155, 36–52.

2. Cohen, L.J.; Cho, J.H.; Gevers, D.; Chu, H. Genetic Factors and the Intestinal Microbiome Guide Development of
Microbe-Based Therapies for Inflammatory Bowel Diseases. Gastroenterology 2019, 156, 2174–2189.

[47][48]

[16][21] [49]

[50]

[51]

[25]

[25]

[52][53]

[54]

[55]

[56][57]

[58]

[59]

[60]

[61][62]



3. Coward, S.; Clement, F.; Benchimol, E.I.; Bernstein, C.N.; Avina-Zubieta, J.A.; Bitton, A.; Carroll, M.W.; Hazlewood, G.;
Jacobson, K.; Jelinski, S.; et al. Past and Future Burden of Inflammatory Bowel Diseases Based on Modeling of
Population-Based Data. Gastroenterology 2019, 156, 1345–1353.

4. Ng, S.C.; Shi, H.Y.; Hamidi, N.; Underwood, F.E.; Tang, W.; Benchimol, E.I.; Panaccione, R.; Ghosh, S.; Wu, J.C.Y.;
Chan, F.K.L.; et al. Worldwide incidence and prevalence of inflammatory bowel disease in the 21st century: A
systematic review of population-based studies. Lancet 2017, 390, 2769–2778.

5. Reddavide, R.; Rotolo, O.; Caruso, M.G.; Stasi, E.; Notarnicola, M.; Miraglia, C.; Nouvenne, A.; Meschi, T.; De’ Angelis,
G.L.; Di Mario, F.; et al. The role of diet in the prevention and treatment of inflammatory bowel diseases. Acta Biomed.
2018, 89, 60–75.

6. Eom, T.; Kim, Y.S.; Choi, C.H.; Sadowsky, M.J.; Unno, T. Current understanding of microbiota- and dietary-therapies for
treating inflammatory bowel disease. J. Microbiol. 2018, 56, 189–198.

7. Abegunde, A.T.; Muhammad, B.H.; Bhatti, O.; Ali, T. Environmental risk factors for inflammatory bowel diseases:
Evidence based literature review. World J. Gastroenterol. 2016, 22, 6296–6317.

8. Aleksandrova, K.; Romero-Mosquera, B.; Hernandez, V. Diet, Gut Microbiome and Epigenetics: Emerging Links with
Inflammatory Bowel Diseases and Prospects for Management and Prevention. Nutrients 2017, 9, 962.

9. Ruemmele, F.M. Role of Diet in Inflammatory Bowel Disease. Ann. Nutr. Metab. 2016, 68, 33–41.

10. Walton, C.; Montoya, M.P.; Fowler, D.P.; Turner, C.; Jia, W.; Whitehead, R.N.; Griffiths, L.; Waring, R.H.; Ramsden,
D.B.; Cole, J.A.; et al. Enteral feeding reduces metabolic activity of the intestinal microbiome in Crohn’s disease: An
observational study. Eur. J. Clin. Nutr. 2016, 70, 1052–1056.

11. Kakodkar, S.; Mutlu, E.A. Diet as a Therapeutic Option for Adult Inflammatory Bowel Disease. Gastroenterol. Clin. N.
Am. 2017, 46, 745–767.

12. Hansen, T.; Duerksen, D.R. Enteral nutrition in the management of pediatric and adult crohn’s disease. Nutrients 2018,
10, 537.

13. Guagnozzi, D.; González-Castillo, S.; Olveira, A.; Lucendo, A.J. Nutritional treatment in inflammatory bowel disease. An
update. Rev. Esp. Enferm. Dig. 2012, 104, 479–488.

14. Cuív, P.Ó.; Begun, J.; Keely, S.; Lewindon, P.J.; Morrison, M. Towards an integrated understanding of the therapeutic
utility of exclusive enteral nutrition in the treatment of Crohn’s disease. Food Funct. 2016, 7, 1741–1751.

15. Guo, Z.; Wu, R.; Zhu, W.; Gong, J.; Zhang, W.; Li, Y.; Gu, L.; Li, N.; Li, J. Effect of exclusive enteral nutrition on health-
related quality of life for adults with active Crohn’s disease. Nutr. Clin. Pract. 2014, 28, 499–505.

16. Wiese, D.M.; Lashner, B.A.; Lerner, E.; Demichele, S.J.; Seidner, D.L. The effects of an oral supplement enriched with
fish oil, prebiotics, and antioxidants on nutrition status in Crohn’s disease patients. Nutr. Clin. Pract. 2011, 26, 463–473.

