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Abstract
Introduction  Inflammatory bowel disease (IBD) is increasingly recognized as a condition in which diet is not only a trigger 
for symptoms but also a potential tool for disease modulation. Mounting evidence links dietary patterns and specific nutrients 
to intestinal inflammation, microbiome composition, and mucosal repair, opening new avenues for personalized therapy.
 Diet interventions  Exclusive and partial enteral nutrition remain among the most effective nonpharmacologic strategies 
in Crohn’s disease, while emerging data support the Mediterranean diet, specific carbohydrate diet, and low Fermentable 
Oligo-, Di-, Mono-saccharides And Polyols (FODMAP) approaches for symptom relief and quality-of-life improvement.
 Gaps and future directions  Nevertheless, evidence is often heterogeneous, with variability in dietary protocols, endpoints, 
and patient populations, making firm recommendations challenging. Adherence and long-term sustainability remain major 
barriers, underscoring the need for realistic, patient-centered approaches. By integrating current findings with clinical prac-
tice, diet can evolve from supportive care to a central component of multidisciplinary IBD management—if guided by robust 
evidence and tailored to individual needs. As research continues to refine the role of specific foods, nutrients, and patterns, 
dietary therapy holds promise not only to complement pharmacologic treatments but also to address the broader nutritional 
and metabolic needs of patients living with IBD.

Keywords  Ulcerative colitis · Crohn’s disease · Exclusion diet · Low-FODMAP diet · Gut microbiota

Abbreviations
AID	� Anti-inflammatory diet
MD	� Mediterranean diet
SCD	� Specific carbohydrate diet
EEN	� Exclusive enteral nutrition
CDED	� CD’s disease exclusion diet
SVD	� Semi-vegetarian diet

Introduction

Crohn’s disease (CD) and ulcerative colitis (UC) are chronic 
inflammatory bowel diseases characterized by relaps-
ing–remitting gastrointestinal inflammation [1–3]. The eti-
ology involves a complex interplay of genetic susceptibil-
ity, immune dysregulation, gut microbiome alterations, and 
environmental factors such as diet, smoking, and antibiotic 
use [4–6]. Notably, the global incidence of IBD has risen 
in regions adopting a Westernized diet high in fats, refined 
sugars, and processed foods and low in fiber [7, 8]. This 
epidemiological shift implicates diet as both a potential 
contributor to IBD pathogenesis and a promising modifi-
able factor in disease management [8]. Indeed, diet influ-
ences gut inflammation by altering the intestinal barrier, 
immune responses, and the composition and function of the 
gut microbiota, including in the post-surgical setting [9–11].

Despite advances in medical therapies, many patients 
fail to achieve sustained remission or experience drug 
side effects [12–14]. Dietary therapy offers an attractive, 
non-pharmacological approach to complement standard 
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treatments, particularly in the pediatric setting, where a 
major concern with immunosuppressants is long-term 
safety [15, 16]. Exclusive enteral nutrition (EEN) has 
become an established induction therapy for pediatric CD, 
highlighting that diet can have disease-modifying effects 
[15, 17]. However, in adult practice, the integration of 
diet into IBD management is still evolving, and dietary 
interventions are gaining popularity [15, 18]. Therefore, 

we systematically evaluate the role, efficacy, and patient 
acceptance of various diets in both CD and UC.

Given these considerations, this review analyzes the 
current literature on major dietary interventions in IBD, 
encompassing both adult and pediatric studies in CD and UC 
(Fig. 1). For each dietary strategy, we provided a summary 
of its clinical efficacy (in both induction and maintenance of 
remission), proposed mechanisms of action, tolerance and 

Fig. 1   Overview of different dietetic approaches in inflammation cascade, b Overview of different dietetic approaches in microbiome modulation
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adherence data, and its impact on the gut microbiome and 
inflammatory markers. By organizing diets by strength of 
evidence, we aim to clarify which nutritional approaches 
are most supported and how they can be implemented. Ulti-
mately, this review seeks to inform a more personalized, 
evidence-based use of diet as a cornerstone of holistic IBD 
care.

Methods

We conducted a narrative critical review of the literature, 
searching in databases (PubMed and Embase) for studies 
published up to 2025 examining dietary interventions in 
CD or UC. Search terms included combinations of IBD, 
CD, colitis with specific diets (e.g., enteral nutrition, exclu-
sion diet, specific carbohydrate diet, Mediterranean, low-
FODMAP, semi-vegetarian, IBD-AID) and related key-
words. We included randomized controlled trials (RCTs), 
cohort and case–control studies, systematic reviews/meta-
analyses, and significant case series that reported on clini-
cal outcomes (remission rates, symptom scores, biomarker 
changes), adherence, or microbiome/inflammatory impacts 
of diets in IBD. Both adult and pediatric populations were 
included. We excluded single-patient case reports and stud-
ies focusing only on dietary risk factors for IBD (rather than 
interventions).

Data were extracted on study design, sample size, IBD 
type, population (age), diet intervention details, compara-
tor (if any), outcomes (clinical remission, response, endo-
scopic healing, etc.), adherence measures, and key findings 
on microbiota or inflammatory markers. We synthesized 
results by diet type, and for each diet we summarized the 
level of evidence (e.g., established therapy, emerging evi-
dence, or limited data).

A summary table (Table 1) is provided to compare key 
outcomes and considerations across diets.

Diet Interventions

Multiple dietary strategies have been investigated in IBD, 
each with differing levels of evidence and unique practical 
considerations. Importantly, dietary approaches serve two 
distinct purposes: some are therapeutic and aim to modify 
intestinal inflammation and induce or maintain remission 
(e.g., exclusive enteral nutrition, Crohn disease exclusion 
diet, certain whole-food patterns), whereas others are pri-
marily symptom-directed and target irritable bowel syn-
drome (IBS)-type functional symptoms in patients who 
are already in inflammatory remission (most notably the 
low-FODMAP diet). Broadly, diets can be categorized as: 
[1] Formula-based therapies (liquid enteral nutrition), [2] 

Exclusion diets that eliminate specific food components, [3] 
Whole-food patterns emphasizing certain food groups, and 
[4] Symptom-directed diets. Table 1 provides a comparative 
summary of these diets, including their efficacy, adherence, 
limitations, and the populations in which they have been 
studied.

Exclusive Enteral Nutrition (EEN)

EEN entails using a nutritionally complete liquid formula 
as the sole source of nutrition for a defined period (typi-
cally 6–8 weeks) while excluding all normal foods [19–21]. 
Formulas may be elemental or polymeric. EEN is most com-
monly used in CD, where it induces remission particularly 
in children [19, 22].

Numerous studies and meta-analyses have shown that in 
children with active CD, EEN induces clinical remission 
in roughly 60–80% of cases, comparable to corticosteroid 
therapy [19, 23]. A meta-analysis of pediatric trials found 
no significant difference in remission rates between EEN 
and steroids, confirming that EEN is as efficacious as corti-
costeroids for induction of remission – but without steroid-
related side effects [23, 24]. Importantly, EEN may achieve 
deeper healing: one prospective trial in children reported 
significantly higher mucosal healing rates at 8 weeks with 
EEN (89%) versus steroids (17%) [19]. Consequently, EEN 
is recommended as first-line induction therapy in pediatric 
CD, as reaffirmed by the 2025 ECCO Dietary Management 
Consensus. [18, 25].

In adults with CD’s, EEN is less commonly used due to 
tolerance issues, but smaller studies suggest it can induce 
remission in roughly 15–50% of adults, often as an adjunct 
to medical therapy [26, 27]. EEN has not been established 
as a primary therapy for UC – clinical response in UC is 
modest at best, and EEN is not routinely utilized for patients 
with UC [28].

EEN is believed to exert its effects by promoting 'bowel 
rest' and reducing exposure to dietary antigens that may trig-
ger mucosal inflammation [29]. By providing an exclusively 
absorbable formula, EEN minimizes exposure to whole-food 
components such as certain proteins, fats, and additives 
that may exacerbate inflammation [30, 31]. EEN leads to a 
marked (if paradoxical) reduction in gut microbial diversity 
during treatment [32]. This may “starve out” pathogenic 
bacteria and alter the microbiome to a less pro-inflammatory 
composition once refeeding occurs [26, 32]. EEN has been 
shown to directly reduce mucosal pro-inflammatory cytokine 
levels (e.g., TNFα, IL-1β, IL-6) and to improve intestinal 
barrier function [33, 34]. Enhanced mucosal healing with 
EEN, compared to steroids, suggests that the diet not only 
reduces inflammation but also allows the gut lining to repair 
[19, 35]. Improved nutritional status and provision of key 
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nutrients (e.g., glutamine, arginine) may further support 
immunoregulation and barrier integrity [36, 37].

Tolerance and Adherence

Adherence to EEN can be challenging, particularly for ado-
lescents and adults, due to both practical and sensory bar-
riers. The regimen typically requires patients to consume 
only a liquid formula—either orally or via a nasogastric 
tube—with complete exclusion of normal food. This dietary 
restriction is often perceived as socially isolating and diffi-
cult to maintain in daily life, especially in adults who report 
issues such as poor palatability, monotony, and taste fatigue 
[38, 39]. The use of elemental formulas, which contain free 
amino acids and have a characteristically bitter taste and low 
fat content, has been frequently associated with poor adher-
ence, especially when administered orally [40, 41]. In con-
trast, polymeric formulas, which contain whole proteins and 
a higher fat content, are generally more palatable and better 
tolerated [42, 43]. In pediatric populations, EEN adherence 
is often moderate to good, particularly when supported by 
motivated families and experienced dietitians. For example, 
one center reported that up to 74% of children completed a 
full course of EEN induction therapy [44]. Pediatric stud-
ies using polymeric formulas like Modulen IBD® have 
shown high adherence rates when the formula is adminis-
tered orally, with nasogastric tube support used selectively 
to help meet nutritional targets [45, 46]. Interestingly, poor 
adherence in children is often more related to the required 
formula volume rather than taste, suggesting that concen-
trated formulas (e.g., 1.5 kcal/mL) could improve tolerabil-
ity in both pediatric and adult cohorts [45–47]. In adults, 
however, adherence remains significantly lower– monotony 
of formula and difficulty abstaining from solid food lead to 
high dropout rates [43]. Studies report higher dropout rates 
in adults using elemental or semi-elemental diets compared 
to those receiving polymeric formulas SPS:refid::bib39[39]. 
Side effects like taste fatigue, nausea, constipation or refeed-
ing syndrome can occur [48, 49]. Because long-term EEN 
is impractical, it is usually given for 6–8 weeks to induce 
remission, then patients transition to either a less restrictive 
diet or maintenance medications [50].

Most mechanistic and biomarker evidence derives from 
pediatric cohorts; adult data remain more limited.

Impact on Microbiota and Inflammation

EEN causes notable shifts in the gut microbiota. During 
EEN, overall bacterial load and diversity decrease sig-
nificantly [34]. Some beneficial fiber-fermenting species 
decline due to lack of fiber intake [51]. Interestingly, EEN-
induced remission is associated with an increase in certain 
bacterial groups upon reintroduction of foods – one study 

noted enrichment of Ruminococcaceae (SCFA-produc-
ing bacteria) in patients achieving mucosal healing with 
EEN [19, 52]. The reduction in microbial diversity dur-
ing EEN, while counterintuitive (since higher diversity 
is usually healthier), may help suppress pathogenic taxa 
and their fermentation products that drive inflammation 
[53]. In terms of inflammatory markers, EEN consistently 
reduces C-reactive protein (CRP) and fecal calprotectin in 
responding patients, often more effectively than steroids 
[19]. EEN’s exclusive nature also eliminates dietary emul-
sifiers, saturated fats, and other additives that have been 
shown to increase intestinal permeability and endotoxin 
release [54]. Overall, EEN’s profound impact on both 
inflammation and microbiota underpins its therapeutic 
benefit in CD.

Mechanistic Paradox: Processed Composition of EEN 
Formulas

Compositional analyses of effective EEN formulas reveal 
a profile that appears at odds with common mechanistic 
theories of dietary benefit in IBD. Most products are ani-
mal/dairy-protein based, rely heavily on maltodextrin, and 
contain multiple food additives and emulsifiers, including 
modified starches, carrageenan, carboxymethyl cellulose, 
and polysorbate-80 [55]. Despite this, remission rates are 
similar between formulas with and without these additives, 
even when restricting analyses to RCT-tested products. 
These findings challenge the assumption that therapeutic 
benefit necessarily derives from avoiding animal protein or 
ultra-processed components, and suggest that EEN’s effi-
cacy likely reflects broader shifts in nutrient delivery, anti-
gen exclusion, and microbial/metabolic recalibration, rather 
than elimination of specific “harmful” ingredients.

Partial Enteral Nutrition

Given the difficulty of strict EEN, partial enteral nutrition 
(PEN) has been explored [56]. PEN involves providing a 
substantial proportion of calories from formula while allow-
ing some limited food intake [56, 57]. By easing the psycho-
logical burden of zero food, PEN can improve adherence 
[57]. However, PEN alone is generally less effective for 
inducing remission than full EEN [56, 57]. Clinical inter-
est has shifted to combining PEN with specific elimination 
diets (notably the Crohn Disease Exclusion Diet) to balance 
efficacy and tolerability [58]. For example, providing 50% 
of calories from formula and the rest from a defined whole-
food diet has shown success in pediatric trials [59]. How-
ever, adult evidence is weaker.
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Crohn Disease Exclusion Diet (CDED)

The CDED is a whole-food diet specifically designed for 
CD, aimed at excluding food components thought to exac-
erbate gut inflammation and dysbiosis [60]. The CDED 
involves two phases with a defined list of allowed foods 
[60]. In general, CDED restricts dairy, gluten, animal fats, 
red and processed meats, and artificial additives/emulsi-
fiers, while emphasizing easily digestible foods, select car-
bohydrates, lean proteins, and fruits/vegetables that are 
lower in insoluble fiber [61, 62].

The CDED is an emerging dietary therapy with grow-
ing evidence, particularly in mild-to-moderate CD [63]. 
A landmark randomized controlled trial in children com-
pared 12 weeks of CDED + PEN vs. standard EEN [64]. 
At week 6, remission rates were similar, but by week 12 
the CDED + PEN arm had significantly more children in 
corticosteroid-free remission (75.6% vs 45.1% with EEN 
followed by reintroduction; P = 0.01) [64]. This demon-
strated that a partial diet can maintain remission beyond 
the initial induction period better than returning to an 
unrestricted diet after EEN.

In adults, a recent open-label trial (CDED-AD) evalu-
ated CDED with or without PEN in biologic-naïve adults 
with mild-to-moderate CD’s [58]. After 6 weeks, 62.5% 
achieved clinical remission; among these responders, 80% 
sustained remission through 24 weeks on diet therapy 
[58]. By week 24, 35% of the 40 patients had achieved 
endoscopic remission as well [58]. These results in adults, 
though from a pilot study, underscore the diet’s poten-
tial for both induction and maintenance of remission. In 
a recent open-label randomized controlled trial, CDED 
without PEN was superior to a Mediterranean diet in 
inducing and maintaining clinical remission at both 12 
and 24 weeks in adults with mild-to-moderate CD, with 
significant improvements in inflammatory markers and 
favorable changes in body composition, including reduc-
tions in fat mass and preservation of lean body mass [62]. 
Notably, CDED has not been formally studied in UC; it is 
tailored to CD’s mechanisms. An exclusion diet for UC, 
known as the Ulcerative Colitis Exclusion Diet (UCED), 
was evaluated in a RCT involving patients with active, 
medication-refractory UC, comparing UCED alone, fecal 
transplantation (FT), and FT combined with UCED; the 
diet alone achieved the highest rates of steroid-free clinical 
remission at 8 weeks (40%), endoscopic remission (27%), 
and was the only intervention to induce mucosal healing 
(20%), outperforming FT with or without dietary condi-
tioning, although most differences did not reach statistical 
significance [65].

The CDED was formulated based on the hypothesis 
that certain dietary components adversely affect the gut 

microbiome and intestinal barrier in CD’s [60, 66]. By 
excluding pro-inflammatory foods (such as ultra-processed 
items high in emulsifiers, maltodextrin, and sulfites, as 
well as gluten and high-lactose dairy) the diet aims to 
remove microbial and molecular triggers of inflammation 
[61, 66]. At the same time, the allowed foods provide key 
nutrients and prebiotics to support beneficial bacteria and 
mucosal healing [63, 67]. Mechanistically, CDED + PEN 
has been shown to increase microbial diversity after the 
initial phase and promote growth of bacteria associated 
with a healthy mucosa (like Firmicutes) while reduc-
ing Proteobacteria that often bloom in CD’s flares [58]. 
The inclusion of resistant starch and fibers from fruits, 
vegetables, and oats (in later phases) fosters short-chain 
fatty acid production (butyrate, propionate), which has 
anti-inflammatory effects on colonic cells [66, 68]. In 
essence, CDED modulates the microbiome by depriving 
pro-inflammatory bacteria of their fuel (e.g., certain fats, 
polysaccharides, additives) and encouraging a milieu that 
favors anti-inflammatory bacteria and metabolites [22]. 
The diet also tends to be low in red meat and high in spe-
cific fish or plant proteins, thus lowering sulfur-rich amino 
acids that can produce harmful luminal metabolites [66]. 
Together, these changes lead to reduced inflammatory 
activity; indeed, patients on CDED have shown significant 
decreases in fecal calprotectin and CRP during treatment 
in the trials [22, 62, 69].

Tolerance and Adherence

One of CDED’s strengths is improved tolerability relative 
to EEN [64]. Patients are allowed to eat a variety of normal-
texture foods (though limited in choice), which helps with 
satiety, taste satisfaction, and social acceptance. As noted, 
pediatric patients significantly preferred CDED over strict 
EEN in trials [64]. In practice, adherence to CDED still 
requires motivation and education, as the diet is restrictive 
and phased (certain foods are only reintroduced after the 
initial 6-week phase). Moreover, adherence was better in the 
CDED group – 97.5% of children managed to follow CDED 
for 12 weeks, versus 73.6% tolerating EEN for 6 weeks in 
that study [64]. Over the longer term (12–24 weeks), adher-
ence rates may decline due to dietary monotony and practi-
cal limitations related to dining outside the home. Frequently 
reported barriers include persistent cravings for excluded 
foods (e.g., sweets, bread), the necessity for detailed meal 
planning, and the financial or logistical burden associated 
with sourcing specialized dietary products. However, allow-
ing some regular food (versus none in EEN) greatly improves 
willingness to continue the therapy. Digestive tolerance of 
the diet is generally good; initial mild constipation can occur 
due to low fiber in the very early phase, but this improves 
as fruits/vegetables are increased later. Overall, CDED plus 
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partial formula has emerged as a feasible alternative to EEN, 
balancing efficacy with patient acceptance, according also 
to ECCO consensus [18, 62].

