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Editorial

Are Nutrition Interventions to Augment Treatment 
Plans the Most Personalized Approach to 
Inflammatory Bowel Disease Therapy?

Edward L. Barnes, MD, MPH*,†,‡

Given that diet represents one of the more readily modifi-
able environmental factors, it is reasonable for patients 

to expect that dietary manipulation might result in significant 
changes to inflammatory bowel disease (IBD)-related symp-
toms, risk of flares, or ultimately a change in the disease course. 
Furthermore, many patients may initially view dietary changes 
as a safer approach to disease management when compared 
to standard medical therapy in terms of adverse effects such 
as infectious risks or malignancy. Multiple recent studies have 
highlighted the complex interplay between the microbiome and 
dietary intake,1, 2 supporting the role that each of these factors 
may play in the course of Crohn’s disease (CD) and ulcerative 
colitis (UC). Epidemiologic studies have also identified several 
critical patterns that may influence the risk of development of 
IBD, including a lower risk of IBD among individuals who 
consume more fruits and vegetables and increased risk among 
people who consume more animal fats and sugar.3–6 Whether 
dietary interventions can be used to effectively treat patients 
with IBD, or even to prevent disease among an identified high-
risk population, remains an area of active research.

In this issue of Crohn’s Colitis 360, Collins and Roche7 
review the potential role for personalized nutrition within a 
larger treatment paradigm for patients with CD and UC. In ad-
dition to reviewing the current state of the literature, including 

successful interventions in the treatment of patients with IBD, 
the authors provide an excellent perspective on future areas 
of research including the potential for nutrition to augment 
existing IBD-related therapy. As highlighted by the authors, 
a combination strategy focused on not only modulating intes-
tinal inflammation but also potentiating IBD-specific therapy 
through dietary intervention may allow for substantial im-
provements in our approach to the treatment of patients with 
CD and UC. Traditionally, much of our understanding re-
garding the relationship between dietary factors and the devel-
opment of IBD or disease outcomes among patients with CD 
or UC has been studied through large epidemiologic studies.3–6 
Although these studies have informed much of our knowledge 
and our practice to a large degree, designing studies around 
patterns identified in population-based evaluations has been 
more difficult.

As noted by the authors, this is a particularly exciting 
time to consider the clinical implications of diet in the disease 
course of patients in IBD and how diet may be utilized as an 
intervention. The concept of diet as it relates to IBD can be 
represented in multiple ways, including as micro- and macro-
nutrients, food additives, individual foods, or food groups rep-
resenting dietary patterns.8 Despite these complexities, recent 
studies have demonstrated that dietary intervention in patients 
with CD such as the Crohn’s disease exclusion diet (CDED) 
with partial enteral nutrition can lead to both sustained remis-
sion and changes in the fecal microbiome that are associated 
with remission.9 Several other studies focusing on treating IBD 
via dietary manipulation have also recently been published 
including the Food and Crohn’s disease Exacerbation Study 
(FACES),10 the Crohn’s disease treatment with eating diet 
(CD-TREAT),11 the Specific Carbohydrate Diet (SCD),12 and 
the low-fermentable oligosaccharides, disaccharides, mono-
saccharides, and polyols (low FODMAP) diet.13 Additionally, 
the results of several ongoing trials are highly anticipated 
including those of a Trial of Specific Carbohydrate and 
Mediterranean Diets to Induce Remission of Crohn’s Disease 
[DINE-CD, comparing the SCD diet with the Mediterranean 
diet (NCT03058679)], the Personalized Research on Diet in 
Ulcerative Colitis and Crohn’s Disease (PRODUCE) trial 
[a series of N-of-1 trials where patients alternate between 
the SCD and modified SCD regimens (NCT03301311)], and 
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the Diet for Induction and Maintenance of Remission and 
Re-biosis in Crohn’s Disease (DIETOMICS-CD) trial [com-
paring the CDED with partial enteral nutrition and exclusive 
enteral nutrition (NCT02843100)].