17. Dupont, B.; Dupont, C.; Justum, A.-M.; Piquet, M.-A.; Reimund, J.-M. Enteral nutrition in adult Crohn’s disease: Present
status and perspectives. Mol. Nutr. Food Res. 2008, 52, 875–884.

18. Hu, D.; Ren, J.; Wang, G.; Li, G.; Liu, S.; Yan, D.; Gu, G.; Zhou, B.; Wu, X.; Chen, J.; et al. Exclusive enteral nutritional
therapy can relieve inflammatory bowel stricture in Crohn’s disease. J. Clin. Gastroenterol. 2014, 48, 790–795.

19. Rigaud, D.; Cosnes, J.; Le Quintrec, Y.; René, E.; Gendre, J.P.; Mignon, M. Controlled trial comparing two types of
enteral nutrition in treatment of active Crohn’s disease: Elemental versus polymeric diet. Gut 1991, 32, 1492–1497.

20. Raouf, A.H.; Hildrey, V.; Daniel, J.; Walker, R.J.; Krasner, N.; Elias, E.; Rhodes, J.M. Enteral feeding as sole treatment
for Crohn’s disease: Controlled trial of whole protein v amino acid based feed and a case study of dietary challenge.
Gut 1991, 32, 702–707.

21. Verma, S.; Kirkwood, B.; Brown, S.; Giaffer, M.H. Oral nutritional supplementation is effective in the maintenance of
remission in Crohn’s disease. Dig. Liver Dis. 2000, 32, 769–774.

22. Royall, D.; Jeejeebhoy, K.N.; Baker, J.P.; Allard, J.P.; Habal, F.M.; Cunnane, S.C.; Greenberg, G.R. Comparison of
amino acid v peptide based enteral diets in active Crohn’s disease: Clinical and nutritional outcome. Gut 1994, 35,
783–787.

23. Giaffer, M.H.; North, G.; Holdsworth, C.D. Controlled trial of polymeric versus elemental diet in treatment of active
Crohn’s disease. Lancet 1990, 335, 816–819.

24. Halmos, E.P.; Gibson, P.R. Dietary management of IBD—insights and advice. Nat. Rev. Gastroenterol. Hepatol. 2015,
12, 133–146.

25. Ruemmele, F.M.; Pigneur, B.; Garnier-Lengliné, H. Enteral Nutrition as Treatment Option for Crohn’s Disease: In Kids
Only? Nestle Nutr. Inst. Workshop Ser. 2014, 79, 115–123.



26. Verma, S.; Brown, S.; Kirkwood, B.; Giaffer, M.H.H. Polymeric versus elemental diet as primary treatment in active
Crohn’s disease: A randomized, double-blind trial. Am. J. Gastroenterol. 2000, 95, 735–739.

27. Rubio, A.; Pigneur, B.; Garnier-Lengliné, H.; Talbotec, C.; Schmitz, J.; Canioni, D.; Goulet, O.; Ruemmele, F.M. The
efficacy of exclusive nutritional therapy in paediatric Crohn’s disease, comparing fractionated oral vs. continuous
enteral feeding. Aliment. Pharmacol. Ther. 2011, 33, 1332–1339.

28. Mohri, T.; Matsuda, H.; Kubo, N.; Inadome, N.; Nakamori, Y.; Fujimi, S.; Yoshioka, T. The effect on glycemic control of a
low-carbohydrate, high-fat enteral formula in critically ill patients admitted to a trauma and critical care center. Nihon
Kyukyu Igakukai Zasshi 2011, 22, 871–877.

29. Wewalka, M.; Drolz, A.; Zauner, C. Influence of fat-based versus glucose-based enteral nutrition formulas on glucose
homeostasis. Crit. Care 2013, 17, P250.

30. Bamba, T.; Shimoyama, T.; Sasaki, M.; Tsujikawa, T.; Fukuda, Y.; Koganei, K.; Hibi, T.; Iwao, Y.; Munakata, A.; Fukuda,
S.; et al. Dietary fat attenuates the benefits of an elemental diet in active Crohn’s disease: A randomized, controlled
trial. Eur. J. Gastroenterol. Hepatol. 2003, 15, 151–157.

31. Lubbers, T.; Luyer, M.D.P.; de Haan, J.-J.; Hadfoune, M.; Buurman, W.A.; Greve, J.W.M. Lipid-Rich Enteral Nutrition
Reduces Postoperative Ileus in Rats via Activation of Cholecystokinin-Receptors. Ann. Surg. 2009, 249, 481–487.