Impact on Microbiota and Inflammation

The CDED’s impact on the gut microbiome is a central 
aspect of its rationale. Studies have shown that patients on 
CDED experience an increase in beneficial microbial diver-
sity as inflammation diminishes [58]. In the adult CDED-AD 
trial, both CDED + PEN and CDED-alone groups showed 
changes in microbiota composition by week 24, including 
increased representation of Firmicutes and reductions in 
Proteobacteria, although differences between the groups 
were not statistically significant [58]. Certain SCFA-pro-
ducing taxa (like Roseburia and Faecalibacterium praus-
nitzii) tend to increase on CDED, which could contribute 
to mucosal healing [67, 68, 70]. From an inflammation 
standpoint, patients on CDED have demonstrated significant 
drops in fecal calprotectin levels (often into normal range 
when remission is achieved) and normalization of CRP in 
many cases [58, 62, 64]. The diet’s low content of emul-
sifiers and additives is believed to help restore gut barrier 
function, reducing endotoxin leakage that drives systemic 
inflammation [71]. Additionally, by restricting high-fat ani-
mal products, CDED may reduce pro-inflammatory mol-
ecules like secondary bile acids and sulfide produced by 
meat-metabolizing bacteria [66, 72]. In summary, the CDED 
may help in ameliorating microbiome’s composition and 
biochemical environment, resulting in lowered inflammatory 
burden in the gut. This diet exemplifies a targeted strategy to 
alter the food–microbiome–inflammation axis in CD.

Specific Carbohydrate Diet (SCD)

The Specific Carbohydrate Diet is a nutritionally balanced 
but restrictive diet that eliminates most complex carbohy-
drates and all refined sugars and grains [73]. Originally 
developed for celiac and other gastrointestinal disorders, 
SCD permits monosaccharides (glucose, fructose) but 
excludes disaccharides (lactose, sucrose) and most polysac-
charides (starches) [73, 74]. In practice, SCD allows fruits, 
non-starchy vegetables, meats, nuts, fermented yogurt, 
and certain legumes, but bans grains (wheat, corn, rice, 
etc.), potatoes, processed foods, dairy (except fermented 
yogurt or certain aged cheeses), and added sugars [73, 75]. 
The rationale is that “specific” easily digestible carbs are 
absorbed higher in the gut, starving pathogenic bacteria in 
the colon and reducing fermentation byproducts that can 
fuel inflammation.

Although the diet is widely promoted in patient com-
munities, the scientific evidence supporting SCD in IBD 

remains limited and derives mostly from small, uncontrolled 
pediatric case series or culturally specific cohorts, which 
restricts generalizability. Several pediatric case series and 
cohort studies suggested that SCD can improve symptoms 
and inflammatory markers in IBD. A retrospective series 
reported that SCD or modified low-carb diets were associ-
ated with clinical improvement in seven children with CD’s 
[76]. A more recent pediatric RCT comparing three versions 
of the Specific Carbohydrate Diet (standard SCD, modified 
SCD, and a whole foods diet) found that all patients com-
pleting the 12-week intervention achieved clinical remis-
sion, with the more exclusionary diets leading to greater 
reductions in CRP and shifts in gut microbiota composition, 
highlighting a potential dose–response relationship between 
dietary restriction and inflammatory control [75]. Regard-
ing adults population, in the DINE-CD trial, a randomized 
study of 194 adults with mild-to-moderate CD, the SCD was 
not superior to the Mediterranean diet (MD) in achieving 
symptomatic remission at 6 weeks (46.5% vs. 43.5%), nor 
in secondary outcomes such as fecal calprotectin or CRP 
response [77]. By 12 weeks, no significant differences were 
observed between groups. Given its comparable efficacy, 
greater ease of adherence, and broader health benefits, the 
authors concluded that the MD may be preferable for most 
patients with mild-to-moderate CD’s [77]. Outside of CD’s 
setting, SCD has also been tried in UC in small studies, but 
data are sparse. One small UC trial comparing SCD to a 
low-residue diet found similar symptomatic outcomes [78]. 
Overall, SCD cannot be considered an evidence-based pri-
mary therapy at this time, though individual patients may 
experience benefit, and ECCO consensus does not recom-
mend due to insufficient evidence [18].

The hypothesis behind SCD is that poorly absorbed car-
bohydrates foster dysbiosis and intestinal injury. By elimi-
nating lactose, sucrose, and starch, SCD reduces substrate 
for gas-producing and potentially pathogenic gut bacteria 
[73, 76, 79]. This in turn might decrease bacterial over-
growth and production of toxins or antigens that trigger 
inflammation [76]. SCD’s allowance of only simple sug-
ars means carbs are absorbed in the upper small intestine, 
leaving little for colonic microbes – somewhat akin to the 
effect of EEN in “starving” the colon [66]. Some evidence 
supports that SCD can indeed alter the microbiome: one 
study of pediatric patients with IBD on SCD noted increased 
microbial diversity and shifts in functional pathways of gut 
bacteria, correlating with clinical improvement [67]. SCD 
also shares features with a paleolithic-style diet, being grain-
free and additive-free, which might remove pro-inflamma-
tory dietary components like gluten (in susceptible individu-
als) or emulsifiers [80]. The diet includes fermentable fiber 
from fruits, veggies, and nuts, so it’s not fiber-free; this fiber 
could promote beneficial SCFAs, though the lack of whole 
grains means certain fiber types (resistant starch) are missing 
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[81]. Notably, SCD is quite high in protein and fat due to 
reliance on meat and nuts – this raises questions about long-
term effects, as high animal fat can be pro-inflammatory 
[82]. The absence of refined sugar is a clear positive, as 
high sugar is linked to inflammation and dysbiosis [83]. In 
summary, SCD could act by modifying gut microbiota com-
position and metabolic outputs, cutting out known dietary 
offenders, and possibly inducing a caloric ketosis (due to low 
carbs) which might have anti-inflammatory effects. These 
mechanisms remain theoretical pending more rigorous study.

Tolerance and Adherence

The SCD is among the more restrictive diets, which poses 
challenges for adherence. It requires eliminating staple foods 
like bread, pasta, rice, milk, and sugar – which can be a 
drastic lifestyle change. Patients must cook most meals from 
allowed ingredients; this can be time-consuming and socially 
limiting (e.g., dining out is difficult) [84]. Early enthusiasm 
can wane as the monotony and restrictiveness of the diet 
set in, resulting in a subset of patients which cannot main-
tain SCD long-term [84, 85]. Common drop-out reasons 
include weight loss (since the diet can be low in calories if 
not carefully planned), cravings for forbidden foods, and dif-
ficulty managing the diet during travel or social events [85]. 
Nutritional adequacy is a concern: without grains and many 
dairy products, patients risk deficiencies in B-vitamins, cal-
cium, vitamin D, etc., unless compensated through other 
allowed foods or supplements. That said, a motivated group 
of patients does adhere strictly and report high satisfaction 
if their symptoms improve. In the DINE-CD trial, adherence 
to both SCD and MD was high during the 12-week study 
(likely due to intensive dietician support and close monitor-
ing) [77]. Outside of trial settings, SCD adherents often rely 
on community support (online forums, SCD cookbooks) to 
sustain the diet. Tolerance-wise, SCD foods are generally 
well-tolerated (it’s a whole-food diet after all). Some patients 
experience initial GI upset as their microbiome adapts – e.g., 
increased fiber from fruits/nuts might cause bloating until 
the gut adjusts. Over longer term, if SCD leads to symp-
tom control, patients often report feeling better energy and 
nutritional status; but if it doesn’t help within a few months, 
people tend to abandon it.

Impact on Microbiota and Inflammation

SCD’s effects on the microbiome are actively being stud-
ied. An SCD-like diet seems to increase microbial diver-
sity and altered the gut microbiome functional profile, con-
sistent with a “healthier” community, alongside symptom 
improvement [66, 86]. Specifically, some patients on SCD 
have shown an increase in beneficial genera such as Bifido-
bacteria and Faecalibacterium, and a decrease in potential 

pathogens like Escherichia coli [66, 76]. This is likely due 
to removal of refined sugars that feed blooms of Proteobac-
teria, as well as the inclusion of yogurts providing probiot-
ics (SCD encourages homemade fermented yogurt rich in 
Lactobacillus and Bifidobacterium) [83, 87]. In Suskind’s 
pediatric study, SCD led to reduced CRP and a downward 
trend in fecal calprotectin, though not all patients normalized 
these markers [75]. In contrast, the adult RCT by Lewis et al. 
found no significant differences between SCD and the MD 
in reducing CRP or calprotectin at 6 or 12 weeks, suggesting 
similar anti-inflammatory effects [88]. While SCD may help 
alleviate symptoms like bloating or diarrhea by limiting fer-
mentable carbs, there’s no evidence it heals mucosa or alters 
long-term disease course [89]. Overall, SCD may modulate 
the microbiota and reduce some inflammatory outputs, but 
high-quality evidence of its disease-modifying effect in IBD 
is still lacking.

Mediterranean Diet (MD)

The MD refers to a dietary pattern inspired by traditional 
eating habits of countries bordering the Mediterranean Sea. 
It is characterized by high intake of fruits, vegetables, leg-
umes, nuts, and whole grains; use of olive oil as the primary 
fat; moderate consumption of fish and poultry; low intake 
of red meat, processed meats, and sweets; and often moder-
ate wine consumption with meals [90]. The MD is not an 
exclusion diet per se, but rather an emphasis on plant-based, 
high-fiber, and unsaturated fat-rich foods with limited pro-
cessed items. It is widely regarded as an anti-inflammatory 
and cardioprotective diet in the general population [91, 92].

The Mediterranean diet has been associated with 
numerous health benefits, and in context of IBD, it has 
shown promise as a maintenance diet or as a compari-
son diet in trials [62, 93]. In the DINE-CD trial discussed 
above, the Mediterranean diet performed as well as SCD 
in producing symptom remission in CD (about 43% at 6 
weeks) [77]. While neither diet led to high rates of objec-
tive remission in that short time, patients on the Mediter-
ranean diet had comparable improvements in quality of 
life and symptom scores [77]. Importantly, because the 
MD is easier to follow and also confers known benefits for 
cardiovascular health and metabolic parameters, authors 
suggested it may be the preferred dietary intervention for 
patients with CD who shows interest in diet-based inter-
vention [77, 94–96]. Moreover, observational studies sug-
gest that greater adherence to a MD pattern is associated 
with a reduced risk of developing IBD and with a milder 
disease course [97]. For example, an index-based study 
found that a high Mediterranean diet score was associ-
ated with reduced risk of CD [97]. In UC, evidence is 
scant – one small study in patients with UC demonstrated 
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improvements in inflammatory markers on a Mediterra-
nean diet, but robust trials are lacking [98]. Mediterranean 
diet could be safely recommended to patients with IBD 
due to its anti-inflammatory potential and overall health 
benefits, although more specific IBD outcomes data were 
need [99]. In clinical practice, a Mediterranean-style diet 
is often recommended by gastroenterologists to patients 
with IBD for its general health benefits [99]. As a primary 
therapy for inducing remission, MD alone may not be 
powerful enough (especially in acute moderate-to-severe 
IBD, where medication is needed), but as a complemen-
tary strategy it appears beneficial.

The MD’s anti-inflammatory effects are well-docu-
mented in other chronic diseases and likely apply to IBD 
as well [100, 101]. Key features include a high content 
of dietary fiber and polyphenols from fruits, veggies, and 
whole grains, which promote a diverse and SCFA-pro-
ducing microbiota [102, 103]. Fiber fermentation yields 
butyrate and other short-chain fatty acids that nourish 
colonic epithelial cells and downregulate inflammatory 
pathways [104]. The MD’s emphasis on omega-3 rich fish 
and monounsaturated fats (olive oil) provides a favorable 
fatty acid profile – omega-3 fatty acids can compete with 
arachidonic acid metabolism to reduce pro-inflammatory 
eicosanoids, and have been shown to help lower TNFα and 
IL-6 levels in some contexts [105, 106]. Olive oil is also 
rich in antioxidant compounds (oleic acid, polyphenols) 
that reduce oxidative stress and inflammation [107]. Mean-
while, the low intake of red and processed meats in MD 
means less saturated fat and fewer nitroso-compounds and 
sulfur that can feed sulfide-producing bacteria implicated 
in colonic inflammation [108]. The MD is also low in 
refined sugars and ultra-processed foods, which are known 
to disrupt the microbiome and increase intestinal perme-
ability [109]. By avoiding those, the MD helps maintain 
gut barrier integrity. In an IBD-specific context, one study 
found that patients on a MD for 6 months had reductions 
in fecal calprotectin and CRP compared to baseline [110]. 
Microbiome analyses show the MD increases beneficial 
bacterial diversity and abundance of Faecalibacterium 
prausnitzii, a butyrate-producer strongly associated with 
IBD remission [111]. Indeed, the DINE-CD trial reported 
that both MD and SCD led to increased microbiome diver-
sity, but MD uniquely was higher in certain vitamin and 
mineral intake and had additional metabolic benefits (like 
lower saturated fat intake) [88]. Overall, the MD likely 
exerts a mild to moderate anti-inflammatory effect through 
improvements in microbiota composition (more SCFA-
producers, fewer pathogenic bacteria) and direct nutri-
ent impacts on immune regulation (e.g., antioxidants, 
omega-3s) [112]. While it may not induce remission in 
severe cases, it creates a bodily environment less prone to 
inflammation.

Tolerance and Adherence

The MD is highly palatable, culturally adaptable, and easy 
to follow long-term. It avoids eliminating major food groups, 
reducing social and psychological burden. In IBD studies, 
adherence has been high, with patients appreciating its vari-
ety and health benefits [113]. Nutritional adequacy is typically 
not a concern, though some may need guidance to ensure suf-
ficient calories or gradual fiber introduction. Overall, it offers 
excellent adherence potential and a favorable safety profile, 
making it a strong option for maintenance or adjunctive dietary 
therapy in IBD.

Impact on Microbiota and Inflammation

As mentioned, the MD favorably modulates the gut microbi-
ome. High fiber intake from diverse plant sources increases 
microbial richness and the production of SCFAs like butyrate 
[114]. These SCFAs in turn support anti-inflammatory 
immune responses in the gut (e.g., promoting regulatory T 
cells) and enhance mucus and barrier function [52, 104, 115]. 
Studies show MD leads to higher proportions of Bifidobacte-
rium and Lactobacillus (beneficial genera) and lower propor-
tions of opportunistic bacteria associated with Western diets 
[116]. To note, it seems that a Mediterranean pattern was asso-
ciated with reduced levels of inflammatory markers in IBD, 
including CRP and IL-17 [97]. In general populations, adher-
ing to MD lowers CRP, IL-6, and improves endothelial func-
tion, indicating systemic anti-inflammatory effects [117]. In 
patients with IBD, the MD’s impact on inflammation is likely 
indirect but positive: by improving the microbiota and nutrient 
status, it may help keep baseline inflammation lower [118]. 
For instance, the abundance of antioxidants (vitamins A, C, 
E, polyphenols) from fruits/veggies can mitigate oxidative 
stress in inflamed gut mucosa [119]. There is also evidence 
that the MD can improve the lipid profile of gut membranes 
(due to high omega-3 and MUFA intake), potentially affecting 
the assembly of inflammatory cell membranes and cytokine 
release [120]. While more IBD-specific research is needed, it 
is reasonable to say the Mediterranean diet contributes to an 
anti-inflammatory milieu and a healthier microbiome, which 
can support disease control in combination with medical 
therapy. Its broad health benefits make it a recommended diet 
for patients with IBD who have no specific contraindications, 
however ECCO consensus state no evidence-base for induc-
tion, despite it is promising [18].

Low‑FODMAP Diet

The Low-FODMAP diet is a specialized elimination diet 
targeting fermentable carbohydrates that can trigger gastro-
intestinal symptoms [103, 121, 122]. “FODMAP” stands 
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for fermentable oligosaccharides, disaccharides, monosac-
charides, and polyols – these are short-chain carbs that are 
poorly absorbed and can be rapidly fermented by gut bacte-
ria, producing gas and drawing water into the bowel [123]. 
The diet was developed for irritable bowel syndrome (IBS) 
and involves a short-term restriction of high-FODMAP 
foods (such as wheat, milk, onions, garlic, beans, certain 
fruits like apples and pears, sweeteners like sorbitol), fol-
lowed by a structured reintroduction to identify individual 
tolerances [121–123]. In IBD, the low-FODMAP diet is not 
intended to treat inflammation, but rather to manage func-
tional symptoms (bloating, abdominal pain, diarrhea) that 
can persist even when IBD is in remission [18, 124].

Several studies have shown that a low-FODMAP diet 
can significantly improve gastrointestinal symptoms in IBD 
patients, particularly those with quiescent or mildly active 
disease who have IBS-like symptoms [125, ]. A randomized 
controlled trial by Cox et al. in the UK evaluated a 4-week 
low-FODMAP diet vs. a sham diet in 52 patients with qui-
escent IBD and persistent gut symptoms [125]. The low-
FODMAP group had a markedly higher rate of adequate 
symptom relief (50–60% of patients) compared to the con-
trol diet group (16%) [125]. IBS severity scores improved 
significantly on the low-FODMAP diet. Importantly, inflam-
matory markers (CRP, calprotectin) and disease activity 
indices remained stable – indicating that symptom improve-
ment was due to functional changes rather than reduced IBD 
activity [125]. Bodini et al. found that a 6-week low-FOD-
MAP diet in patients with IBD in remission or with mild 
activity significantly reduced fecal calprotectin levels and 
improved quality of life, supporting its safety and potential 
symptomatic benefit in quiescent disease [126]. A recent 
meta-analysis concluded that low-FODMAP diet is effec-
tive for managing functional IBS-type symptoms in IBD, 
without adverse effects on disease activity [124]. However, 
it should be emphasized that the low-FODMAP approach 
is an adjunct for symptom control; it has not been shown to 
induce remission of IBD inflammation. In fact, it must be 
used with caution in patients with active IBD, as calorie or 
nutrient restriction during a flare-up may be counterproduc-
tive. For patients with UC and ongoing bloating or urgency 
despite endoscopic remission, a low-FODMAP diet can be 
a valuable tool to improve quality of life [127]. In CD, par-
ticularly those with post-surgical IBS or functional issues, it 
likewise can reduce troublesome GI symptoms [127, 128].

Mechanisms of Action

The low-FODMAP diet works by reducing the fermentative 
substrate available to colonic bacteria, thereby decreasing 
gas production and luminal water content [129]. High-FOD-
MAP foods like lactose, fructans, fructose, and polyols can 
cause gas and osmotic diarrhea in susceptible individuals 

[129, 130]. By temporarily restricting these, the diet allevi-
ates distension and rapid transit. The symptom improvement 
is largely mechanical/functional: less fermentation means 
less gas and bloating, and likely slower colon transit reduces 
urgency [127, 131, 132]. There is also some evidence that 
lowering FODMAP load can reduce intestinal permeability 
in patients with IBS; whether this holds in IBD isn’t con-
firmed, but if present it could theoretically reduce immune 
activation by bacterial products [133]. Additionally, the diet 
might indirectly reduce histamine or serotonin release in the 
gut (as postulated in IBS) due to less luminal distension 
[134]. Crucially, the low-FODMAP diet does not directly 
target inflammation pathways and is not known to reduce 
cytokine levels or mucosal immune activity in IBD. It’s a 
symptomatic management strategy.

Tolerance and Adherence

The low-FODMAP diet is generally implemented in two 
phases: a strict elimination phase for 4–6 weeks, then a rein-
troduction phase to liberalize the diet by identifying which 
specific FODMAP groups the person tolerates [135]. Most 
patients can adhere to the elimination phase for the short 
term, especially if they experience quick symptom relief 
(often within 1–2 weeks bloating and gas improve) [134, 
135]. A dietitian’s guidance is very important, as the list of 
restricted foods is extensive and not always intuitive (for 
example, wheat bread, milk, apples, garlic, and honey are all 
high-FODMAP and temporarily off-limits). Patients often 
report the diet is challenging initially because many common 
foods are restricted, requiring cooking at home and careful 
label reading [136]. Adherence to the low-FODMAP diet is 
generally good because it’s time-limited and patients expect 
to reintroduce foods. However, some may struggle with the 
reintroduction phase, becoming overly restrictive out of fear, 
which risks nutritional deficiencies—especially in fiber and 
prebiotics. Side effects are minimal, though reduced fiber 
can cause constipation unless compensated [134]. Psycho-
logically, identifying personal triggers can be empowering 
and supports long-term adherence to a personalized, less 
restrictive version of the diet. Overall, motivated patients 
often adopt a modified low-FODMAP pattern, avoiding only 
specific problem foods.