Precision medicine remains a critical goal within IBD,14 and 
thus, extending these precision health concepts to personalized as-
sessments of nutrition is a logical goal. As the ability to perform 
multi-omic evaluations has expanded in recent years, significant 
focus has been placed not only on the underlying differences in 
the gut microbiota (and other -omic profiles) among patients with 
IBD but also how therapeutic agents that alter the intestinal mi-
crobiota might be used to treat CD and UC.15 As noted by Collins 
and Roche, incorporating dietary assessments into expanded fu-
ture investigations of the role of the microbiome in IBD may be 
an important piece of developing personalized nutrition strategies. 
Nutrigenomics, a field of examining the relationship between bi-
oactive compounds within a particular diet and the expression of 
genes,16, 17 may provide critical information to improve our under-
standing of the pathways underlying response (or risk) associated 
with specific dietary interventions.18 Combining these novel assess-
ments with existing clinical data and disease activity assessments 
may ultimately yield the necessary data to make precision nutri-
tion a reality.

As models of precision nutrition within IBD are devel-
oped, we must not view dietary decisions within the concept 
of “IBD” as a whole but must adopt a rigorous approach to 
defining the population where a particular intervention may 
be most effective. The role that differences in phenotype, dis-
ease location, and disease severity play in a patient’s prognosis 
and ultimate response to therapy have been emphasized in re-
cent years.19, 20 These differences in prognosis by disease loca-
tion may exist even among subtypes of IBD, as patients with 
CD may demonstrate markedly different responses to therapy 
based on disease location.21 Defining the correct population for 
each dietary intervention study will be critical in both guiding 
approaches to precision nutrition and ultimately assessing the 
effectiveness of individual strategies, either as an initial sol-
itary intervention or in conjunction with other IBD-specific 
treatments.

In addition to studying the role of  diet in well-defined 
populations, we must also continue to utilize structured study 
designs. Although challenges specific to dietary studies such 
as dietary quality control and the selection of  appropriate 
comparator groups for each dietary intervention being tested 
may require significant planning and creativity,8, 18 critical 
components of  any study design will apply. These include the 
need for strict assessment of  adherence to a particular dietary 
intervention and objective outcome assessments to determine 
the relative efficacy and effectiveness of  dietary interven-
tions. Additionally, the potential to combine dietary assess-
ments within the infrastructure of  larger pharmacologic trials 
may exist. In the DREAM study, where we investigated the 
relationship between dietary risk factors and disease relapse 

among patients with UC,22 a significant number of  the in-
cluded population were originally recruited for a study of 
mesalamine efficacy in UC.23

In the future, if  significant gains are made in the area of 
personalized nutrition and the inclusion of nutrition in preci-
sion health assessments in IBD, there is a hope that these strat-
egies might also improve the durability and longevity of dietary 
interventions. Even if  short-term benefits are demonstrated by 
exclusion diets or even prospective interventions in the context 
of a clinical trial, understanding how to tailor individual diets 
to the right patient profile within IBD may ultimately lead to 
long-term benefits in the management of IBD and improved 
dietary compliance. Personalized medicine is often described as 
finding the right treatments for the right patient at the right 
time. Inserting personalized nutrition into a larger model of 
precision health-based treatment decisions may ultimately yield 
important advances in our attempts to optimize our thera-
peutic approaches.

REFERENCES
1.	 Wu GD, Chen J, Hoffmann C, et al. Linking long-term dietary patterns with gut 

microbial enterotypes. Science 2011;334:105–108.
2.	 David LA, Maurice CF, Carmody RN, et al. Diet rapidly and reproducibly alters 

the human gut microbiome. Nature 2014;505:559–563.
3.	 Tjonneland A, Overvad K, Bergmann MM, et al. Linoleic acid, a dietary n-6 poly-

unsaturated fatty acid, and the aetiology of ulcerative colitis: a nested case-control 
study within a European prospective cohort study. Gut 2009;58:1606–1611.

4.	 Ananthakrishnan AN, Khalili H, Konijeti GG, et al. A prospective study of long-
term intake of dietary fiber and risk of Crohn’s disease and ulcerative colitis. 
Gastroenterology 2013;145:970–977.

5.	 Ananthakrishnan AN, Khalili H, Konijeti GG, et al. Long-term intake of dietary 
fat and risk of ulcerative colitis and Crohn’s disease. Gut 2014;63:776–784.