32. Tan, S.-J.; Yu, C.; Yu, Z.; Lin, Z.-L.; Wu, G.-H.; Yu, W.-K.; Li, J.-S.; Li, N. High-fat enteral nutrition reduces intestinal
mucosal barrier damage after peritoneal air exposure. J. Surg. Res. 2016, 202, 77–86.

33. Xie, C.; Lin, J.; Su, J.; Ren, J. Synergistic effect of enteral nutrition on remission induction in a patient with penetrating
Crohn disease. Medicine 2019, 98, e16750.

34. Hirakawa, H.; Fukuda, Y.; Tanida, N.; Hosomi, M.; Shimoyama, T. Home elemental enteral hyperalimentation (HEEH)
for the maintenance of remission in patients with Crohn’s disease. Gastroenterol. JPN 1993, 28, 379–384.

35. Lochs, H.; Steinhardt, H.J.; Klaus-Wentz, B.; Zeitz, M.; Vogelsang, H.; Sommer, H.; Fleig, W.E.; Bauer, P.;
Schirrmeister, J.; Malchow, H. Comparison of enteral nutrition and drug treatment in active Crohn’s disease. Results of
the European Cooperative Crohn’s Disease Study. IV. Gastroenterology 1991, 101, 881–888.

36. Gonzalez-Huix, F.; de Leon, R.; Fernandez-Banares, F.; Esteve, M.; Cabre, E.; Acero, D.; Abad-Lacruz, A.; Figa, M.;
Guilera, M.; Planas, R.; et al. Polymeric enteral diets as primary treatment of active Crohn’s disease: A prospective
steroid controlled trial. Gut 1993, 34, 778–782.

37. Papi, C.; Fascì-Spurio, F.; Rogai, F.; Settesoldi, A.; Margagnoni, G.; Annese, V. Mucosal healing in inflammatory bowel
disease: Treatment efficacy and predictive factors. Dig. Liver Dis. 2013, 45, 978–985.

38. Armuzzi, A.; Van Assche, G.; Reinisch, W.; de Chambrun, G.P.; Griffiths, A.; Sladek, M.; Preiss, J.C.; Lukas, M.;
D’Haens, G. Results of the 2nd scientific workshop of the ECCO (IV): Therapeutic strategies to enhance intestinal
healing in inflammatory bowel disease. J. Crohn’s Colitis 2012, 6, 492–502.

39. Nahidi, L.; Day, A.S.; Lemberg, D.A.; Leach, S.T. Differential effects of nutritional and non-nutritional therapies on
intestinal barrier function in an in vitro model. J. Gastroenterol. 2012, 47, 107–117.

40. Gassull, M.A.; Fernández-Bañares, F.; Cabré, E.; Papo, M.; Giaffer, M.H.; Sánchez-Lombraña, J.L.; Richart, C.;
Malchow, H.; González-Huix, F.; Esteve, M. Fat composition may be a clue to explain the primary therapeutic effect of
enteral nutrition in Crohn’s disease: Results of a double blind randomised multicentre European trial. Gut 2002, 51,
164–168.

41. Teahon, K.; Pearson, M.; Smith, T.; Bjarnason, I. Alterations in nutritional status and disease activity during treatment of
crohn’s disease with elemental diet. Scand. J. Gastroenterol. 1995, 30, 54–60.

42. Mansfield, J.C.; Giaffer, M.H.; Holdsworth, C.D. Controlled trial of oligopeptide versus amino acid diet in treatment of
active Crohn’s disease. Gut 1995, 36, 60–66.

43. Teahon, K.; Smethurst, P.; Pearson, M.; Levi, A.J.; Bjarnason, I. The effect of elemental diet on intestinal permeability
and inflammation in Crohn’s disease. Gastroenterology 1991, 101, 84–89.

44. Ahmad, S.J.; Khan, A.; Madhotra, R.; Exadaktylos, A.K.; Milioto, M.E.; Macfaul, G.; Rostami, K. Semi-elemental diet is
effective in managing high output ileostomy; a case report. Gastroenterol. Hepatol. Bed Bench 2019, 12, 169–173.

45. Rostami, K.; Al Dulaimi, D. Elemental diets role in treatment of high ileostomy output and other gastrointestinal
disorders. Gastroenterol. Hepatol. Bed Bench 2015, 8, 71–76.

46. Feng, Y.; Li, Y.; Mei, S.; Zhang, L.; Gong, J.; Gu, L.; Zhang, W.; Zhu, W.; Li, N.; Li, J. Exclusive enteral nutrition
ameliorates mesenteric adipose tissue alterations in patients with active Crohn’ s disease. Clin. Nutr. 2013, 33, 850–
858.