Impact on Microbiota and Inflammation

Short-term low-FODMAP diets do cause changes in the 
microbiota, some of which could be considered unfavora-
ble if the diet were maintained long-term. A low-FODMAP 
regimen tends to reduce the overall bacterial abundance, 
especially gas-producing species [132]. Studies have shown 
that short-term low-FODMAP diet can lower levels of Bifi-
dobacteria (since many FODMAPs are prebiotics that feed 
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them) [131]. This is a potential downside, as Bifidobacteria 
are generally beneficial. Indeed, Cox et al. found that after 
4 weeks, patients on low-FODMAP had slightly lower fecal 
Faecalibacterium prausnitzii (an anti-inflammatory bac-
terium) compared to controls [137]. Interestingly, overall 
diversity did not change significantly in that short time, but 
certain functional pathways in the microbiome were altered 
[131, 137]. This is why the diet is meant to be liberalized 
– to restore intake of as many fermentable fibers as are tol-
erated, thereby nourishing the microbiome. Interestingly, in 
the RCT by Cox et al., while certain bacteria decreased, 
the overall alpha diversity of the microbiome did not dif-
fer between low-FODMAP and control after 4 weeks [137]. 
This suggests a fairly broad effect rather than wiping out 
diversity. Markers of inflammation (CRP, calprotectin) in 
that study showed no significant change [137], indicating 
that the low-FODMAP diet did not exacerbate inflamma-
tion (a theoretical concern was that reducing fiber might 
increase inflammation, but that wasn’t observed in the short 
term). Some studies even suggest slight improvement in cal-
protectin for patients whose baseline diet was very high in 
FODMAPs and who had a lot of gas-producing bacteria, 
though this is not consistent [132]. On balance, the low-
FODMAP diet improves symptoms by reducing fermenta-
tion but may lower beneficial metabolites like butyrate if 
followed too strictly. To offset this, probiotics or prebiotics 
are often added after the elimination phase. While it doesn’t 
directly reduce IBD inflammation, it enhances comfort and 
may support adherence to healthier long-term eating, aiding 
overall disease management.

Plant‑Based and Semi‑vegetarian Diets

Plant-based diets focus on high consumption of plant foods 
(vegetables, fruits, legumes, whole grains, nuts) with mini-
mal or no animal products [138]. A semi-vegetarian diet 
(SVD) or more commonly known as flexitarian, generally 
means a vegetarian diet with occasional meat [139]. In the 
context of IBD, the best-known example is the SVD studied 
by Chiba et al. in Japan, which was a lacto-ovo-vegetarian 
diet allowing fish once a week and meat only once every two 
weeks [140, 141]. However, this study was small (n = 22 in 
the intervention arm), non-randomized, and geographically/
culturally specific, raising concerns about selection bias, 
baseline lifestyle differences, and limited external validity.

Essentially, plant-based diets are rich in fiber and phyto-
nutrients, and low in red meat and animal fat [138]. Vegan 
diets (no animal products at all) and vegetarian (allowing 
dairy/eggs) also fall under this umbrella, although specific 
data in IBD are limited.

A landmark prospective study by Chiba et  al. [140] 
examined diet as maintenance therapy in CD, comparing 

22 patients in remission who followed a SVD to 6 control 
patients who continued an omnivorous diet [142]. The 
results over 2 years were striking: only 2 of 16 patients who 
adhered to the SVD relapsed (i.e., 12.5% relapsed, 87.5% 
stayed in remission), whereas 4 of 6 patients (67%) in the 
omnivorous diet group relapsed [142]. In absolute terms, 
the 2-year sustained remission rates were 92% in the semi-
vegetarian group vs 33% in the control group [142]. Even 
at 1 year, the difference was clear (100% vs 67% remis-
sion), suggesting a major benefit of a plant-based diet in 
preventing CD’s flares, arguably one of the best long-term 
diet results reported [142]. However, the study was small 
and non-randomized, so bias (the diet group may have been 
more health-conscious, etc.) could have contributed. A large 
cohort study from the Swiss IBD Cohort found that while 
vegetarian and gluten-free diets were not associated with 
differences in disease activity or outcomes, patients follow-
ing these diets had significantly altered gut microbiota and 
reported higher levels of psychological distress, including 
anxiety, depression, and post-traumatic stress symptoms 
[143]. A prospective cohort study from the CCFA Partners 
found that higher dietary fiber intake was associated with a 
significantly reduced risk of disease flares in CD, but not in 
UC, suggesting that traditional recommendations to restrict 
fiber in IBD—particularly CD’s—may warrant reconsidera-
tion [144]. For UC, evidence is not as direct, but plant-based 
diets could theoretically benefit as well – a “UC Vegetarian 
Diet” (UCVegan) is being explored in research settings. A 
case series described three patients with UC who achieved 
and maintained clinical remission for over two years using 
a whole-food plant-based diet, highlighting its potential as a 
nonpharmacologic approach that emphasizes anti-inflamma-
tory, gut-supportive foods [145]. Overall, while RCT-level 
evidence is lacking, the available data and biologic plausibil-
ity support that predominantly plant-based diets may help 
maintain remission, especially in CD.

Emerging evidence suggests that plant-based and SVD 
exert multiple anti-inflammatory effects through various 
mechanisms, thereby representing promising adjunctive 
strategies in the nutritional management of IBD. They are 
high in fiber, which increases production of short-chain fatty 
acids (like butyrate) that have healing effects on the colonic 
mucosa and can regulate immune responses [146]. These 
diets are naturally low in red meat, reducing intake of heme 
iron and sulfur-containing amino acids that can be converted 
into harmful compounds like hydrogen sulfide – this means 
fewer emulsifiers and thickeners that have been shown to 
induce colitis in animal models [147]. By emphasizing 
whole foods, they also avoid additives such as emulsifiers 
and thickeners linked to gut inflammation [148]. Moreover, 
plants are rich in antioxidants (vitamin C, E, polyphenols, 
flavonoids) which scavenge reactive oxygen species in the 
inflamed gut [149]. Rich in antioxidants and phytochemicals 
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(e.g., curcumin), they help counter oxidative stress. Addi-
tionally, plant-based diets support a healthier body weight 
and metabolic profile, which may indirectly reduce inflam-
mation. Phytochemicals like curcumin (from turmeric, often 
used in vegetarian Indian diets) have known anti-inflamma-
tory effects in IBD [150]. The high content of omega-6 fatty 
acids in typical Western diets (from red meat and certain 
oils) shifts the inflammatory balance; plant-based diets with 
more omega-3s and less omega-6 can tip that balance toward 
anti-inflammatory eicosanoid production [151]. Another 
aspect: plant-based diets tend to promote a healthy body 
weight and metabolic profile, which might indirectly benefit 
IBD since obesity can worsen inflammation via cytokines 
[152]. In Chiba’s study, those on the semi-vegetarian diet 
had stable BMI and nutritional status, and likely improved 
their vitamin and mineral intake through diverse plant foods, 
supporting mucosal healing [141, 153, 154]. Finally, reduc-
tion in animal protein intake may lower protein fermentation 
in the colon (which produces ammonia and other irritants) 
[155].

Nevertheless, the fact that EEN—a highly processed, 
animal protein-based formula containing several emulsi-
fiers—remains one of the most effective dietary therapies 
in CD highlights that benefit cannot be explained solely by 
reducing animal products or ultra-processed food exposure, 
and that different diets may achieve improvement through 
distinct mechanisms [55].

Tolerance and Adherence

Many patients find a vegetarian or semi-vegetarian diet 
acceptable, especially if they are not required to be 100% 
vegan [156]. In Chiba’s study, 73% of patients were able 
to continue the semi-vegetarian diet over 2 years – which 
indicates decent adherence for a major lifestyle change [141, 
154]. Those who had relapses in that study were mostly 
among the non-adherent or control group [154]. Legumes 
and soy products provide protein, and the inclusion of eggs/
dairy or occasional fish ensures vitamin B12 and iron needs 
can be met more easily than strict vegan diets. A semi-
vegetarian diet is certainly more feasible long-term than 
extremely restrictive diets like SCD or EEN, because it still 
offers a wide array of food choices (hundreds of edible plant 
foods). Nutritional adequacy needs attention – supplementa-
tion of vitamin B12 is recommended for strict vegetarians/
vegans; iron and calcium intake should be monitored. With 
guidance, a plant-based diet can be nutritionally complete 
and even nutritionally superior (high in fiber, vitamins, low 
in saturated fat). In summary, adherence to a semi-vegetarian 
diet in motivated patients with IBD can be fairly high, as 
evidenced by long-term follow-up. It appears to be one of the 
more sustainable dietary interventions provided the patient 

is willing and is supported by a dietitian to ensure balanced 
nutrition.

Impact on Microbiota and Inflammation

The semi-vegetarian diet study showed remarkably high 
remission rates in CD over two years, suggesting strong 
anti-inflammatory effects likely linked to beneficial shifts 
in the gut microbiota [153, 154]. While in Chiba’s study 
microbiome data weren’t detailed, high fiber intake presum-
ably increased SCFA producers and butyrate levels, which 
reduce pro-inflammatory cytokines (like TNFα, IL-6) and 
support immune regulation [153, 154, 157, 158]. In the 
study, CRP levels remained low, and relapses correlated 
with stopping the diet [154]. Vegetarian diets also reduce 
bile acids production due to lower fat intake, which may 
reduce colonic injuries [159]. Though evidence in UC is 
more limited, plant-based diets may similarly enhance 
butyrate-producing species (e.g., Roseburia, Eubacterium) 
and support remission [54, 160]. A recent systematic review 
in UC noted that diets increasing fruits/veggies and reducing 
meat might help induce remission in mild UC [150]. So, it’s 
plausible that plant-based diets help quell inflammation in 
UC as well, though not as conclusively shown as in CD’s. 
Caution is needed with high fiber in active CD’s, especially 
with strictures. Overall, plant-based diets appear to foster an 
anti-inflammatory gut environment and support long-term 
disease control in IBD, but evidence remains limited and 
heterogeneous for its use in IBD SPS:refid::bib18SPS:refi
d::bib18(18).

Anti‑inflammatory Diet (IBD‑AID)

The Inflammatory Bowel Disease Anti-Inflammatory Diet 
(IBD-AID) is a specific dietary regimen developed at the 
University of Massachusetts, tailored for patients with IBD 
[161]. It is somewhat based on the SCD but with modifi-
cations to broaden it and add functional foods [77, 161]. 
The IBD-AID has three core principles: (1) restriction of 
certain carbohydrates (it limits refined sugars, lactose, and 
most grains, similar to SCD), (2) inclusion of probiotics 
and prebiotic foods (e.g., yogurt, kefir, certain fibers), and 
(3) modification of dietary fat intake (emphasizing omega-
3s and olive oil, limiting saturated fats) [161]. The diet is 
implemented in phases: in flares, more easily digestible 
foods are used (like pureed soups, cooked vegetables, lean 
protein, fermented foods), and as patients improve, more 
fiber and raw foods are introduce [162]. Unlike SCD, the 
IBD-AID eventually permits some gluten-free grains (such 
as oats, quinoa, rice) and additional plant foods, making it 
less rigid long-term [161, 163].
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The primary evidence for IBD-AID comes from case 
series and clinical experience, as no RCT has been pub-
lished solely on this diet yet [161]. A single retrospec-
tive case series in 2014 reviewed 40 patients with IBD 
who were offered the IBD-AID [161]. In that series, 13 
patients chose not to attempt the diet, but among the 27 
who did, 24 patients (60% of the original 40) achieved 
a “good” or “very good” clinical response after adher-
ing to the diet, and an additional 3 patients had partial 
response [161]. In a detailed subset of 11 patients (8 CD, 
3 UC), all improved within 4 weeks, with CD’s HBI drop-
ping from 11 to 1.5 and UC Mayo scores to 0, indicating 
marked improvement [161]. These are encouraging out-
comes, albeit uncontrolled. Another small study examined 
an SCD-like diet (comparable to IBD-AID) in patients 
with UC and found clinical improvement and microbi-
ome changes, lending indirect support [163]. Currently, 
a randomized trial of IBD-AID versus a control diet is 
underway, which should provide higher-quality evidence 
[164]. Until then, IBD-AID is considered a promising 
integrative approach but not a stand-alone proven therapy. 
Both patients with CD and UC have used IBD-AID; the 
case series included both, and it appears applicable to 
either disease. Pediatric usage has been less reported, but 
some centers use a modified IBD-AID in adolescents who 
cannot do EEN or SCD.

Tolerance and Adherence

The IBD-AID is moderately restrictive at first, but it 
offers more flexibility over time than SCD. In the case 
series, about one-third of patients offered the diet never 
started it (showing an initial barrier), but among those 
who gave it a try, adherence was reasonably good [161]. 
Reasons for initial refusal or drop-out include the effort 
needed for meal prep and the requirement to avoid con-
venience foods. However, many find IBD-AID easier to 
follow than SCD because it reintroduces certain grains 
and expands allowed foods as you stabilize [165]. The 
phased, flexible nature of IBD-AID supports better long-
term adherence by allowing gradual food reintroduction 
and avoiding the sense of permanent restriction. Starting 
with easy-to-digest foods minimizes early GI side effects, 
and gradual fiber increases are typically well tolerated as 
inflammation subsides. While more restrictive than the 
MD, IBD-AID is less so than SCD or EEN, and patients 
can often navigate eating out with simple modifications. 
Nutritionally, it’s balanced and covers key macronutrients 
and micronutrients. Importantly, even partial adherence 
can provide benefit, making it more sustainable in real-
world settings.

Impact on Microbiota and Inflammation

Preliminary findings suggest that IBD-AID may reduce 
inflammation and improve gut microbial balance. In the 
2014 case series, all adherent patients experienced symp-
tom relief and many discontinued medications, implying 
inflammation was well controlled [161]. Though biomark-
ers like CRP and calprotectin weren’t consistently reported, 
reductions were observed in some patients [161]. Micro-
biome studies showed increased beneficial bacteria (e.g., 
Bacteroidetes, Lactobacillus) and decreased Proteobacteria, 
suggesting less dysbiosis [166, 167]. Stool consistency also 
improved in all compliant patients, indicating better colonic 
function [161]. On the inflammation front, one should note 
that all 8 patients with CD in the detailed review were able 
to stop steroids or immunomodulators while on IBD-AID 
and still maintain low symptoms [161, 166]. Not every-
one responded (some had mixed results or didn’t follow 
through), which indicates individual variability – possibly 
due to differences in baseline microbiome or disease phe-
notype. Reported improvements are encouraging but must 
be interpreted cautiously due to the absence of randomiza-
tion, small sample sizes, and potential adherence bias. A 
randomized controlled trial is underway, but until such data 
are available, IBD-AID should be viewed as a promising but 
unproven approach.

Other Diets and Interventions

In addition to the major diets above, various other die-
tary approaches have been explored in IBD with limited 
evidence:

•	 Elimination diets: Some patients attempt elimination 
of specific items (e.g., dairy-free or gluten-free diets) 
in hopes of reducing symptoms [168, 169]. However, 
unless the patient has a true lactose intolerance or celiac 
disease, simply cutting out dairy or gluten has not shown 
significant benefit for IBD inflammation [168, 169]. For 
instance, trials eliminating cow’s milk protein or gluten 
in UC did not show improvements in clinical or histologi-
cal outcomes [150, 170]. Only those with demonstrable 
sensitivities (e.g., concurrent celiac in 2–5% of patients 
with IBD) benefit from such elimination [171].

•	 Western Diet” reduction: The flip side of the diets 
we’ve discussed is the idea of just avoiding “junk food” 
or heavily processed Western diet elements. While 
common sense, this strategy hasn’t been rigorously 
tested as a standalone intervention. Nonetheless, it is 
generally advised that patients with IBD limit ultra-
processed foods, high fructose corn syrup beverages, 
fried/fatty foods, and excessive red meat [172]. These 
recommendations come from epidemiological links to 
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IBD flares and the known pro-inflammatory effects of 
such foods (like increasing endotoxemia) [173]. We can 
consider this a preventive dietary approach rather than 
a treatment.

•	 Ketogenic or Paleo diets: Anecdotally, some patients 
with IBD try low-carb high-fat diets or paleolithic diets. 
There is virtually no formal research on ketogenic diets in 
IBD. Given the high fat content, there could be concerns 
as high animal fat diets can exacerbate colitis in animal 
models. Paleolithic diets (which exclude grains, legumes, 
dairy) have overlap with SCD and IBD-AID principles. 
One small case series suggested a paleo diet improved 
symptoms in a few patients with UC, but more data are 
needed.

•	 Supplements (Vitamin D & Omega-3): Nutritional sup-
plementation is not a “diet” per se, but since they are 
diet-derived compounds, it’s worth noting evidence. 
Vitamin D deficiency is common in IBD and correcting 
it is important [174, 175]. A few trials suggest high-dose 
vitamin D may help maintain remission: a meta-analysis 
found fewer relapses in patients with IBD on vitamin D 
vs placebo over 12 months (RR 0.57) [176]. One RCT 
in CD’s showed 13% relapse on vit D (1200 IU/day) vs 
29% on placebo [177]. These results hint that ensuring 
adequate vitamin D (target serum 30–50 ng/mL) could 
have modest protective effects, likely by immune regula-
tion. A large prospective European cohort study found 
no significant association between prediagnostic serum 
or dietary vitamin D levels and the subsequent risk of 
developing CD or UC, suggesting vitamin D deficiency 
may not play a major causal role in IBD onset [178]. 
Omega-3 fatty acids (fish oil) showed early promise, but 
large high-quality studies have been disappointing. A 
Cochrane review concluded that omega-3 supplementa-
tion is probably ineffective for maintaining CD’s remis-
sion (two big trials found no benefit over placebo) [179]. 
Similarly in UC, fish oil hasn’t consistently prevented 
flares. Nonetheless, omega-3s have some anti-inflamma-
tory action (lowering leukotriene B4), so some clinicians 
still advise eating oily fish or taking moderate fish oil as 
an adjunct, recognizing it likely won’t replace standard 
therapy [179].

•	 Probiotics and fiber: While not diets by themselves, add-
ing specific probiotics (like E. coli Nissle or Lactobacil-
lus mixtures) and soluble fiber supplements (psyllium, 
pectin) has been studied. In UC, E. coli Nissle was shown 
to maintain remission similarly to mesalamine [6, 180]. 
Psyllium fiber plus mesalamine improved remission rates 
in UC in another study [181]. These interventions under-
score that manipulating gut flora via targeted additions 
can help, and they can be considered part of a dietary 
strategy (e.g., a high-fiber diet with added probiotics). 
Diets like IBD-AID explicitly incorporate this concept.