6.	 Racine A, Carbonnel F, Chan SS, et al. Dietary patterns and risk of inflamma-
tory bowel disease in Europe: results from the EPIC Study. Inflamm Bowel Dis. 
2016;22:345–354.

7.	 Collins  CB, Roche  HM. Personalised nutrition perspectives for inflammatory 
bowel disease. Crohn’s & Colitis 360 2020.

8.	 Lewis  JD, Albenberg  L, Lee  D, et  al. The importance and challenges of die-
tary intervention trials for inflammatory bowel disease. Inflamm Bowel Dis. 
2017;23:181–191.

9.	 Levine A, Wine E, Assa A, et al. Crohn’s disease exclusion diet plus partial en-
teral nutrition induces sustained remission in a randomized controlled trial. 
Gastroenterology 2019;157:440–450.e8.

10.	 Albenberg L, Brensinger CM, Wu Q, et al. A diet low in red and processed meat 
does not reduce rate of Crohn’s disease flares. Gastroenterology 2019;157:128–
136.e5.

11.	 Svolos  V, Hansen  R, Nichols  B, et  al. Treatment of active Crohn’s disease 
with an ordinary food-based diet that replicates exclusive enteral nutrition. 
Gastroenterology 2019;156:1354–1367.e6.

12.	 Cohen SA, Gold BD, Oliva S, et al. Clinical and mucosal improvement with spe-
cific carbohydrate diet in pediatric Crohn’s disease. J Pediatr Gastroenterol Nutr. 
2014;59:516–521.

13.	 Prince  AC, Myers  CE, Joyce  T, et  al. Fermentable carbohydrate restriction 
(low FODMAP diet) in clinical practice improves functional gastrointestinal 
symptoms in patients with inflammatory bowel disease. Inflamm Bowel Dis. 
2016;22:1129–1136.

14.	 Denson LA, Curran M, McGovern DPB, et al. Challenges in IBD research: pre-
cision medicine. Inflamm Bowel Dis. 2019;25:S31–S39.

15.	 Sartor RB, Wu GD. Roles for intestinal bacteria, viruses, and fungi in pathogen-
esis of inflammatory bowel diseases and therapeutic approaches. Gastroenterology 
2017;152:327–339.e4.

16.	 Ferguson  LR. Nutrigenetics, nutrigenomics and inflammatory bowel diseases. 
Expert Rev Clin Immunol. 2013;9:717–726.

17.	 Sales NM, Pelegrini PB, Goersch MC. Nutrigenomics: definitions and advances 
of this new science. J Nutr Metab. 2014;2014:202759.

18.	 Sasson AN, Ananthakrishnan AN, Raman M. (December 5, 2019) Diet in treat-
ment of inflammatory bowel diseases. Clin Gastroenterol Hepatol.  doi: 10.1016/j.
cgh.2019.11.054.



3

Crohn’s & Colitis 360 • Volume 2, Number 3, July 2020� Nutrition Interventions

19.	 Rubin DT, Ananthakrishnan AN, Siegel CA, et al. ACG clinical guideline: ulcer-
ative colitis in adults. Am J Gastroenterol. 2019;114:384–413.

20.	 Lichtenstein GR, Loftus EV, Isaacs KL, et al. ACG clinical guideline: manage-
ment of Crohn’s disease in adults. Am J Gastroenterol. 2018;113:481–517.

21.	 Dulai  PS, Singh  S, Vande  Casteele  N, et  al. Should we divide Crohn’s disease 
into ileum-dominant and isolated colonic diseases? Clin Gastroenterol Hepatol. 
2019;17:2634–2643.

22.	 Barnes EL, Nestor M, Onyewadume L, et al. High dietary intake of specific fatty 
acids increases risk of flares in patients with ulcerative colitis in remission during 
treatment with aminosalicylates. Clin Gastroenterol Hepatol. 2017;15:1390–1396.
e1.

23.	 Sandborn  WJ. Once-daily dosing of delayed-release oral mesalamine (400-mg 
tablet) is as effective as twice-daily dosing for maintenance of remission of ulcer-
ative colitis. Gastroenterology 2010;138:1286–1296.e3.