47. Sokulmez, P.; Demirbag, A.E.; Arslan, P.; Disibeyaz, S. Effects of enteral nutritional support on malnourished patients
with inflammatory bowel disease by subjective global assessment. Turk. J. Gastroenterol. 2014, 25, 493–507.

48. Harries, A.D.; Jones, L.A.; Danis, V.; Fifield, R.; Heatley, R.V.; Newcombe, R.G.; Rhodes, J. Controlled trial of
supplemented oral nutrition in Crohn’s disease. Lancet 1983, 1, 887–890.

49. Damas, O.M.; Garces, L.; Abreu, M.T. Diet as Adjunctive Treatment for Inflammatory Bowel Disease: Review and
Update of the Latest Literature. Curr. Treat. Options Gastroenterol. 2019, 17, 313–325.

50. Voitk, A.J.; Echave, V.; Feller, J.H.; Brown, R.A.; Gurd, F.N. Experience with elemental diet in the treatment of
inflammatory bowel disease. Is this primary therapy? Arch. Surg. 1973, 107, 329.

51. Yamamoto, T.; Nakahigashi, M.; Umegae, S.; Kitagawa, T.; Matsumoto, K. Impact of long-term enteral nutrition on
clinical and endoscopic recurrence after resection for Crohn’s disease: A prospective, non-randomized, parallel,
controlled study. Aliment. Pharmacol. Ther. 2007, 25, 67–72.

52. Ruemmele, F.M.; Roy, C.C.; Levy, E.; Seidman, E.G. Nutrition as primary therapy in pediatric Crohn’s disease: Fact or
fantasy? J. Pediatr. 2000, 136, 285–291.

53. Johnson, T.; Macdonald, S.; Hill, S.M.; Thomas, A.; Murphy, M.S. Treatment of active Crohn’s disease in children using
partial enteral nutrition with liquid formula: A randomised controlled trial. Gut 2006, 55, 356–361.

54. Fell, J.M.; Paintin, M.; Arnaud-Battandier, F.; Beattie, R.M.; Hollis, A.; Kitching, P.; Donnet-Hughes, A.; MacDonald, T.T.;
Walker-Smith, J.A. Mucosal healing and a fall in mucosal pro-inflammatory cytokine mRNA induced by a specific oral
polymeric diet in paediatric Crohn’s disease. Aliment. Pharmacol. Ther. 2000, 14, 281–289.

55. Wedlake, L.; Slack, N.; Andreyev, H.J.N.; Whelan, K. Fiber in the treatment and maintenance of inflammatory bowel
disease: A systematic review of randomized controlled trials. Inflamm. Bowel Dis. 2014, 20, 576–586.

56. Wright, R.A.; Adler, E.C. Peripheral parenteral nutrition is no better than enteral nutrition in acute exacerbation of
Crohn’s disease: A prospective trial. J. Clin. Gastroenterol. 1990, 12, 396–399.

57. Greenberg, G.R.; Fleming, C.R.; Jeejeebhoy, K.N.; Rosenberg, I.H.; Sales, D.; Tremaine, W.J. Controlled trial of bowel
rest and nutritional support in the management of Crohn’s disease. Gut 1988, 29, 1309–1315.

58. Scolapio, J.S. The Role of Total Parenteral Nutrition in the Management of Patients with Acute Attacks of Inflammatory
Bowel Disease. J. Clin. Gastroenterol. 1999, 29, 223–224.

59. Abad-Lacruz, A.; González-Huix, F.; Esteve, M.; Fernández-Bañares, F.; Cabré, E.; Boix, J.; Acero, D.; Humbert, P.;
Gassull, M.A. Liver function tests abnormalities in patients with inflammatory bowel disease receiving artificial nutrition:
A prospective randomized study of total enteral nutrition vs total parenteral nutrition. JPEN J. Parenter. Enteral Nutr.
1990, 14, 618–621.

60. Storck, L.J.; Imoberdorf, R.; Ballmer, P.E. Nutrition in Gastrointestinal Disease: Liver, Pancreatic, and Inflammatory
Bowel Disease. J. Clin. Med. 2019, 8, 1098.

61. Griffiths, A.M. Enteral Nutrition in the Management of Crohn’s Disease. J. Parenter. Enter. Nutr. 2005, 29, S108–S117.

62. Forbes, A.; Escher, J.; Hébuterne, X.; Kłęk, S.; Krznaric, Z.; Schneider, S.; Shamir, R.; Stardelova, K.; Wierdsma, N.;
Wiskin, A.E.; et al. ESPEN guideline: Clinical nutrition in inflammatory bowel disease. Clin. Nutr. 2017, 36, 321–347.

Retrieved from https://encyclopedia.pub/entry/history/show/30959