•	 CD-TREAT: it is an ordinary-food diet engineered to 
replicate the nutritional composition and microbiome/
metabolomic effects of EEN [182]. In the feasibility 
trial by Svolos et al. CD-TREAT induced clinical remis-
sion in 80% of children and 60% of adults with active 
Crohn’s disease after 4 weeks, with parallel reductions 
in fecal calprotectin [183]. Metabolomic signatures, bile 
acid profiles, and microbial shifts closely resembled 
those seen with EEN, demonstrating that similar anti-
inflammatory effects may be achievable using whole 
foods. However, the sample size was extremely small, 
the study was short-term, and involved highly selected, 
well-supported participants, limiting generalizability. 
CD-TREAT remains an innovative and biologically plau-
sible intervention, but larger randomized controlled trials 
are required before clinical recommendation.

Long‑Term Outcomes and Considerations

Disease Course and Relapse Rates

Long-term adherence to a beneficial diet appears to correlate 
with lower relapse rates in IBD [61, 184, 185]. As discussed, 
the semi-vegetarian diet study showed a reduced 1–2 year 
relapse rates in CD’s [143, 154]. Similarly, patients who 
remain on partial enteral nutrition or CDED maintenance 
have shown prolonged remission in some case series [58]. 
However, sustaining dietary changes is challenging, and 
lapses may lead to symptom return. Some diets (like EEN) 
are intended only for short-term induction; once normal diet 
resumes, the disease can flare unless another maintenance 
strategy is in place [20, 21, 46]. This highlights that diet 
maintenance is key – introducing a diet for a few weeks may 
not alter the disease trajectory unless those dietary princi-
ples are kept up. For UC, the evidence is less clear on long-
term diet impact, but emerging interventions like the UC 
Exclusion Diet (which combines partial enteral nutrition and 
avoids certain additives, somewhat analogous to CDED for 
UC) have shown promise in steroid-free remission for refrac-
tory cases [186]. Overall, patients who incorporate a healthy, 
anti-inflammatory diet as part of their lifestyle (alongside 
needed medications) often report fewer flare-ups and better 
overall disease control.

Quality of Life (QoL)

Effective dietary interventions can substantially improve 
quality of life in IBD patients. Many diets target symptom 
relief – reducing daily pain, bloating, urgency can allow 
patients to return to normal activities and reduce anxiety 
around eating [124, 126, 187]. Even where diets do not 
replace medication, patients often feel empowered by having 
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a self-management tool, which can improve mental well-
being. The MD, for instance, is associated with improved 
mood and energy levels, likely due to its dense nutrient con-
tent and possible influence on the gut-brain axis [188]. On 
the flip side, extremely restrictive diets can worsen quality of 
life if they lead to social isolation or stress around food. It’s a 
balance: a diet that’s slightly less efficacious but much easier 
to follow (like MD) might be better for QoL than a highly 
efficacious but unsustainable one. Most studies report good 
patient satisfaction in diet groups when the diet works – e.g., 
in CDED trials, parents and kids were happy to have a food-
based option and reported improved family quality of life 
vs those who had to do formula-only therapy [60, 62, 64].

Nutritional Status

A crucial goal in IBD management is maintaining proper 
nutrition, given that malnutrition is common in active dis-
ease [189]. Diet interventions must ensure adequate protein, 
calories, and micronutrients. EEN excels at rapidly correct-
ing malnutrition in pediatric CD’s, often leading to weight 
gain and catch-up growth [20, 26, 46, 49]. Whole-food diets 
like MD or plant-based can replete micronutrients if care-
fully planned. However, overly restrictive regimens risk 
deficiencies – for example, long-term SCD without supple-
ments could cause folate or B-vitamin deficits due to lack of 
fortified grains [66]. The IBD-AID was explicitly designed 
to be nutritionally adequate, including lean meats and grains 
to cover needs [162]. Regular monitoring of weight and lab 
markers (iron, vitamin D, B12) is advised when patients are 
on any significant diet change. In pediatric patients, growth 
and development must be tracked; diets may need to be 
liberalized or supplemented to ensure children get enough 
calcium, vitamin D, protein, and overall energy for growth. 
Fortunately, many of the diets we reviewed, when done prop-
erly, improve nutritional intake promoting the consume of 
nutrient-dense foods.

Safety

Most dietary interventions are quite safe if done with guid-
ance. The main risks are malnutrition from overly restric-
tive practices and potential delay of necessary medical 
therapy if a patient or provider relies on diet alone inap-
propriately long. It’s important that diet not be seen as a 
replacement for proven medications in moderate-severe 
disease without evidence. Instead, diet is best used as 
adjunct (or primary in specific mild cases like pediatric 
CD’s induction with EEN). Some patients may overdo cer-
tain diets – e.g., staying in the low-FODMAP elimination 
phase too long could harm microbiome diversity or cause 
fiber/vitamin shortfalls. Another example: a vegan diet, 
if unmonitored, can lead to B12 deficiency which could 

exacerbate anemia in IBD. Reintroduction and person-
alization are crucial for safety. Thus, healthcare provider 
support (dietitian involvement) is recommended to ensure 
safety.

In conclusion of results, multiple diets have shown abil-
ity to induce or maintain remission and/or improve symp-
toms in IBD to varying degrees. The strength of evidence 
is highest for EEN (especially in pediatric CD’s) and for 
CDED + partial EN (recent high-quality trials), moderate 
for MD and low-FODMAP (for symptom control, sup-
ported by RCTs for QOL), and weaker (mostly observa-
tional) for SCD, IBD-AID, and plant-based diets—though 
these latter approaches have many positive anecdotal and 
physiological rationales. No single diet is a magic bullet, 
and patient-to-patient variability in response is evident. 
Accordingly, current evidence supports the adoption of 
individualized dietary interventions, typically guided by 
a structured trial-and-error process under clinical supervi-
sion, in order to identify a sustainable nutritional strategy 
that optimally complements pharmacological treatment 
and ensures adequate nutrient intake.

Strength of Evidence and Real‑World 
Application of Dietary Strategies in IBD

Strength of Evidence and Clinical Integration

Based on current evidence, EEN (in pediatric CD’s) stands 
at the top in terms of proven efficacy (induction of remission 
comparable to steroids) [19]. It is incorporated into pediatric 
guidelines as first-line therapy for mild-moderate CD. The 
CDED, supported by recent RCTs [22], is emerging as a 
viable alternative to EEN with better adherence – we expect 
to see it included in future guidelines if results are replicated. 
The Mediterranean diet and similar whole-food diets have 
moderate evidence; they may not induce remission alone 
but are highly sensible for long-term health and possibly 
to prevent flares [190]. Low-FODMAP diet has strong evi-
dence for symptomatic relief and should be integrated as a 
management tool for patients in remission who suffer from 
functional symptoms; gastroenterologists are increasingly 
referring patients with IBD to low-FODMAP under dieti-
tian supervision to improve quality of life [124, 191]. Diets 
like SCD and IBD-AID, despite less rigorous evidence, are 
used by patients; clinicians should be aware of them and 
provide guidance rather than dismiss them outright, since 
some patients do report benefit. It may be reasonable to sup-
port a trial of SCD/IBD-AID in a motivated patient with 
mild disease or as adjunct in more severe disease – but with 
close monitoring and a fallback to medical therapy if there’s 
no improvement.
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Patient Adherence, Psychosocial Considerations, 
and Practical Barriers

Adherence remains a central challenge in dietary therapy for 
IBD. Diets that allow flexibility—such as the Mediterranean, 
CDED, or semi-vegetarian approaches—tend to see better 
long-term compliance compared to more rigid regimens like 
EEN or the SCD. Sustained adherence depends not only 
on dietary complexity, but also on individual psychosocial 
and cultural context. For example, children and adolescents 
often depend on family support for meal preparation and 
face peer pressures that can hinder strict adherence, espe-
cially to restrictive diets [192]. Adults may struggle with 
social eating or lack motivation when dietary changes feel 
isolating or overly burdensome. Dietary interventions can 
empower patients by offering a sense of agency in manag-
ing their disease. However, if misapplied or overly restric-
tive, they may foster disordered eating behaviors, particu-
larly in vulnerable groups. Providers should be attentive to 
emotional distress, unintentional weight loss, or rigid food 
rules that signal unhealthy patterns. Cultural preferences 
and dietary norms should also guide recommendations. Suc-
cessful implementation often hinges on culturally sensitive 
adaptations—like identifying familiar low-FODMAP alter-
natives or plant-based proteins that align with traditional 
diets. Similarly, financial and practical barriers—such as 
the cost of specialized products or limited time for meal 
preparation—can reduce access to therapeutic diets. In such 
cases, a pragmatic, simplified dietary approach emphasizing 
reduction of ultra-processed foods and inclusion of whole, 
nutrient-dense options may offer a more realistic entry point. 
Ultimately, dietary strategies in IBD should be individual-
ized. Choosing the least restrictive effective option, offering 
professional support (e.g., dietitians), and framing diet as an 
adjunct—not a replacement—for medical therapy are key to 
success in real-world settings.

Individual Variability in Response

It is evident that not all patients respond to a given diet. Some 
may flare despite a strict diet, while others achieve remission 
coincident with dietary change. This variability likely stems 
from differences in individual disease characteristics (location, 
behavior of IBD), genetics, baseline microbiome, and perhaps 
undiscovered food intolerances [193]. For instance, a patient 
with ileal CD’s might respond well to EEN but a patient with 
primarily colonic disease might not see as much benefit from 
diet alone. Likewise, a UC patient with significant dysbiosis 
might improve on a plant-based diet, whereas another with a 
more immunologically driven inflammation might need immu-
nosuppression regardless of diet. This underscores a need for 
personalized nutrition—diets tailored to the person’s microbi-
ome profile and disease state. Future tools, such as microbiome 

or metabolomic biomarkers, could help predict which patients 
will benefit from which diet. In practice today, a trial-and-error 
approach is often used: if one diet fails or is not tolerated, 
another approach can be tried. Importantly, patients should be 
cautioned not to blame themselves if a diet doesn’t help – it 
may simply be that their disease is too aggressive or that diet 
addresses only one aspect of their illness.

Role of Healthcare Provider Support

The importance of multidisciplinary support cannot be over-
stated. Gastroenterologists, dietitians, and psychologists, 
working together, dramatically increase the success of dietary 
interventions [194, 195]. Dietitians translate the diet theory 
into practical grocery lists and recipes, and can ensure nutri-
tional adequacy. Regular follow-up with a dietitian helps 
troubleshoot adherence issues and adjust the diet as needed. 
Mental health professionals can assist patients struggling with 
the emotional burden of dietary limitations or those whose 
relationship with food is fraught with anxiety [194]. Engag-
ing family members is also beneficial – if the whole family 
embraces a diet (when feasible), the patient feels less isolated 
and the diet becomes part of normal routine. An example is 
pediatric CD’s: families who all eat the CDED meals together 
see the child have an easier time compared to when the child 
is singled out with a separate meal [196].

Medical Therapy Interplay

Dietary therapy should be seen as complementary to phar-
macologic therapy, not necessarily as an “alternative.” The 
ideal approach in difficult IBD might be combination ther-
apy – using diet plus medication to achieve deep remission. 
There is some evidence that diet can enhance drug effec-
tiveness (for instance, one study suggested that combining 
partial EN with biologics improved outcomes versus biolog-
ics alone) [22]. Conversely, a good diet might allow use of 
lower medication doses or help patients come off steroids 
faster [161]. However, it’s crucial for patients and providers 
to communicate – if a patient is trying a diet, the provider 
should know so they can monitor closely and ensure that, 
if the patient is failing the diet approach, medical rescue is 
provided before disease worsens. As we move forward, inte-
grative protocols may emerge (e.g., using EEN or CDED in 
initial induction, then transitioning to maintenance biologic 
with a Mediterranean diet).

Gaps in Research and Future Directions

Despite growing interest in diet as a therapeutic tool for IBD, 
the evidence base remains limited. Many popular interven-
tions—such as IBD-AID, vegan or semi-vegetarian diets, 
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and even personalized approaches—lack large randomized 
controlled trials (RCTs). Challenges like blinding, individual 
variability, and long-term follow-up hinder the generation of 
robust data. Yet without high-quality trials, integration of 
dietary strategies into clinical guidelines remains difficult.

A key research gap involves mechanistic understanding. 
While plausible theories exist—such as modulation of the 
microbiota, shifts in metabolite production (e.g., short-chain 
fatty acids), or enhancement of barrier function—more work 
is needed to pinpoint which dietary components are respon-
sible for therapeutic effects. This could lead to more targeted 
interventions, where only specific triggers (e.g., emulsifi-
ers, added sugars) are removed or beneficial elements (e.g., 
prebiotics, fermented foods) added, reducing the need for 
broad, restrictive regimens.

Future research should also account for population diver-
sity. Most current data come from North America, Europe, 
or Japan, limiting generalizability. Cultural dietary patterns, 
baseline microbiome composition, and disease phenotypes 
(e.g., ileal vs colonic CD’s, left-sided vs pancolitis UC) 
likely influence response. Stratified studies and more global 
representation are essential.

To Advance the Field, Several Promising 
Directions Emerge

Personalized Nutrition

Integrating microbiome and genetic data may allow tailored 
dietary prescriptions. For instance, baseline microbial pro-
files could identify patients likely to benefit from high-fiber 
diets, while genetic markers (e.g., IL-23 receptor variants) 
may suggest who would benefit from specific nutrients or 
anti-inflammatory compounds.

Biomarker‑Driven Adjustments

Monitoring markers like fecal calprotectin or microbial 
metabolites (e.g., butyrate, bile acids) could guide dietary 
decisions. In the future, home-based kits might allow real-
time feedback on the impact of diet on inflammation and 
microbial health.

Combination Therapy Trials

Diet should not be seen in isolation. Studies exploring 
synergy between dietary interventions and pharmacologic 
therapies (e.g., biologics + CDED) are needed. Combination 
strategies may optimize mucosal healing, reduce medication 
doses, or lower the risk of post-surgical recurrence.

Long‑Term and Pediatric Studies

Most dietary research is short-term. Trials exceeding one 
year, particularly in children, are essential to assess sus-
tained remission, growth, and quality of life. Ongoing trials 
in CDED and IBD-AID are promising, but broader investi-
gations are required.

Education and Clinical Guidelines

Evidence-based dietary algorithms tailored to clinical 
context (e.g., low-FODMAP for IBS-type symptoms, 
EEN for pediatric CD’s) would help clinicians implement 
nutrition therapy appropriately. Training programs should 
include nutrition education for both gastroenterologists and 
dietitians.

Overall, the role of diet in IBD is evolving from a periph-
eral consideration to a central pillar of integrative care. 
Within a comprehensive and well-organized IBD center, 
interdisciplinary management that includes nutritional 
strategies may offer significant benefits to patients. [195] 
As research progresses, the goal is to enable clinicians to 
offer evidence-based dietary guidance alongside medica-
tions, empowering patients with tools to actively support 
their gut health.

Conclusion

In conclusion, dietary therapy in IBD has moved from the 
periphery to a more prominent position, supported by grow-
ing scientific evidence. However, its efficacy is clearly diet-
specific and phenotype-specific: formula-based therapies 
such as EEN remain most effective in pediatric CD, exclu-
sion diets like CDED show promise in mild–moderate CD, 
while whole-food patterns or symptom-directed strategies 
are more appropriate in selected UC or functional-overlay 
phenotypes.

Across all dietary approaches, adherence remains the cen-
tral real-world limiting factor, often determining whether 
clinical remission or symptomatic benefit can be achieved 
and sustained. This highlights the need for practical, accept-
able, and patient-centered nutritional plans developed in col-
laboration with dietitians.

Looking ahead, microbiome- and biomarker-guided 
personalization represents a logical and exciting next step. 
Emerging evidence suggests that specific microbial signa-
tures, inflammatory markers, and food-response phenotypes 
may help clinicians match the right diet to the right patient, 
improving both outcomes and adherence.

By embracing diet as a therapeutic ally—and tailoring it 
according to disease phenotype, patient preferences, and bio-
logical signatures—clinicians can deliver truly personalized 
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nutritional management for IBD. This evolution in care 
holds promise for better long-term outcomes, enhanced qual-
ity of life, and greater patient empowerment.

Author Contributions  Calabrese F and Bodini G conceptualized and 
designed the study, created the artwork, supervised, and made critical 
revisions; Calabrese F conducted the literature review, did the analysis, 
interpretation of data and drafted the original manuscript; Pasta A, 
Formisano E, Marabotto E, Furnari M, Zentilin P, Giannini EG, Pisci-
otta L prepared the draft and approved the submitted version.

Funding  Open access funding provided by Università degli Studi di 
Genova within the CRUI-CARE Agreement. None to declare.

Data Availability  No datasets were generated or analyzed during the 
current study.

Declarations 

Conflict of interest  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Cushing K, Higgins PDR. Management of Crohn Disease: 
A Review. JAMA [Internet]. 2021 Jan 5 [cited 2025 May 
12];325(1):69–80. Available from: https://​jaman​etwork.​com/​
journ​als/​jama/​fulla​rticle/​27746​86

	 2.	 Gros B, Kaplan GG. Ulcerative Colitis in Adults: A Review. 
JAMA [Internet]. 2023 Sep 12 [cited 2025 May 12];330(10):951–
65. Available from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​37698​559/

	 3.	 Adolph TE, Meyer M, Schwärzler J, Mayr L, Grabherr F, Tilg H. 
The metabolic nature of inflammatory bowel diseases. Nat Rev 
Gastroenterol Hepatol [Internet]. 2022 Dec 1 [cited 2025 May 
12];19(12):753–67. Available from: https://​www.​nature.​com/​
artic​les/​s41575-​022-​00658-y

	 4.	 Fiocchi C. Inflammatory bowel disease pathogenesis: Where 
are we? Journal of Gastroenterology and Hepatology (Australia) 
[Internet]. 2015 Mar 1 [cited 2025 May 12];30(S1):12–8. Avail-
able from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​25827​798/

	 5.	 Zhang YZ, Li YY. Inflammatory bowel disease: Pathogenesis. 
World J Gastroenterol [Internet]. 2014 Jan 7 [cited 2025 May 
12];20(1):91–9. Available from: https://​pubmed.​ncbi.​nlm.​nih.​
gov/​24415​861/

	 6.	 Bodini G, Ghezzi A, Pasta A, Marabotto E, Calabrese F, Fac-
chini C, et al. Reduction of Fecal Calprotectin Levels Induced 
by a Short Course of Escherichia Coli Nissle is Associated with 
a Lower Likelihood of Disease Flares in Patients with Ulcera-
tive Colitis in Clinical Remission. Journal of Gastrointestinal 

and Liver Diseases [Internet]. 2023 Dec 1 [cited 2025 May 
17];32(4):438–43. Available from: https://​pubmed.​ncbi.​nlm.​nih.​
gov/​38147​604/

	 7.	 Peters V, Bolte L, Schuttert E, Andreu-Sánchez S, Dijkstra G, 
Weersma R, et al. Western and Carnivorous Dietary Patterns 
are Associated with Greater Likelihood of IBD Development in 
a Large Prospective Population-based Cohort. J Crohns Colitis 
[Internet]. 2022 Jun 1 [cited 2025 May 12];16(6):931–9. Avail-
able from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​34864​946/

	 8.	 Rizzello F, Spisni E, Giovanardi E, Imbesi V, Salice M, Alvisi 
P, et al. Implications of the Westernized Diet in the Onset and 
Progression of IBD. Nutrients [Internet]. 2019 May 1 [cited 2025 
May 12];11(5):1033. Available from: https://​pmc.​ncbi.​nlm.​nih.​
gov/​artic​les/​PMC65​66788/

