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Immune dysregulation contributes to the pathophysiology

of inflammatory bowel disease (IBD), which can occur in

genetically susceptible individuals, likely triggered by

environmental exposures, including components of the

diet, which in turn has profound effects on the composition

of the gut microbiome and on the gastrointestinal epithe-

lium and immune system [1, 2]. Further, dietary exposures

correlate with the incidence of IBD and dietary therapies

can effectively induce remission of active inflammation

[3]. The primary benefit of dietary therapies in IBD, as

either primary or adjunctive therapy, has been the potential

to decrease the exposure to immunosuppressive medica-

tions and their associated adverse effects.

Although genetic changes do not occur rapidly enough

to explain the rising incidence of IBD, changing environ-

mental and dietary exposures are likely contributory. Epi-

demiologic studies have reported the association between

an increased risk of IBD and greater intake of ‘‘western’’

dietary exposures such as total fats, polyunsaturated fatty

acids, X-6 fatty acids, and meat [4]. Exclusive enteral

nutrition (EEN), or a defined-formula diet with exclusion

of other foods, effectively induces remission of active

Crohn’s disease in *85 % of children [3]. The efficacy of

food-based exclusion diets in treating IBD is supported by

studies evaluating the specific carbohydrate diet (SCD) and

the Crohn’s disease exclusion diet (CDED) [5–7] which

involve broad dietary exclusions across all study partici-

pants without guided individualization.

The potential mechanisms of action by which the diet

impacts IBD may involve the mechanical properties of

foods, the delivery of essential nutrients, the composition

and function of gut microbiota, alterations in bile acid

homeostasis, or reduced exposures to deleterious com-

pounds [8]. Data from a recent study evaluating EEN

versus partial enteral nutritional therapy suggest that the

efficacy of nutritional therapy is associated with the

exclusion of specific dietary components, as opposed to the

therapeutic delivery of beneficial nutrients [9]. Although

EEN is not effective in adult studies, this may result from

poor compliance combined with greater prior exposure to

immunosuppressive therapies [8]. Whereas dietary therapy

with EEN involves strict food elimination, exclusion diets

are more complex to implement and more difficult to

monitor for compliance. The restrictive nature of EEN is

difficult to maintain while targeted food elimination may

be more sustainable. That genetic polymorphisms in the

NOD2 gene are associated with differential outcomes in

children with Crohn’s disease treated with EEN supports

the concept that individualization of dietary therapeutic

approaches can improve outcomes [10].

In this month’s issue of Digestive Disease Sciences,

Gunasekera et al. [11] present data from a randomized

controlled trial examining the efficacy of what they term an

‘‘IgG4-guided elimination diet’’ in patients with Crohn’s

disease, in which 16 common foods were evaluated for

their effect on IgG4 titers. Individualized food exclusions

were divided into two groups: the intervention group with

exclusion of four food groups associated with the highest

IgG4 titers and the comparison group in which the four

food groups associated with the lowest IgG4 titers were

excluded. Subjects were followed over 4 weeks; the pri-

mary aim was to measure the effect of the dietary inter-

vention on the quality of life (QOL) as measured by the
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Short Inflammatory Bowel Disease Quality of Life Ques-

tionnaire (SIBDQ). Secondary aims included evaluation of

the change in the clinical disease activity indices as mea-

sured by the Crohn’s Disease Activity Index (CDAI) and

the Harvey–Bradshaw Index (HBI), and evaluation of

change in inflammatory biomarkers such as the C-reactive

protein (CRP) and fecal calprotectin (FCP). The authors

reported that the intervention group had significantly

greater declines in SIBDQ, CDAI, and HBI, suggesting

that IgG4-guided dietary exclusions have the ability to

positively impact QOL and clinical disease activity. In the

per-protocol analysis, CRP and FCP, respectively, were

statistically similar between the intervention and control

groups, agreeing with previous reports that documented a

lack of correlation between inflammatory biomarkers,

clinical disease activity indices, and QOL measures [12,

13], although the analysis may not have been powered

sufficiently to detect a difference among these outcomes.

There are several important considerations when inter-

preting these study results. Though discrepancies exist

between markers of inflammation, clinical disease activity,

and QOL, each is an important measure of disease-asso-

ciated well-being and impact, capturing a distinct facet of

the disease. Whereas endoscopic evidence of mucosal

healing and steroid-free remission are often thought of as

the most meaningful endpoints, QOL and other subjective

measures of well-being may capture important attributes of

an individual’s functioning in the setting of Crohn’s dis-

ease. Although the results of the study by Gunasekera et al.

do not demonstrate a reduction in inflammation, they do

support the concept that guided food exclusion may be

useful for symptom management. As with other ‘‘recom-

mendation-based’’ dietary trials, the ability to measure

dietary adherence is a limitation that has the potential to

bias study results, a shortcoming the authors acknowledge.

Another limitation is the duration of the elimination diet,

since improvement in inflammatory markers may require

an intervention lasting more than 4 weeks; EEN studies

have commonly evaluated inflammatory parameters at

8–10 weeks. Finally, though IgG4-based guided dietary

exclusion may inform guided dietary therapy for IBD,

further elucidation of the underlying mechanism by which

food exposures are involved in IBD pathogenesis may be

required to formulate effective dietary interventions.

Since the study by Gunasekera et al. demonstrates the

potential for individualized dietary therapy in IBD, it may

inform the methodology for other studies. While existing

therapeutic dietary options such as EEN, the SCD, or the

CDED can help define individuals as ‘‘food responders’’ or

not, Gunasekera’s study emphasizes the importance of

individualizing dietary therapies. In the future, as the con-

nection among dietary exposures, intestinal inflammation,

and the gut microbiome is better understood, dietary therapy

is more likely to be individualized. Though certain dietary

exposures may have a well-defined, generalized deleterious

effect, the effects of some dietary exposures may differ for

individuals based upon their genetics, the composition of

their gut microbiome, and on underlying immune dysregu-

lation. While EEN involves broad dietary exclusion, some

targeted exclusion diets may provide insight into the dele-

terious effects of specific foods. Although the SCD and

CDED have many differences, both share the elimination of

foods high in food additives such as emulsifiers, preserva-

tives, and processedmeats. This is juxtaposed to EEN,which

excludes foods, but includes formulas containing many food

additives and other ‘‘processed’’ components. Further epi-

demiological data may guide more refined hypotheses

regarding deleterious food components, and thereafter,

clinical trialsmay be able to demonstrate causal associations.

At present, there is much to learn about how diet affects

IBD pathogenesis and therapy. The challenge is formidable

but the potential benefit is great. New technology,

methodology, and collaborations will be key to forward

progress in understanding the link between diet and dis-

ease. The interest in using diet as therapy is growing;

additional thoughtful studies will likely provide data that

will improve outcomes in the treatment of IBD.
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