	 9.	 Martinez KB, Leone V, Chang EB. Western diets, gut dysbiosis, 
and metabolic diseases: Are they linked? Gut Microbes [Inter-
net]. 2017 Mar 4 [cited 2025 May 12];8(2):130. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC53​90820/

	 10.	 Gravina AG, Pellegrino R, Palladino G, Imperio G, Calabrese F, 
Pasta A, et al. Are Small Molecules Effective in Treating Inflam-
matory Pouch Disorders Following Ileal Pouch-Anal Anastomo-
sis for Ulcerative Colitis? Here Is Where We Stand. Biomol-
ecules [Internet]. 2024 Sep 1 [cited 2025 May 17];14(9):1164. 
Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC11​
430198/

	 11.	 Brown K, DeCoffe D, Molcan E, Gibson DL. Diet-Induced 
Dysbiosis of the Intestinal Microbiota and the Effects on Immu-
nity and Disease. Nutrients [Internet]. 2012 [cited 2025 May 
17];4(8):1095. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC34​48089/

	 12.	 Elhag DA, Kumar M, Saadaoui M, Akobeng AK, Al-Mudahka 
F, Elawad M, et al. Inflammatory Bowel Disease Treatments and 
Predictive Biomarkers of Therapeutic Response. Int J Mol Sci 
[Internet]. 2022 Jul 1 [cited 2025 May 12];23(13):6966. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC92​66456/

	 13.	 Pasta A, Calabrese F, Marabotto E, Furnari M, Demarzo MG, 
Pellegrino R, et al. Comparison of the Safety and Efficacy of 
Ustekinumab and Vedolizumab in Patients with Crohn’s Disease: 
A Systematic Review and Meta-Analysis of Propensity Score 
Matched Cohort Studies. Diseases [Internet]. 2024 Nov 1 [cited 
2025 May 17];12(11):295. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC11​593252/

	 14.	 Tursi A, Mocci G, Cingolani L, Savarino E, Pica R, Cocco A, 
et al. Use of tofacitinib as first or second-line therapy is associ-
ated with better outcomes in patients with ulcerative colitis: data 
from a real-world study. Expert Opin Pharmacother [Internet]. 
2023 [cited 2025 May 17];24(14):1649–56. Available from: 
https://​pubmed.​ncbi.​nlm.​nih.​gov/​37358​928/

	 15.	 Bischoff SC, Bager P, Escher J, Forbes A, Hébuterne X, Hvas 
CL, et al. ESPEN guideline on Clinical Nutrition in inflammatory 
bowel disease. Clinical Nutrition [Internet]. 2023 Mar 1 [cited 
2025 May 12];42(3):352–79. Available from: https://​www.​clini​
calnu​triti​onjou​rnal.​com/​action/​showF​ullTe​xt?​pii=​S0261​56142​
20042​89

	 16.	 Duff W, Haskey N, Potter G, Alcorn J, Hunter P, Fowler S. 
Non-pharmacological therapies for inflammatory bowel dis-
ease: Recommendations for self-care and physician guidance. 
World J Gastroenterol [Internet]. 2018 Jul 28 [cited 2025 May 
12];24(28):3055. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC60​64965/

	 17.	 Connors J, Basseri S, Grant A, Giffin N, Mahdi G, Noble A, et al. 
Exclusive Enteral Nutrition Therapy in Paediatric Crohn’s Dis-
ease Results in Long-term Avoidance of Corticosteroids: Results 
of a Propensity-score Matched Cohort Analysis. J Crohns Colitis 
[Internet]. 2017 Sep 1 [cited 2025 May 13];11(9):1063. Available 
from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC58​81686/

http://creativecommons.org/licenses/by/4.0/
https://jamanetwork.com/journals/jama/fullarticle/2774686
https://jamanetwork.com/journals/jama/fullarticle/2774686
https://pubmed.ncbi.nlm.nih.gov/37698559/
https://www.nature.com/articles/s41575-022-00658-y
https://www.nature.com/articles/s41575-022-00658-y
https://pubmed.ncbi.nlm.nih.gov/25827798/
https://pubmed.ncbi.nlm.nih.gov/24415861/
https://pubmed.ncbi.nlm.nih.gov/24415861/
https://pubmed.ncbi.nlm.nih.gov/38147604/
https://pubmed.ncbi.nlm.nih.gov/38147604/
https://pubmed.ncbi.nlm.nih.gov/34864946/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6566788/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6566788/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5390820/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11430198/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11430198/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3448089/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3448089/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9266456/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11593252/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11593252/
https://pubmed.ncbi.nlm.nih.gov/37358928/
https://www.clinicalnutritionjournal.com/action/showFullText?pii=S0261561422004289
https://www.clinicalnutritionjournal.com/action/showFullText?pii=S0261561422004289
https://www.clinicalnutritionjournal.com/action/showFullText?pii=S0261561422004289
https://pmc.ncbi.nlm.nih.gov/articles/PMC6064965/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6064965/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5881686/


1669Digestive Diseases and Sciences (2026) 71:1650–1676	

	 18.	 Svolos # V, Gordon H, Lomer MCE, Aloi M, Bancil A, Day AS, 
et al. European Crohn’s and Colitis Organisation consensus on 
dietary management of inflammatory bowel disease. J Crohns 
Colitis [Internet]. 2025 Sep 28 [cited 2025 Nov 20];19(9). Avail-
able from: https://​doi.​org/​10.​1093/​ecco-​jcc/​jjaf1​22

	 19.	 Pigneur B, Lepage P, Mondot S, Schmitz J, Goulet O, Doré J, 
et al. Mucosal Healing and Bacterial Composition in Response 
to Enteral Nutrition Vs Steroid-based Induction Therapy - A 
Randomised Prospective Clinical Trial in Children with Crohn’s 
Disease. J Crohns Colitis [Internet]. 2019 Jul 25 [cited 2025 May 
12];13(7):846–55. Available from: https://​pubmed.​ncbi.​nlm.​nih.​
gov/​30541​015/

	 20.	 Adamji M, Day AS. An overview of the role of exclusive enteral 
nutrition for complicated Crohn’s disease. Intest Res [Internet]. 
2018 Apr 1 [cited 2025 May 13];17(2):171. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC65​05086/

	 21.	 Ashton JJ, Gavin J, Beattie RM. Exclusive enteral nutrition in 
Crohn’s disease: Evidence and practicalities. Clinical Nutrition 
[Internet]. 2019 Feb 1 [cited 2025 May 13];38(1):80–9. Available 
from: https://​www.​clini​calnu​triti​onjou​rnal.​com/​action/​showF​
ullTe​xt?​pii=​S0261​56141​83003​84

	 22.	 Levine A, Wine E, Assa A, Sigall Boneh R, Shaoul R, Kori M, 
et al. Crohn’s Disease Exclusion Diet Plus Partial Enteral Nutri-
tion Induces Sustained Remission in a Randomized Controlled 
Trial. Gastroenterology [Internet]. 2019 Aug 1 [cited 2025 May 
12];157(2):440–450.e8. Available from: https://​pubmed.​ncbi.​
nlm.​nih.​gov/​31170​412/

	 23.	 Yu Y, Chen KC, Chen J. Exclusive enteral nutrition versus cor-
ticosteroids for treatment of pediatric Crohn’s disease: a meta-
analysis. World Journal of Pediatrics [Internet]. 2019 Feb 4 [cited 
2025 May 13];15(1):26–36. Available from: https://​pubmed.​ncbi.​
nlm.​nih.​gov/​30666​565/

	 24.	 Swaminath A, Feathers A, Ananthakrishnan AN, Falzon L, Li 
Ferry S. Systematic Review with Meta-Analysis: Enteral Nutri-
tion Therapy for the Induction of Remission in Pediatric Crohn’s 
Disease. Aliment Pharmacol Ther [Internet]. 2017 Oct 1 [cited 
2025 May 13];46(7):645. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC57​98240/

	 25.	 Ruemmele FM, Veres G, Kolho KL, Griffiths A, Levine A, 
Escher JC, et al. Consensus guidelines of ECCO/ESPGHAN on 
the medical management of pediatric Crohn’s disease. J Crohns 
Colitis [Internet]. 2014 Oct 1 [cited 2025 May 13];8(10):1179–
207. Available from: https://​doi.​org/​10.​1016/j.​crohns.​2014.​04.​
005

	 26.	 Triantafillidis JK, Vagianos C, Papalois AE. The Role of Enteral 
Nutrition in Patients with Inflammatory Bowel Disease: Current 
Aspects. Biomed Res Int [Internet]. 2015 Jan 1 [cited 2025 May 
13];2015(1):197167. Available from: /doi/pdf/https://​doi.​org/​10.​
1155/​2015/​197167

	 27.	 Mitrev N, Huang H, Hannah B, Kariyawasam VC. Review 
of exclusive enteral therapy in adult Crohn’s disease. BMJ 
Open Gastroenterol [Internet]. 2021 Sep 27 [cited 2025 May 
13];8(1):e000745. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC84​77235/

	 28.	 Thibault R, Abbasoglu O, Ioannou E, Meija L, Ottens-Ous-
soren K, Pichard C, et al. ESPEN guideline on hospital nutri-
tion. Clinical Nutrition [Internet]. 2021 Dec 1 [cited 2025 May 
13];40(12):5684–709. Available from: https://​www.​scien​cedir​
ect.​com/​scien​ce/​artic​le/​pii/​S0261​56142​10045​68

	 29.	 Yoon JY. Nutritional approach as therapeutic manipulation in 
inflammatory bowel disease. Intest Res [Internet]. 2019 [cited 
2025 May 13];17(4):463. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC68​21940/

	 30.	 Boumessid K, Barreau F, Mas E. How Can a Polymeric For-
mula Induce Remission in Crohn’s Disease Patients? Int J Mol 
Sci [Internet]. 2021 Apr 2 [cited 2025 May 13];22(8):4025. 

Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC80​
70662/

	 31.	 Bilal M, Ashraf S, Zhao X. Dietary Component-Induced Inflam-
mation and Its Amelioration by Prebiotics, Probiotics, and 
Synbiotics. Front Nutr [Internet]. 2022 Jul 22 [cited 2025 May 
13];9:931458. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​
les/​PMC93​54043/

	 32.	 Recharla N; ;, Zhang K;, Johnson JC;, Golovko G;, Khanipov 
K;, Brining DL;, et al. Exclusive Enteral Nutrition Beneficially 
Modulates Gut Microbiome in a Preclinical Model of Crohn’s-
like Colitis. Nutrients 2024, Vol 16, Page 363 [Internet]. 2024 
Jan 26 [cited 2025 May 13];16(3):363. Available from: https://​
www.​mdpi.​com/​2072-​6643/​16/3/​363/​htm

	 33.	 Melton SL, Taylor KM, Gibson PR, Halmos EP. Review article: 
Mechanisms underlying the effectiveness of exclusive enteral 
nutrition in Crohn’s disease. Aliment Pharmacol Ther [Internet]. 
2023 May 1 [cited 2025 May 13];57(9):932–47. Available from: 
/doi/pdf/https://​doi.​org/​10.​1111/​apt.​17451

	 34.	 Geesala R, Gongloor P, Recharla N, Shi XZ. Mechanisms of 
Action of Exclusive Enteral Nutrition and Other Nutritional 
Therapies in Crohn’s Disease. Nutrients 2024, Vol 16, Page 3581 
[Internet]. 2024 Oct 22 [cited 2025 May 13];16(21):3581. Avail-
able from: https://​www.​mdpi.​com/​2072-​6643/​16/​21/​3581/​htm

	 35.	 Barbara G, Barbaro MR, Fuschi D, Palombo M, Falangone F, 
Cremon C, et al. Inflammatory and Microbiota-Related Regula-
tion of the Intestinal Epithelial Barrier. Front Nutr [Internet]. 
2021 Sep 13 [cited 2025 May 13];8:718356. Available from: 
www.​front​iersin.​org

	 36.	 Sugihara K, Morhardt TL, Kamada N. The Role of Dietary Nutri-
ents in Inflammatory Bowel Disease. Front Immunol [Internet]. 
2019 [cited 2025 May 13];9(JAN):3183. Available from: https://​
pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC63​40967/

	 37.	 Wu G, Bazer FW, Davis TA, Kim SW, Li P, Marc Rhoads J, 
et al. Arginine metabolism and nutrition in growth, health and 
disease. Amino Acids [Internet]. 2008 May [cited 2025 May 
13];37(1):153. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC26​77116/

	 38.	 Doley J. Enteral Nutrition Overview. Nutrients [Internet]. 2022 
Jun 1 [cited 2025 May 13];14(11). Available from: https://​pub-
med.​ncbi.​nlm.​nih.​gov/​35683​980/

	 39.	 Narula N, Dhillon A, Zhang D, Sherlock ME, Tondeur M, Zachos 
M. Enteral nutritional therapy for induction of remission in 
Crohn’s disease. Cochrane Database Syst Rev [Internet]. 2018 
Apr 1 [cited 2025 May 16];2018(4):CD000542. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC64​94406/

	 40.	 Sakurai T, Matsui T, Yao T, Takagi Y, Hirai F, Aoyagi K, et al. 
Short-term efficacy of enteral nutrition in the treatment of active 
Crohn’s disease: A randomized, controlled trial comparing nutri-
ent formulas. Journal of Parenteral and Enteral Nutrition [Inter-
net]. 2002 Mar 1 [cited 2025 May 16];26(2):98–103. Available 
from: /doi/pdf/https://​doi.​org/​10.​1177/​01486​07102​02600​298

	 41.	 Verma S, Brown S, Kirkwood B, Giaffer MH. Polymeric versus 
elemental diet as primary treatment in active Crohn’s disease: 
A randomized, double-blind trial. American Journal of Gastro-
enterology [Internet]. 2000 [cited 2025 May 16];95(3):735–9. 
Available from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​10710​067/

	 42.	 Frank S, Kullmann S, Veit R. Food related processes in the insu-
lar cortex. Front Hum Neurosci [Internet]. 2013 Aug 23 [cited 
2025 May 16];7(AUG):499. Available from: https://​pmc.​ncbi.​
nlm.​nih.​gov/​artic​les/​PMC37​50209/

	 43.	 Wall CL, Gearry RB, Day AS. Polymeric formula is more pal-
atable than elemental formula to adults with Crohn’s disease. 
ESPEN J [Internet]. 2014 Dec 1 [cited 2025 May 16];9(6):e200–
3. Available from: https://​www.​scien​cedir​ect.​com/​scien​ce/​artic​
le/​pii/​S2212​82631​40004​38

https://doi.org/10.1093/ecco-jcc/jjaf122
https://pubmed.ncbi.nlm.nih.gov/30541015/
https://pubmed.ncbi.nlm.nih.gov/30541015/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6505086/
https://www.clinicalnutritionjournal.com/action/showFullText?pii=S0261561418300384
https://www.clinicalnutritionjournal.com/action/showFullText?pii=S0261561418300384
https://pubmed.ncbi.nlm.nih.gov/31170412/
https://pubmed.ncbi.nlm.nih.gov/31170412/
https://pubmed.ncbi.nlm.nih.gov/30666565/
https://pubmed.ncbi.nlm.nih.gov/30666565/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5798240/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5798240/
https://doi.org/10.1016/j.crohns.2014.04.005
https://doi.org/10.1016/j.crohns.2014.04.005
https://doi.org/10.1155/2015/197167
https://doi.org/10.1155/2015/197167
https://pmc.ncbi.nlm.nih.gov/articles/PMC8477235/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8477235/
https://www.sciencedirect.com/science/article/pii/S0261561421004568
https://www.sciencedirect.com/science/article/pii/S0261561421004568
https://pmc.ncbi.nlm.nih.gov/articles/PMC6821940/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6821940/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8070662/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8070662/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9354043/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9354043/
https://www.mdpi.com/2072-6643/16/3/363/htm
https://www.mdpi.com/2072-6643/16/3/363/htm
https://doi.org/10.1111/apt.17451
https://www.mdpi.com/2072-6643/16/21/3581/htm
http://www.frontiersin.org
https://pmc.ncbi.nlm.nih.gov/articles/PMC6340967/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6340967/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2677116/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2677116/
https://pubmed.ncbi.nlm.nih.gov/35683980/
https://pubmed.ncbi.nlm.nih.gov/35683980/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6494406/
https://doi.org/10.1177/014860710202600298
https://pubmed.ncbi.nlm.nih.gov/10710067/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3750209/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3750209/
https://www.sciencedirect.com/science/article/pii/S2212826314000438
https://www.sciencedirect.com/science/article/pii/S2212826314000438


1670	 Digestive Diseases and Sciences (2026) 71:1650–1676

	 44.	 Levine A, Wine E, Assa A, Sigall Boneh R, Shaoul R, Kori M, 
et al. Crohn’s Disease Exclusion Diet Plus Partial Enteral Nutri-
tion Induces Sustained Remission in a Randomized Controlled 
Trial. Gastroenterology [Internet]. 2019 Aug 1 [cited 2025 May 
16];157(2):440–450.e8. Available from: https://​pubmed.​ncbi.​
nlm.​nih.​gov/​31170​412/

	 45.	 Borrelli O, Cordischi L, Cirulli M, Paganelli M, Labalestra V, 
Uccini S, et al. Polymeric Diet Alone Versus Corticosteroids 
in the Treatment of Active Pediatric Crohn’s Disease: A Ran-
domized Controlled Open-Label Trial. Clinical Gastroenter-
ology and Hepatology [Internet]. 2006 Jun [cited 2025 May 
16];4(6):744–53. Available from: https://​pubmed.​ncbi.​nlm.​nih.​
gov/​16682​258/

	 46.	 Day AS, Lopez RN. Exclusive enteral nutrition in children 
with Crohn’s disease. World Journal of Gastroenterology : 
WJG [Internet]. 2015 Jun 14 [cited 2025 May 16];21(22):6809. 
Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC44​
62720/

	 47.	 Gassull MA, Fernández-Bañares F, Cabré E, Papo M, Giaffer 
MH, Sánchez-Lombraña JL, et al. Fat composition may be a 
clue to explain the primary therapeutic effect of enteral nutri-
tion in Crohn’s disease: Results of a double blind randomised 
multicentre European trial. Gut [Internet]. 2002 [cited 2025 
May 16];51(2):164–8. Available from: https://​pubmed.​ncbi.​
nlm.​nih.​gov/​12117​873/

	 48.	 Luo J, Xie YM, Wu M, Zhao JG, Hu LL. Global attitudes on 
and the status of enteral nutrition therapy for pediatric inflam-
matory bowel disease. Front Med (Lausanne) [Internet]. 2022 
Dec 8 [cited 2025 May 17];9:1036793. Available from: https://​
pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC97​73139/

	 49.	 Akobeng AK, Thomas AG. Refeeding syndrome following 
exclusive enteral nutritional treatment in crohn disease. J Pedi-
atr Gastroenterol Nutr [Internet]. 2010 Sep [cited 2025 May 
17];51(3):364–6. Available from: https://​pubmed.​ncbi.​nlm.​nih.​
gov/​20639​770/

	 50.	 González-Torres L, Moreno-Álvarez A, Fernández-Lorenzo 
AE, Leis R, Solar-Boga A. The Role of Partial Enteral Nutri-
tion for Induction of Remission in Crohn’s Disease: A System-
atic Review of Controlled Trials. Nutrients [Internet]. 2022 
Dec 1 [cited 2025 May 17];14(24):5263. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC97​84970/

	 51.	 Gatti S, Galeazzi T, Franceschini E, Annibali R, Albano V, 
Verma AK, et al. Effects of the Exclusive Enteral Nutrition 
on the Microbiota Profile of Patients with Crohn’s Disease: 
A Systematic Review. Nutrients [Internet]. 2017 Aug 4 [cited 
2025 May 17];9(8):832. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC55​79625/

	 52.	 Fusco W, Lorenzo MB, Cintoni M, Porcari S, Rinninella E, 
Kaitsas F, et  al. Short-Chain Fatty-Acid-Producing Bacte-
ria: Key Components of the Human Gut Microbiota. Nutri-
ents [Internet]. 2023 May 1 [cited 2025 May 17];15(9):2211. 
Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​
180739/

	 53.	 Diederen K, Li J V., Donachie GE, de Meij TG, de Waart DR, 
Hakvoort TBM, et al. Exclusive enteral nutrition mediates gut 
microbial and metabolic changes that are associated with remis-
sion in children with Crohn’s disease. Sci Rep [Internet]. 2020 
Dec 1 [cited 2025 May 17];10(1):1–17. Available from: https://​
www.​nature.​com/​artic​les/​s41598-​020-​75306-z

	 54.	 Lee D, Albenberg L, Compher C, Baldassano R, Piccoli D, Lewis 
JD, et al. Diet in the Pathogenesis and Treatment of Inflammatory 
Bowel Diseases. Gastroenterology [Internet]. 2015 May 1 [cited 
2025 May 17];148(6):1087. Available from: https://​pmc.​ncbi.​
nlm.​nih.​gov/​artic​les/​PMC44​09494/

	 55.	 Logan M, Gkikas K, Svolos V, Nichols B, Milling S, Gaya DR, 
et al. Analysis of 61 exclusive enteral nutrition formulas used 

in the management of active Crohn’s disease-new insights into 
dietary disease triggers. Aliment Pharmacol Ther [Internet]. 
2020 May 1 [cited 2025 Nov 20];51(10):935–47. Available from: 
https://​pubmed.​ncbi.​nlm.​nih.​gov/​32249​975/

	 56.	 Jatkowska A, White B, Gkikas K, Seenan JP, MacDonald J, 
Gerasimidis K. Partial Enteral Nutrition in the Management 
of Crohn’s Disease: A Systematic Review and Meta-Analysis. 
J Crohns Colitis [Internet]. 2024 Nov 20 [cited 2025 May 17]; 
Available from: http://​www.​ncbi.​nlm.​nih.​gov/​pubmed/​39565​924

	 57.	 Yanai H, Levine A, Hirsch A, Boneh RS, Kopylov U, Eran HB, 
et al. The Crohn’s disease exclusion diet for induction and main-
tenance of remission in adults with mild-to-moderate Crohn’s 
disease (CDED-AD): an open-label, pilot, randomised trial. 
Lancet Gastroenterol Hepatol [Internet]. 2022 Jan 1 [cited 2024 
Dec 27];7(1):49–59. Available from: https://​pubmed.​ncbi.​nlm.​
nih.​gov/​34739​863/

	 58.	 Levine A, Wine E, Assa A, Sigall Boneh R, Shaoul R, Kori M, 
et al. Crohn’s Disease Exclusion Diet Plus Partial Enteral Nutri-
tion Induces Sustained Remission in a Randomized Controlled 
Trial. Gastroenterology [Internet]. 2019 Aug 1 [cited 2025 May 
17];157(2):440–450.e8. Available from: https://​pubmed.​ncbi.​
nlm.​nih.​gov/​31170​412/

	 59.	 Boneh RS, Westoby C, Oseran I, Sarbagili-Shabat C, Albenberg 
LG, Lionetti P, et al. The Crohn’s Disease Exclusion Diet: A 
Comprehensive Review of Evidence, Implementation Strategies, 
Practical Guidance, and Future Directions. Inflamm Bowel Dis 
[Internet]. 2023 Oct 3 [cited 2025 May 17];30(10):1888. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC11​446999/

	 60.	 Nazarenkov N, Seeger K, Beeken L, Ananthakrishnan AN, 
Khalili H, Lewis JD, et al. Implementing Dietary Modifications 
and Assessing Nutritional Adequacy of Diets for Inflammatory 
Bowel Disease. Gastroenterol Hepatol (N Y) [Internet]. 2019 
Mar 1 [cited 2025 May 17];15(3):133. Available from: https://​
pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC64​95415/

	 61.	 Pasta A, Formisano E, Calabrese F, Apollonio M, Demarzo MG, 
Marabotto E, et al. The use of the Crohn’s disease exclusion diet 
(CDED) in adults with Crohn’s disease: A randomized controlled 
trial. Eur J Clin Invest [Internet]. 2025 Jan 24 [cited 2025 Feb 
12]; Available from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​39853​756/

	 62.	 Zhu Z, Lei Y, Lin Z. Effects of Crohn’s disease exclusion diet on 
remission: a systematic review. Therap Adv Gastroenterol [Inter-
net]. 2023 Jan 1 [cited 2025 May 17];16:17562848231184056. 
Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​
467299/

	 63.	 Levine A, Wine E, Assa A, Sigall Boneh R, Shaoul R, Kori M, 
et al. Crohn’s Disease Exclusion Diet Plus Partial Enteral Nutri-
tion Induces Sustained Remission in a Randomized Controlled 
Trial. Gastroenterology [Internet]. 2019 Aug 1 [cited 2024 Dec 
27];157(2):440–450.e8. Available from: https://​pubmed.​ncbi.​
nlm.​nih.​gov/​31170​412/

	 64.	 Shabat CS, Scaldaferri F, Zittan E, Hirsch A, Mentella MC, 
Musca T, et al. Use of Faecal Transplantation with a Novel Diet 
for Mild to Moderate Active Ulcerative Colitis: The CRAFT 
UC Randomised Controlled Trial. J Crohns Colitis [Internet]. 
2022 Mar 1 [cited 2025 May 25];16(3):369–78. Available from: 
https://​pubmed.​ncbi.​nlm.​nih.​gov/​34514​495/

	 65.	 Lee D, Albenberg L, Compher C, Baldassano R, Piccoli D, Lewis 
JD, et al. Diet in the pathogenesis and treatment of inflammatory 
bowel diseases. Gastroenterology [Internet]. 2015 May 1 [cited 
2024 Dec 1];148(6):1087–106. Available from: http://​www.​gastr​
ojour​nal.​org/​artic​le/​S0016​50851​50006​94/​fullt​ext

	 66.	 Núñez-Sánchez MA, Melgar S, O’Donoghue K, Martínez-
Sánchez MA, Fernández-Ruiz VE, Ferrer-Gómez M, et  al. 
Crohn’s Disease, Host–Microbiota Interactions, and Immunonu-
trition: Dietary Strategies Targeting Gut Microbiome as Novel 
Therapeutic Approaches. Int J Mol Sci [Internet]. 2022 Aug 1 

https://pubmed.ncbi.nlm.nih.gov/31170412/
https://pubmed.ncbi.nlm.nih.gov/31170412/
https://pubmed.ncbi.nlm.nih.gov/16682258/
https://pubmed.ncbi.nlm.nih.gov/16682258/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4462720/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4462720/
https://pubmed.ncbi.nlm.nih.gov/12117873/
https://pubmed.ncbi.nlm.nih.gov/12117873/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9773139/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9773139/
https://pubmed.ncbi.nlm.nih.gov/20639770/
https://pubmed.ncbi.nlm.nih.gov/20639770/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9784970/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5579625/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5579625/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10180739/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10180739/
https://www.nature.com/articles/s41598-020-75306-z
https://www.nature.com/articles/s41598-020-75306-z
https://pmc.ncbi.nlm.nih.gov/articles/PMC4409494/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4409494/
https://pubmed.ncbi.nlm.nih.gov/32249975/
http://www.ncbi.nlm.nih.gov/pubmed/39565924
https://pubmed.ncbi.nlm.nih.gov/34739863/
https://pubmed.ncbi.nlm.nih.gov/34739863/
https://pubmed.ncbi.nlm.nih.gov/31170412/
https://pubmed.ncbi.nlm.nih.gov/31170412/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11446999/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6495415/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6495415/
https://pubmed.ncbi.nlm.nih.gov/39853756/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10467299/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10467299/
https://pubmed.ncbi.nlm.nih.gov/31170412/
https://pubmed.ncbi.nlm.nih.gov/31170412/
https://pubmed.ncbi.nlm.nih.gov/34514495/
http://www.gastrojournal.org/article/S0016508515000694/fulltext
http://www.gastrojournal.org/article/S0016508515000694/fulltext


1671Digestive Diseases and Sciences (2026) 71:1650–1676	

[cited 2025 May 17];23(15):8361. Available from: https://​pmc.​
ncbi.​nlm.​nih.​gov/​artic​les/​PMC93​69148/

	 67.	 Topping DL, Clifton PM. Short-chain fatty acids and human 
colonic function: Roles of resistant starch and nonstarch pol-
ysaccharides. Physiol Rev [Internet]. 2001 [cited 2025 May 
17];81(3):1031–64. Available from: https://​pubmed.​ncbi.​nlm.​
nih.​gov/​11427​691/

	 68.	 Yanai H, Levine A, Hirsch A, Boneh RS, Kopylov U, Eran HB, 
et al. The Crohn’s disease exclusion diet for induction and main-
tenance of remission in adults with mild-to-moderate Crohn’s 
disease (CDED-AD): an open-label, pilot, randomised trial. 
Lancet Gastroenterol Hepatol [Internet]. 2022 Jan 1 [cited 2025 
May 12];7(1):49–59. Available from: https://​pubmed.​ncbi.​nlm.​
nih.​gov/​34739​863/

	 69.	 Cao Y, Shen J, Ran ZH. Association between Faecalibacterium 
prausnitzii Reduction and Inflammatory Bowel Disease: A Meta-
Analysis and Systematic Review of the Literature. Gastroenterol 
Res Pract [Internet]. 2014 [cited 2025 May 17];2014:872725. 
Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC39​
85188/

	 70.	 Riccio P, Rossano R. Undigested Food and Gut Microbiota May 
Cooperate in the Pathogenesis of Neuroinflammatory Diseases: 
A Matter of Barriers and a Proposal on the Origin of Organ 
Specificity. Nutrients [Internet]. 2019 Nov 1 [cited 2025 May 
17];11(11):2714. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC68​93834/

	 71.	 Larabi AB, Masson HLP, Bäumler AJ. Bile acids as modula-
tors of gut microbiota composition and function. Gut Microbes 
[Internet]. 2023 [cited 2025 May 17];15(1):2172671. Available 
from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC99​04317/

	 72.	 Landry MJ, Crimarco A, Gardner CD. Benefits of Low Carbohy-
drate Diets: a Settled Question or Still Controversial? Curr Obes 
Rep [Internet]. 2021 Sep 1 [cited 2025 May 17];10(3):409. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC96​21749/

	 73.	 Kakodkar S, Mutlu EA. Diet as a therapeutic option for adult 
inflammatory bowel disease. Gastroenterol Clin North Am 
[Internet]. 2017 Dec 1 [cited 2025 May 17];46(4):745. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC58​21251/

	 74.	 Suskind DL, Lee D, Kim YM, Wahbeh G, Singh N, Braly K, 
et al. The specific carbohydrate diet and diet modification as 
induction therapy for pediatric crohn’s disease: A randomized 
diet controlled trial. Nutrients [Internet]. 2020 Dec 1 [cited 2025 
May 17];12(12):1–23. Available from: https://​pubmed.​ncbi.​nlm.​
nih.​gov/​33291​229/

	 75.	 Suskind DL, Wahbeh G, Gregory N, Vendettuoli H, Christie 
D. Nutritional therapy in pediatric crohn disease: The specific 
carbohydrate diet. J Pediatr Gastroenterol Nutr [Internet]. 2014 
Jan [cited 2025 May 17];58(1):87–91. Available from: https://​
pubmed.​ncbi.​nlm.​nih.​gov/​24048​168/

	 76.	 Lewis JD, Sandler RS, Brotherton C, Brensinger C, Li H, Kap-
pelman MD, et al. A Randomized Trial Comparing the Spe-
cific Carbohydrate Diet to a Mediterranean Diet in Adults with 
Crohn’s Disease. Gastroenterology [Internet]. 2021 Sep 1 [cited 
2024 Dec 24];161(3):837. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC83​96394/

	 77.	 Radziszewska M, Smarkusz‐zarzecka J, Ostrowska L, 
Pogodziński D. Nutrition and Supplementation in Ulcera-
tive Colitis. Nutrients [Internet]. 2022 Jun 1 [cited 2025 May 
17];14(12):2469. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC92​31317/

	 78.	 Hart L, Verburgt CM, Wine E, Zachos M, Poppen A, Chavannes 
M, et al. Nutritional Therapies and Their Influence on the Intesti-
nal Microbiome in Pediatric Inflammatory Bowel Disease. Nutri-
ents [Internet]. 2021 Jan 1 [cited 2024 Dec 25];14(1):4. Available 
from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC87​46384/

	 79.	 Hou JK, Lee D, Lewis J. Diet and Inflammatory Bowel Dis-
ease: Review of Patient-Targeted Recommendations. Clin 
Gastroenterol Hepatol [Internet]. 2013 Oct 1 [cited 2025 May 
17];12(10):1592. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC40​21001/

	 80.	 Aziz T, Hussain N, Hameed Z, Lin L. Elucidating the role of 
diet in maintaining gut health to reduce the risk of obesity, car-
diovascular and other age-related inflammatory diseases: recent 
challenges and future recommendations. Gut Microbes [Inter-
net]. 2024 [cited 2025 May 17];16(1):2297864. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​773664/

	 81.	 Kazura W, Michalczyk K, Stygar D. The Relationship between 
the Source of Dietary Animal Fats and Proteins and the Gut 
Microbiota Condition and Obesity in Humans. Nutrients [Inter-
net]. 2023 Jul 1 [cited 2025 May 17];15(14):3082. Available 
from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​385089/

	 82.	 Ma X, Nan F, Liang H, Shu P, Fan X, Song X, et al. Excessive 
intake of sugar: An accomplice of inflammation. Front Immunol 
[Internet]. 2022 Aug 31 [cited 2025 May 17];13:988481. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC94​71313/

	 83.	 Rivera N, Nguyen K, Kalami V, Blankenburg R, Yeh AM. 
Perspectives on Specific Carbohydrate Diet Education from 
Inflammatory Bowel Disease Patients and Caregivers: A Needs 
Assessment. JPGN Rep [Internet]. 2022 Aug [cited 2025 May 
17];3(3):e222. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC10​158462/

	 84.	 Schwartz NRM, McNichol SR, Devine B, Phipps AI, Roth JA, 
Suskind DL. Assessing Barriers to use of the Specific Carbohy-
drate Diet in Pediatric Inflammatory Bowel Disease: A Quali-
tative Study. JPGN Rep [Internet]. 2022 Aug [cited 2025 May 
17];3(3):e239. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC10​158296/

	 85.	 Zangara MT, McDonald C. How diet and the microbiome shape 
health or contribute to disease: A mini-review of current models 
and clinical studies. Exp Biol Med [Internet]. 2019 Apr 1 [cited 
2025 May 17];244(6):484. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC65​47010/

	 86.	 Savaiano DA, Hutkins RW. Yogurt, cultured fermented milk, 
and health: a systematic review. Nutr Rev [Internet]. 2020 May 
1 [cited 2025 May 17];79(5):599. Available from: https://​pmc.​
ncbi.​nlm.​nih.​gov/​artic​les/​PMC85​79104/

	 87.	 Lewis JD, Sandler RS, Brotherton C, Brensinger C, Li H, Kap-
pelman MD, et al. A Randomized Trial Comparing the Spe-
cific Carbohydrate Diet to a Mediterranean Diet in Adults With 
Crohn’s Disease. Gastroenterology [Internet]. 2021 Sep 1 [cited 
2024 Dec 27];161(3):837–852.e9. Available from: https://​pub-
med.​ncbi.​nlm.​nih.​gov/​34052​278/

	 88.	 Wahbeh GT, Ward BT, Lee DY, Giefer MJ, Suskind DL. Lack 
of Mucosal Healing from Modified Specific Carbohydrate Diet 
in Pediatric Patients with Crohn Disease. J Pediatr Gastroenterol 
Nutr [Internet]. 2017 Sep 1 [cited 2025 May 17];65(3):289–92. 
Available from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​28825​776/

	 89.	 Tosti V, Bertozzi B, Fontana L. Health Benefits of the Mediter-
ranean Diet: Metabolic and Molecular Mechanisms. J Gerontol 
A Biol Sci Med Sci [Internet]. 2017 Mar 2 [cited 2025 May 
17];73(3):318. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC71​90876/

	 90.	 Guasch-Ferré M, Willett WC. The Mediterranean diet and health: 
a comprehensive overview. J Intern Med [Internet]. 2021 Sep 
1 [cited 2025 May 17];290(3):549–66. Available from: https://​
pubmed.​ncbi.​nlm.​nih.​gov/​34423​871/

	 91.	 Martínez-González MA, Gea A, Ruiz-Canela M. The Mediter-
ranean Diet and Cardiovascular Health: A Critical Review. Circ 
Res [Internet]. 2019 Mar 1 [cited 2025 May 17];124(5):779–98. 
Available from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​30817​261/

https://pmc.ncbi.nlm.nih.gov/articles/PMC9369148/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9369148/
https://pubmed.ncbi.nlm.nih.gov/11427691/
https://pubmed.ncbi.nlm.nih.gov/11427691/
https://pubmed.ncbi.nlm.nih.gov/34739863/
https://pubmed.ncbi.nlm.nih.gov/34739863/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3985188/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3985188/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6893834/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6893834/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9904317/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9621749/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5821251/
https://pubmed.ncbi.nlm.nih.gov/33291229/
https://pubmed.ncbi.nlm.nih.gov/33291229/
https://pubmed.ncbi.nlm.nih.gov/24048168/
https://pubmed.ncbi.nlm.nih.gov/24048168/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8396394/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8396394/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9231317/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9231317/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8746384/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4021001/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4021001/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10773664/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10385089/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9471313/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10158462/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10158462/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10158296/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10158296/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6547010/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6547010/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8579104/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8579104/
https://pubmed.ncbi.nlm.nih.gov/34052278/
https://pubmed.ncbi.nlm.nih.gov/34052278/
https://pubmed.ncbi.nlm.nih.gov/28825776/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7190876/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7190876/
https://pubmed.ncbi.nlm.nih.gov/34423871/
https://pubmed.ncbi.nlm.nih.gov/34423871/
https://pubmed.ncbi.nlm.nih.gov/30817261/


1672	 Digestive Diseases and Sciences (2026) 71:1650–1676

	 92.	 Ratajczak AE, Festa S, Aratari A, Papi C, Dobrowolska A, 
Krela-Kaźmierczak I. Should the Mediterranean diet be rec-
ommended for inflammatory bowel diseases patients? A narra-
tive review. Front Nutr [Internet]. 2023 Jan 10 [cited 2025 May 
17];9:1088693. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC98​71561/

	 93.	 Kastorini CM, Milionis HJ, Esposito K, Giugliano D, Goude-
venos JA, Panagiotakos DB. The effect of mediterranean diet on 
metabolic syndrome and its components: A meta-analysis of 50 
studies and 534,906 individuals. J Am Coll Cardiol [Internet]. 
2011 Mar 15 [cited 2025 May 25];57(11):1299–313. Available 
from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​21392​646/

	 94.	 Pasta A, Formisano E, Cremonini AL, Maganza E, Parodi E, 
Piras S, et al. Diet and nutraceutical supplementation in dyslipi-
demic patients: First results of an italian single center real-world 
retrospective analysis. Nutrients [Internet]. 2020 Jul 1 [cited 
2025 May 25];12(7):1–16. Available from: https://​pubmed.​ncbi.​
nlm.​nih.​gov/​32664​400/

	 95.	 Formisano E, Pasta A, Cremonini AL, Di Lorenzo I, Sukkar 
SG, Pisciotta L. Effects of a mediterranean diet, dairy, and meat 
products on different phenotypes of dyslipidemia: A preliminary 
retrospective analysis. Nutrients [Internet]. 2021 Apr 1 [cited 
2025 May 25];13(4). Available from: https://​pubmed.​ncbi.​nlm.​
nih.​gov/​33915​861/

	 96.	 Tian Z, Zhuang X, Zhao M, Zhuo S, Li X, Ma R, et al. Index-
Based Dietary Patterns and Inflammatory Bowel Disease: A Sys-
tematic Review of Observational Studies. Advances in Nutrition 
[Internet]. 2021 Nov 1 [cited 2025 May 17];12(6):2288–300. 
Available from: https://​www.​scien​cedir​ect.​com/​scien​ce/​artic​le/​
pii/​S2161​83132​20050​63

	 97.	 Qin L, Lv W. Dietary content and eating behavior in ulcera-
tive colitis: a narrative review and future perspective. Nutri-
tion Journal 2025 24:1 [Internet]. 2025 Jan 23 [cited 2025 May 
17];24(1):1–23. Available from: https://nutritionj.biomedcentral.
com/articles/https://​doi.​org/​10.​1186/​s12937-​025-​01075-y

	 98.	 Hashash JG, Elkins J, Lewis JD, Binion DG. AGA Clinical Prac-
tice Update on Diet and Nutritional Therapies in Patients With 
Inflammatory Bowel Disease: Expert Review. Gastroenterology 
[Internet]. 2024 Mar 1 [cited 2025 May 17];166(3):521–32. 
Available from: https://​www.​gastr​ojour​nal.​org/​action/​showF​
ullTe​xt?​pii=​S0016​50852​30559​7X

	 99.	 Itsiopoulos C, Mayr HL, Thomas CJ. The anti-inflammatory 
effects of a Mediterranean diet: a review. Curr Opin Clin 
Nutr Metab Care [Internet]. 2022 Nov 1 [cited 2025 May 
25];25(6):415–22. Available from: https://​pubmed.​ncbi.​nlm.​nih.​
gov/​36039​924/

	100.	 Cogorno L, Formisano E, Vignati A, Prigione A, Tramacere A, 
Borgarelli C, et al. Non-alcoholic fatty liver disease: Dietary and 
nutraceutical approaches. Liver Res [Internet]. 2023 Sep 1 [cited 
2025 May 25];7(3):216. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC11​791914/

	101.	 Barber TM, Kabisch S, Pfeiffer AFH, Weickert MO. The Effects 
of the Mediterranean Diet on Health and Gut Microbiota. Nutri-
ents [Internet]. 2023 May 1 [cited 2025 May 17];15(9):2150. 
Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​
180651/

	102.	 Pasta A, Formisano E, Calabrese F, Plaz Torres MC, Bodini G, 
Marabotto E, et al. Food Intolerances, Food Allergies and IBS: 
Lights and Shadows. Nutrients [Internet]. 2024 Jan 1 [cited 2025 
May 17];16(2). Available from: https://​pubmed.​ncbi.​nlm.​nih.​
gov/​38257​158/

	103.	 Deleu S, Machiels K, Raes J, Verbeke K, Vermeire S. Short chain 
fatty acids and its producing organisms: An overlooked therapy 
for IBD? EBioMedicine [Internet]. 2021 Apr 1 [cited 2025 May 
17];66:103293. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC80​47503/

	104.	 Herrador-López M, Martín-Masot R, Navas-López VM. Dietary 
Interventions in Ulcerative Colitis: A Systematic Review of the 
Evidence with Meta-Analysis. Nutrients. 2023 Oct 1;15(19).

	105.	 Stefanutti C, Pisciotta L, Favari E, Di Giacomo S, Vacondio F, 
Zenti MG, et al. Lipoprotein(a) concentration, genetic variants, 
apo(a) isoform size, and cellular cholesterol efflux in patients 
with elevated Lp(a) and coronary heart disease submitted or 
not to lipoprotein apheresis: An Italian case-control multicenter 
study on Lp(a). J Clin Lipidol [Internet]. 2020 Jul 1 [cited 2025 
Oct 13];14(4):487–497.e1. Available from: https://​pubmed.​ncbi.​
nlm.​nih.​gov/​32718​857/

	106.	 Bucciantini M, Leri M, Nardiello P, Casamenti F, Stefani M. 
Olive Polyphenols: Antioxidant and Anti-Inflammatory Prop-
erties. Antioxidants [Internet]. 2021 Jul 1 [cited 2025 May 
17];10(7):1044. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC83​00823/

	107.	 Diakité MT, Diakité B, Koné A, Balam S, Fofana D, Diallo 
D, et al. Relationships between gut microbiota, red meat con-
sumption and colorectal cancer. J Carcinog Mutagen [Internet]. 
2022 [cited 2025 May 17];13(3):1000385. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​194058/

	108.	 Yan J, Wang L, Gu Y, Hou H, Liu T, Ding Y, et al. Dietary 
Patterns and Gut Microbiota Changes in Inflammatory Bowel 
Disease: Current Insights and Future Challenges. Nutrients 
[Internet]. 2022 Oct 1 [cited 2025 May 17];14(19):4003. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC95​72174/

	109.	 Chicco F, Magrì S, Cingolani A, Paduano D, Pesenti M, Zara 
F, et al. Multidimensional Impact of Mediterranean Diet on 
IBD Patients. Inflamm Bowel Dis [Internet]. 2020 Jan 1 [cited 
2025 May 17];27(1):1. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC77​37160/

	110.	 Aldars-García L, Chaparro M, Gisbert JP. Systematic Review: 
The Gut Microbiome and Its Potential Clinical Application 
in Inflammatory Bowel Disease. Microorganisms [Internet]. 
2021 [cited 2025 May 17];9(5):977. Available from: https://​
pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC81​47118/

	111.	 Abrignani V, Salvo A, Pacinella G, Tuttolomondo A. The 
Mediterranean Diet, Its Microbiome Connections, and Cardio-
vascular Health: A Narrative Review. Int J Mol Sci [Internet]. 
2024 May 1 [cited 2025 May 17];25(9):4942. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC11​084172/

	112.	 Fiorindi C, Dinu M, Gavazzi E, Scaringi S, Ficari F, Nan-
noni A, et al. Adherence to mediterranean diet in patients with 
inflammatory bowel disease. Clin Nutr ESPEN [Internet]. 2021 
Dec 1 [cited 2025 May 17];46:416–23. Available from: https://​
pubmed.​ncbi.​nlm.​nih.​gov/​34857​229/

	113.	 Zhang F, Fan D, Huang J lin, Zuo T. The gut microbiome: link-
ing dietary fiber to inflammatory diseases. Medicine in Microe-
cology [Internet]. 2022 Dec 1 [cited 2025 May 17];14:100070. 
Available from: https://​www.​scien​cedir​ect.​com/​scien​ce/​artic​le/​
pii/​S2590​09782​20002​09

	114.	 Shin Y, Han S, Kwon J, Ju S, Choi TG, Kang I, et al. Roles 
of Short-Chain Fatty Acids in Inflammatory Bowel Dis-
ease. Nutrients [Internet]. 2023 Oct 1 [cited 2024 Dec 
22];15(20):4466. Available from: https://​pmc.​ncbi.​nlm.​nih.​
gov/​artic​les/​PMC10​609902/

	115.	 Rinninella E, Tohumcu E, Raoul P, Fiorani M, Cintoni M, Mele 
MC, et al. The role of diet in shaping human gut microbiota. 
Best Pract Res Clin Gastroenterol [Internet]. 2023 Feb 1 [cited 
2025 May 17];62–63:101828. Available from: https://​www.​
scien​cedir​ect.​com/​scien​ce/​artic​le/​pii/​S1521​69182​30000​69

	116.	 Schwingshackl L, Hoffmann G. Mediterranean dietary pattern, 
inflammation and endothelial function: A systematic review 
and meta-analysis of intervention trials. Nutrition, Metabo-
lism and Cardiovascular Diseases [Internet]. 2014 Sep 1 [cited 
2025 May 17];24(9):929–39. Available from: https://​www.​

https://pmc.ncbi.nlm.nih.gov/articles/PMC9871561/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9871561/
https://pubmed.ncbi.nlm.nih.gov/21392646/
https://pubmed.ncbi.nlm.nih.gov/32664400/
https://pubmed.ncbi.nlm.nih.gov/32664400/
https://pubmed.ncbi.nlm.nih.gov/33915861/
https://pubmed.ncbi.nlm.nih.gov/33915861/
https://www.sciencedirect.com/science/article/pii/S2161831322005063
https://www.sciencedirect.com/science/article/pii/S2161831322005063
https://doi.org/10.1186/s12937-025-01075-y
https://www.gastrojournal.org/action/showFullText?pii=S001650852305597X
https://www.gastrojournal.org/action/showFullText?pii=S001650852305597X
https://pubmed.ncbi.nlm.nih.gov/36039924/
https://pubmed.ncbi.nlm.nih.gov/36039924/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11791914/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11791914/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10180651/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10180651/
https://pubmed.ncbi.nlm.nih.gov/38257158/
https://pubmed.ncbi.nlm.nih.gov/38257158/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8047503/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8047503/
https://pubmed.ncbi.nlm.nih.gov/32718857/
https://pubmed.ncbi.nlm.nih.gov/32718857/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8300823/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8300823/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10194058/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9572174/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7737160/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7737160/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8147118/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8147118/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11084172/
https://pubmed.ncbi.nlm.nih.gov/34857229/
https://pubmed.ncbi.nlm.nih.gov/34857229/
https://www.sciencedirect.com/science/article/pii/S2590097822000209
https://www.sciencedirect.com/science/article/pii/S2590097822000209
https://pmc.ncbi.nlm.nih.gov/articles/PMC10609902/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10609902/
https://www.sciencedirect.com/science/article/pii/S1521691823000069
https://www.sciencedirect.com/science/article/pii/S1521691823000069
https://www.nmcd-journal.com/action/showFullText?pii=S0939475314001094


1673Digestive Diseases and Sciences (2026) 71:1650–1676	

nmcd-​journ​al.​com/​action/​showF​ullTe​xt?​pii=​S0939​47531​
40010​94

	117.	 Guo X, Huang C, Xu J, Xu H, Liu L, Zhao H, et  al. Gut 
Microbiota Is a Potential Biomarker in Inflammatory Bowel 
Disease. Front Nutr [Internet]. 2022 Jan 21 [cited 2025 May 
17];8:818902. Available from: www.​front​iersin.​org

	118.	 Rajoka MSR, Thirumdas R, Mehwish HM, Umair M, Khurs-
hid M, Hayat HF, et al. Role of Food Antioxidants in Modu-
lating Gut Microbial Communities: Novel Understandings in 
Intestinal Oxidative Stress Damage and Their Impact on Host 
Health. Antioxidants [Internet]. 2021 Oct 1 [cited 2025 May 
17];10(10):1563. Available from: https://​pmc.​ncbi.​nlm.​nih.​
gov/​artic​les/​PMC85​33511/

	119.	 Calder PC. Omega-3 Fatty Acids and Inflammatory Processes. 
Nutrients [Internet]. 2010 [cited 2025 May 17];2(3):355. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC32​57651/

	120.	 Nybacka S, Törnblom H, Josefsson A, Hreinsson JP, Böhn 
L, Frändemark Å, et al. A low FODMAP diet plus traditional 
dietary advice versus a low-carbohydrate diet versus pharma-
cological treatment in irritable bowel syndrome (CARIBS): a 
single-centre, single-blind, randomised controlled trial. Lancet 
Gastroenterol Hepatol [Internet]. 2024 Jun 1 [cited 2025 May 
17];9(6):507–20. Available from: https://​www.​thela​ncet.​com/​
action/​showF​ullTe​xt?​pii=​S2468​12532​40004​51

	121.	 Eswaran SL, Chey WD, Han-Markey T, Ball S, Jackson K. A 
Randomized Controlled Trial Comparing the Low FODMAP 
Diet vs. Modified NICE Guidelines in US Adults with IBS-D. 
American Journal of Gastroenterology [Internet]. 2016 Dec 1 
[cited 2025 May 17];111(12):1824–32. Available from: https://​
pubmed.​ncbi.​nlm.​nih.​gov/​27725​652/

	122.	 Magge S, Lembo A. Low-FODMAP Diet for Treatment of Irri-
table Bowel Syndrome. Gastroenterol Hepatol (N Y) [Inter-
net]. 2012 Nov [cited 2025 May 17];8(11):739. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC39​66170/

	123.	 Zhan Y le, Zhan Y an, Dai S xue. Is a low FODMAP diet ben-
eficial for patients with inflammatory bowel disease? A meta-
analysis and systematic review. Clinical Nutrition [Internet]. 
2018 Feb 1 [cited 2025 May 17];37(1):123–9. Available from: 
https://​pubmed.​ncbi.​nlm.​nih.​gov/​28587​774/

	124.	 Cox SR, Lindsay JO, Fromentin S, Stagg AJ, McCarthy NE, 
Galleron N, et al. Effects of Low FODMAP Diet on Symptoms, 
Fecal Microbiome, and Markers of Inflammation in Patients 
With Quiescent Inflammatory Bowel Disease in a Randomized 
Trial. Gastroenterology [Internet]. 2020 Jan 1 [cited 2025 May 
17];158(1):176–188.e7. Available from: https://​www.​gastr​
ojour​nal.​org/​action/​showF​ullTe​xt?​pii=​S0016​50851​94136​68

	125.	 Bodini G, Zanella C, Crespi M, Lo Pumo S, Demarzo MG, 
Savarino E, et al. A randomized, 6-wk trial of a low FODMAP 
diet in patients with inflammatory bowel disease. Nutrition 
[Internet]. 2019 Nov 1 [cited 2025 May 17];67–68. Available 
from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​31470​260/

	126.	 Colombel JF, Shin A, Gibson PR. Functional gastrointestinal 
symptoms in patients with inflammatory bowel disease: A clin-
ical challenge. Clin Gastroenterol Hepatol [Internet]. 2018 Feb 
1 [cited 2025 May 17];17(3):380. Available from: https://​pmc.​
ncbi.​nlm.​nih.​gov/​artic​les/​PMC65​81193/

	127.	 Morton H, Pedley KC, Stewart RJC, Coad J. Inflammatory 
Bowel Disease: Are Symptoms and Diet Linked? Nutrients 
[Internet]. 2020 Oct 1 [cited 2025 May 17];12(10):2975. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC76​50696/

	128.	 Molina-Infante J, Serra J, Fernandez-Bañares F, Mearin F. The 
low-FODMAP diet for irritable bowel syndrome: Lights and 
shadows. Gastroenterol Hepatol [Internet]. 2016 Feb 1 [cited 
2025 May 17];39(2):55–65. Available from: https://​www.​elsev​
ier.​es/​es-​revis​ta-​gastr​oente​rolog​ia-​hepat​ologia-​14-​artic​ulo-​the-​
low-​fodmap-​diet-​for-​irrit​able-​S0210​57051​50022​16

	129.	 Nanayakkara WS, Skidmore PM, O’Brien L, Wilkinson TJ, 
Gearry RB. Efficacy of the low FODMAP diet for treating 
irritable bowel syndrome: the evidence to date. Clin Exp Gas-
troenterol [Internet]. 2016 Jun 17 [cited 2025 May 17];9:131. 
Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC49​
18736/

	130.	 Cox SR, Clarke H, O’Keeffe M, Dubois P, Irving PM, Lindsay 
JO, et al. Nutrient, Fibre, and FODMAP Intakes and Food-
related Quality of Life in Patients with Inflammatory Bowel 
Disease, and Their Relationship with Gastrointestinal Symp-
toms of Differing Aetiologies. J Crohns Colitis [Internet]. 2021 
Dec 18 [cited 2025 May 18];15(12):2041–53. Available from: 
https://​doi.​org/​10.​1093/​ecco-​jcc/​jjab1​16

	131.	 Sloan TJ, Jalanka J, Major GAD, Krishnasamy S, Pritchard S, 
Abdelrazig S, et al. A low FODMAP diet is associated with 
changes in the microbiota and reduction in breath hydrogen but 
not colonic volume in healthy subjects. PLoS One [Internet]. 
2018 Jul 1 [cited 2025 May 17];13(7):e0201410. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC60​62106/

	132.	 Herfindal AM, Van Megen F, Gilde MKO, Valeur J, Rudi K, 
Skodje GI, et al. Effects of a low FODMAP diet on gut micro-
biota in individuals with treated coeliac disease having persistent 
gastrointestinal symptoms – a randomised controlled trial. Br J 
Nutr [Internet]. 2023 Dec 28 [cited 2025 May 18];130(12):2061. 
Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​
657752/

	133.	 Hill P, Muir JG, Gibson PR. Controversies and Recent Develop-
ments of the Low-FODMAP Diet. Gastroenterol Hepatol (N Y) 
[Internet]. 2017 Jan 1 [cited 2025 May 18];13(1):36. Available 
from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC53​90324/

	134.	 Tuck C, Barrett J. Re-challenging FODMAPs: the low FODMAP 
diet phase two. Journal of Gastroenterology and Hepatology 
(Australia) [Internet]. 2017 Mar 1 [cited 2025 May 18];32:11–5. 
Available from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​28244​664/

	135.	 Halmos EP, Gibson PR. Controversies and reality of the FOD-
MAP diet for patients with irritable bowel syndrome. Journal of 
Gastroenterology and Hepatology (Australia) [Internet]. 2019 
Jul 1 [cited 2025 May 18];34(7):1134–42. Available from: /doi/
pdf/https://​doi.​org/​10.​1111/​jgh.​14650

	136.	 Cox SR, Lindsay JO, Fromentin S, Stagg AJ, McCarthy NE, 
Galleron N, et al. Effects of Low FODMAP Diet on Symptoms, 
Fecal Microbiome, and Markers of Inflammation in Patients 
With Quiescent Inflammatory Bowel Disease in a Randomized 
Trial. Gastroenterology [Internet]. 2020 Jan 1 [cited 2025 May 
12];158(1):176–188.e7. Available from: https://​pubmed.​ncbi.​
nlm.​nih.​gov/​31586​453/

	137.	 Gibbs J, Cappuccio FP. Plant-Based Dietary Patterns for Human 
and Planetary Health. Nutrients [Internet]. 2022 Apr 1 [cited 
2025 May 18];14(8):1614. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC90​24616/

	138.	 Derbyshire EJ. Flexitarian Diets and Health: A Review of the 
Evidence-Based Literature. Front Nutr [Internet]. 2017 Jan 6 
[cited 2025 May 18];3:55. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC52​16044/

	139.	 Chiba M, Ishii H, Komatsu M. Recommendation of plant-based 
diets for inflammatory bowel disease. Transl Pediatr [Internet]. 
2019 Jan 1 [cited 2025 May 18];8(1):237–227. Available from: 
https://​tp.​amegr​oups.​org/​artic​le/​view/​23036/​html

	140.	 Chiba M, Hosoba M, Yamada K. Plant-Based Diet Recom-
mended for Inflammatory Bowel Disease. Inflamm Bowel Dis 
[Internet]. 2023 May 1 [cited 2025 May 18];29(5):e17. Available 
from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​152273/

	141.	 Chiba M, Abe T, Tsuda H, Sugawara T, Tsuda S, Tozawa H, et al. 
Lifestyle-related disease in Crohn’s disease: Relapse prevention 
by a semi-vegetarian diet. World J Gastroenterol [Internet]. 2010 

https://www.nmcd-journal.com/action/showFullText?pii=S0939475314001094
https://www.nmcd-journal.com/action/showFullText?pii=S0939475314001094
http://www.frontiersin.org
https://pmc.ncbi.nlm.nih.gov/articles/PMC8533511/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8533511/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3257651/
https://www.thelancet.com/action/showFullText?pii=S2468125324000451
https://www.thelancet.com/action/showFullText?pii=S2468125324000451
https://pubmed.ncbi.nlm.nih.gov/27725652/
https://pubmed.ncbi.nlm.nih.gov/27725652/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3966170/
https://pubmed.ncbi.nlm.nih.gov/28587774/
https://www.gastrojournal.org/action/showFullText?pii=S0016508519413668
https://www.gastrojournal.org/action/showFullText?pii=S0016508519413668
https://pubmed.ncbi.nlm.nih.gov/31470260/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6581193/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6581193/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7650696/
https://www.elsevier.es/es-revista-gastroenterologia-hepatologia-14-articulo-the-low-fodmap-diet-for-irritable-S0210570515002216
https://www.elsevier.es/es-revista-gastroenterologia-hepatologia-14-articulo-the-low-fodmap-diet-for-irritable-S0210570515002216
https://www.elsevier.es/es-revista-gastroenterologia-hepatologia-14-articulo-the-low-fodmap-diet-for-irritable-S0210570515002216
https://pmc.ncbi.nlm.nih.gov/articles/PMC4918736/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4918736/
https://doi.org/10.1093/ecco-jcc/jjab116
https://pmc.ncbi.nlm.nih.gov/articles/PMC6062106/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10657752/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10657752/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5390324/
https://pubmed.ncbi.nlm.nih.gov/28244664/
https://doi.org/10.1111/jgh.14650
https://pubmed.ncbi.nlm.nih.gov/31586453/
https://pubmed.ncbi.nlm.nih.gov/31586453/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9024616/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9024616/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5216044/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5216044/
https://tp.amegroups.org/article/view/23036/html
https://pmc.ncbi.nlm.nih.gov/articles/PMC10152273/


1674	 Digestive Diseases and Sciences (2026) 71:1650–1676

May 28 [cited 2025 May 18];16(20):2484–95. Available from: 
https://​pubmed.​ncbi.​nlm.​nih.​gov/​20503​448/

	142.	 Schreiner P, Yilmaz B, Rossel JB, Franc Y, Misselwitz B, Scharl 
M, et al. Vegetarian or gluten-free diets in patients with inflam-
matory bowel disease are associated with lower psychological 
well-being and a different gut microbiota, but no beneficial 
effects on the course of the disease. United European Gastroen-
terol J [Internet]. 2019 Jul 1 [cited 2025 May 18];7(6):767–81. 
Available from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​31316​781/

	143.	 Brotherton CS, Martin CA, Long MD, Kappelman MD, Sandler 
RS. Avoidance of Fiber is Associated with Greater Risk of 
Crohn’s Disease Flare in a 6 Month Period. Clin Gastroenterol 
Hepatol [Internet]. 2015 Aug 1 [cited 2025 May 18];14(8):1130. 
Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC49​
30425/

	144.	 Marselou D, Kassam S. A Whole Food Plant-Based Approach 
to Ulcerative Colitis; A Case Series. Am J Lifestyle Med [Inter-
net]. 2023 Mar 1 [cited 2025 May 18];18(2):189. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​979722/

	145.	 Fu Y, Moscoso DI, Porter J, Krishnareddy S, Abrams JA, Seres 
D, et al. The relationship between dietary fiber intake and short 
chain fatty acid-producing bacteria during critical illness: a pro-
spective cohort study. JPEN J Parenter Enteral Nutr [Internet]. 
2019 Mar 1 [cited 2025 May 18];44(3):463. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC70​02227/

	146.	 McEvoy CT, Temple N, Woodside J V. Vegetarian diets, low-
meat diets and health: a review. Public Health Nutr [Internet]. 
2012 Dec [cited 2025 May 18];15(12):2287. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​271837/

	147.	 De Siena M, Raoul P, Costantini L, Scarpellini E, Cintoni M, 
Gasbarrini A, et al. Food Emulsifiers and Metabolic Syndrome: 
The Role of the Gut Microbiota. Foods [Internet]. 2022 Aug 1 
[cited 2025 May 18];11(15):2205. Available from: https://​pmc.​
ncbi.​nlm.​nih.​gov/​artic​les/​PMC93​31555/

	148.	 Kasote DM, Katyare SS, Hegde M V., Bae H. Significance of 
Antioxidant Potential of Plants and its Relevance to Therapeutic 
Applications. Int J Biol Sci [Internet]. 2015 Jun 11 [cited 2025 
May 18];11(8):982. Available from: https://​pmc.​ncbi.​nlm.​nih.​
gov/​artic​les/​PMC44​95415/

	149.	 Herrador-López M, Martín-Masot R, Navas-López VM. Dietary 
Interventions in Ulcerative Colitis: A Systematic Review of the 
Evidence with Meta-Analysis. Nutrients [Internet]. 2023 Oct 1 
[cited 2024 Dec 27];15(19):4194. Available from: https://​pmc.​
ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​574654/

	150.	 Simopoulos AP. The importance of the ratio of omega-6/omega-3 
essential fatty acids. Biomedicine and Pharmacotherapy [Inter-
net]. 2002 [cited 2025 May 18];56(8):365–79. Available from: 
https://​pubmed.​ncbi.​nlm.​nih.​gov/​12442​909/

	151.	 Eichelmann F, Schwingshackl L, Fedirko V, Aleksandrova K. 
Effect of plant-based diets on obesity-related inflammatory pro-
files: a systematic review and meta-analysis of intervention tri-
als. Obesity Reviews [Internet]. 2016 Nov 1 [cited 2025 May 
18];17(11):1067–79. Available from: https://​pubmed.​ncbi.​nlm.​
nih.​gov/​27405​372/

	152.	 Chiba M, Ishii H, Komatsu M. Recommendation of plant-based 
diets for inflammatory bowel disease. Transl Pediatr [Internet]. 
2019 Jan 1 [cited 2025 May 12];8(1):23. Available from: https://​
pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC63​82506/

	153.	 Chiba M, Abe T, Tsuda H, Sugawara T, Tsuda S, Tozawa H, et al. 
Lifestyle-related disease in Crohn’s disease: Relapse prevention 
by a semi-vegetarian diet. World Journal of Gastroenterology : 
WJG [Internet]. 2010 May 28 [cited 2025 May 12];16(20):2484. 
Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC28​
77178/

	154.	 Jha R, Berrocoso JFD. Dietary fiber and protein fermentation in 
the intestine of swine and their interactive effects on gut health 

and on the environment: A review. Anim Feed Sci Technol 
[Internet]. 2016 Feb 1 [cited 2025 May 18];212:18–26. Available 
from: https://​www.​scien​cedir​ect.​com/​scien​ce/​artic​le/​pii/​S0377​
84011​53007​66

	155.	 Hargreaves SM, Raposo A, Saraiva A, Zandonadi RP. Vegetarian 
Diet: An Overview through the Perspective of Quality of Life 
Domains. Int J Environ Res Public Health [Internet]. 2021 Apr 
2 [cited 2025 May 18];18(8):4067. Available from: https://​pmc.​
ncbi.​nlm.​nih.​gov/​artic​les/​PMC80​69426/

	156.	 Nogal A, Valdes AM, Menni C. The role of short-chain fatty 
acids in the interplay between gut microbiota and diet in cardio-
metabolic health. Gut Microbes [Internet]. 2021 [cited 2025 May 
18];13(1):1–24. Available from: https://​pubmed.​ncbi.​nlm.​nih.​
gov/​33764​858/

	157.	 Lange O, Proczko-Stepaniak M, Mika A. Short-Chain Fatty 
Acids—A Product of the Microbiome and Its Participation in 
Two-Way Communication on the Microbiome-Host Mammal 
Line. Curr Obes Rep [Internet]. 2023 Jun 1 [cited 2025 May 
18];12(2):108. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC10​250490/

	158.	 Trefflich I, Marschall HU, Di Giuseppe R, Ståhlman M, 
Michalsen A, Lampen A, et al. Associations between Dietary 
Patterns and Bile Acids—Results from a Cross-Sectional Study 
in Vegans and Omnivores. Nutrients [Internet]. 2019 Jan 1 
[cited 2025 May 18];12(1):47. Available from: https://​pmc.​
ncbi.​nlm.​nih.​gov/​artic​les/​PMC70​19893/

	159.	 Lee M, Chang EB. Inflammatory Bowel Diseases and the 
Microbiome: Searching the Crime Scene for Clues. Gas-
troenterology [Internet]. 2020 Jan 1 [cited 2025 May 
18];160(2):524. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC80​98834/

	160.	 Olendzki BC, Silverstein TD, Persuitte GM, Ma Y, Baldwin 
KR, Cave D. An anti-inflammatory diet as treatment for inflam-
matory bowel disease: A case series report. Nutr J [Internet]. 
2014 Jan 16 [cited 2025 May 18];13(1). Available from: 
https://​pubmed.​ncbi.​nlm.​nih.​gov/​24428​901/

	161.	 Shafiee NH, Manaf ZA, Mokhtar NM, Ali RAR. Anti-inflamma-
tory diet and inflammatory bowel disease: what clinicians and 
patients should know? Intest Res [Internet]. 2021 Apr 1 [cited 
2025 May 18];19(2):171. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC81​00370/

	162.	 Campmans-Kuijpers MJE, Dijkstra G. Food and Food Groups in 
Inflammatory Bowel Disease (IBD): The Design of the Gronin-
gen Anti-Inflammatory Diet (GrAID). Nutrients [Internet]. 2021 
Apr 1 [cited 2025 May 18];13(4):1067. Available from: https://​
pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC80​64481/

	163.	 Marsh A, Chachay V, Banks M, Okano S, Hartel G, Radford-
Smith G. A pilot randomized controlled trial investigating 
the effects of an anti-inflammatory dietary pattern on dis-
ease activity, symptoms and microbiota profile in adults with 
inflammatory bowel disease. European Journal of Clinical 
Nutrition 2024 78:12 [Internet]. 2024 Aug 10 [cited 2025 May 
18];78(12):1072–81. Available from: https://​www.​nature.​com/​
artic​les/​s41430-​024-​01487-9

	164.	 Cusimano FA, Damas OM. Diet as treatment for inflammatory 
bowel disease: is it ready for prime time? Curr Opin Gastroen-
terol [Internet]. 2022 Jul 1 [cited 2025 May 18];38(4):358. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC92​45150/

	165.	 Olendzki B, Bucci V, Cawley C, Maserati R, McManus M, Oled-
nzki E, et al. Dietary manipulation of the gut microbiome in 
inflammatory bowel disease patients: Pilot study. Gut Microbes 
[Internet]. 2022 [cited 2025 May 18];14(1). Available from: 
https://​pubmed.​ncbi.​nlm.​nih.​gov/​35311​458/

	166.	 Tsai YC, Tai WC, Liang CM, Wu CK, Tsai MC, Hu WH, et al. 
Alternations of the gut microbiota and the Firmicutes/Bacte-
roidetes ratio after biologic treatment in inflammatory bowel 

https://pubmed.ncbi.nlm.nih.gov/20503448/
https://pubmed.ncbi.nlm.nih.gov/31316781/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4930425/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4930425/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10979722/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7002227/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10271837/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9331555/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9331555/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4495415/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4495415/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10574654/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10574654/
https://pubmed.ncbi.nlm.nih.gov/12442909/
https://pubmed.ncbi.nlm.nih.gov/27405372/
https://pubmed.ncbi.nlm.nih.gov/27405372/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6382506/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6382506/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2877178/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2877178/
https://www.sciencedirect.com/science/article/pii/S0377840115300766
https://www.sciencedirect.com/science/article/pii/S0377840115300766
https://pmc.ncbi.nlm.nih.gov/articles/PMC8069426/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8069426/
https://pubmed.ncbi.nlm.nih.gov/33764858/
https://pubmed.ncbi.nlm.nih.gov/33764858/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10250490/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10250490/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7019893/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7019893/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8098834/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8098834/
https://pubmed.ncbi.nlm.nih.gov/24428901/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8100370/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8100370/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8064481/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8064481/
https://www.nature.com/articles/s41430-024-01487-9
https://www.nature.com/articles/s41430-024-01487-9
https://pmc.ncbi.nlm.nih.gov/articles/PMC9245150/
https://pubmed.ncbi.nlm.nih.gov/35311458/


1675Digestive Diseases and Sciences (2026) 71:1650–1676	

disease. Journal of Microbiology, Immunology and Infection 
[Internet]. 2025 Feb 1 [cited 2025 May 18];58(1):62–9. Available 
from: https://​www.​scien​cedir​ect.​com/​scien​ce/​artic​le/​pii/​S1684​
11822​40018​41

	167.	 Weaver KN, Herfarth H. Gluten-Free Diet in IBD: Time for a 
Recommendation? Mol Nutr Food Res [Internet]. 2021 Mar 1 
[cited 2025 May 12];65(5). Available from: https://​pubmed.​ncbi.​
nlm.​nih.​gov/​32558​265/

	168.	 Godala M, Gaszyńska E, Zatorski H, Małecka-Wojciesko E. 
Dietary Interventions in Inflammatory Bowel Disease. Nutrients 
[Internet]. 2022 Oct 1 [cited 2025 May 18];14(20):4261. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC96​07252/

	169.	 Strisciuglio C, Giannetti E, Martinelli M, Sciorio E, Staiano A, 
Miele E. Does cow’s milk protein elimination diet have a role on 
induction and maintenance of remission in children with ulcera-
tive colitis? Acta Paediatr [Internet]. 2013 Jun 1 [cited 2025 May 
18];102(6):e273–8. Available from: /doi/pdf/https://​doi.​org/​10.​
1111/​apa.​12215

	170.	 Herfarth HH, Martin CF, Sandler RS, Kappelman MD, Long 
MD. Prevalence of a gluten-free diet and improvement of clinical 
symptoms in patients with inflammatory bowel diseases. Inflamm 
Bowel Dis [Internet]. 2014 [cited 2025 May 18];20(7):1194–7. 
Available from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​24865​778/

	171.	 Hou Y, Wang SF, Zhou K, Dai SX. Comparison and recom-
mendation of dietary patterns based on nutrients for Eastern and 
Western patients with inflammatory bowel disease. Front Nutr 
[Internet]. 2023 Jan 17 [cited 2025 May 18];9:1066252. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC99​28567/

	172.	 Guerville M, Leroy A, Sinquin A, Laugerette F, Michalski MC, 
Boudry G. Western-diet consumption induces alteration of 
barrier function mechanisms in the ileum that correlates with 
metabolic endotoxemia in rats. Am J Physiol Endocrinol Metab 
[Internet]. 2017 [cited 2025 May 18];313(2):E107–20. Available 
from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​28400​412/

	173.	 Del Pinto R, Pietropaoli D, Chandar AK, Ferri C, Cominelli 
F. Association between Inflammatory Bowel Disease and Vita-
min D Deficiency: A Systematic Review and Meta-Analysis. 
Inflamm Bowel Dis [Internet]. 2015 Jul 25 [cited 2025 May 
18];21(11):2708. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC46​15394/

	174.	 Bruce D, Cantorna MT. Vitamin D and Inflammatory Bowel Dis-
ease. Gastroenterol Hepatol (N Y) [Internet]. 2016 Jun 8 [cited 
2025 May 18];12(8):513. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC51​14499/

	175.	 Wallace C, Gordon M, Sinopoulou V, Limketkai BN. Vitamin 
D for the treatment of inflammatory bowel disease. Cochrane 
Database of Systematic Reviews [Internet]. 2023 Oct 2 [cited 
2025 May 18];2023(10). Available from: https://​pubmed.​ncbi.​
nlm.​nih.​gov/​37781​953/

	176.	 Jørgensen SP, Agnholt J, Glerup H, Lyhne S, Villadsen GE, 
Hvas CL, et al. Clinical trial: Vitamin D3 treatment in Crohn’s 
disease - A randomized double-blind placebo-controlled study. 
Aliment Pharmacol Ther [Internet]. 2010 Aug [cited 2025 May 
18];32(3):377–83. Available from: https://​pubmed.​ncbi.​nlm.​nih.​
gov/​20491​740/

	177.	 Opstelten JL, Chan SSM, Hart AR, Van Schaik FDM, Siersema 
PD, Lentjes EGWM, et al. Prediagnostic serum Vitamin D levels 
and the risk of Crohn’s disease and ulcerative colitis in euro-
pean populations: A nested case-control study. Inflamm Bowel 
Dis [Internet]. 2018 Feb 16 [cited 2025 May 18];24(3):633–40. 
Available from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​29462​382/

	178.	 Lev-Tzion R, Griffiths AM, Leder O, Turner D. Omega 3 fatty 
acids (fish oil) for maintenance of remission in Crohn’s disease. 
Cochrane Database of Systematic Reviews [Internet]. 2014 Feb 
28 [cited 2025 May 18];2014(2). Available from: https://​pubmed.​
ncbi.​nlm.​nih.​gov/​24585​498/

	179.	 Kruis W, Frič P, Pokrotnieks J, Lukáš M, Fixa B, Kaščák M, 
et al. Maintaining remission of ulcerative colitis with the probi-
otic Escherichia coli Nissle 1917 is as effective as with stand-
ard mesalazine. Gut [Internet]. 2004 Nov [cited 2025 May 
18];53(11):1617. Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​
artic​les/​PMC17​74300/

	180.	 Fernández-Bañares F, Hinojosa J, Sánchez-Lombraña JL, Nav-
arro E, Martínez-Salmerón JF, García-Pugés A, et al. Rand-
omized clinical trial of Plantago ovata seeds (dietary fiber) as 
compared with mesalamine in maintaining remission in ulcera-
tive colitis. Spanish Group for the Study of Crohn’s Disease and 
Ulcerative Colitis (GETECCU). Am J Gastroenterol [Internet]. 
1999 Feb [cited 2025 May 18];94(2):427–33. Available from: 
https://​pubmed.​ncbi.​nlm.​nih.​gov/​10022​641/

	181.	 Svolos V, Hansen R, Nichols B, Quince C, Ijaz UZ, Papado-
poulou RT, et al. Treatment of Active Crohn’s Disease With an 
Ordinary Food-based Diet That Replicates Exclusive Enteral 
Nutrition. Gastroenterology [Internet]. 2019 Apr 1 [cited 2025 
Nov 20];156(5):1354–1367.e6. Available from: https://​www.​
gastr​ojour​nal.​org/​action/​showF​ullTe​xt?​pii=​S0016​50851​83539​
88

	182.	 Sood A, Ahuja V, Kedia S, Midha V, Mahajan R, Mehta V, 
et al. Diet and inflammatory bowel disease: The Asian Working 
Group guidelines. Indian Journal of Gastroenterology [Inter-
net]. 2019 Jun 1 [cited 2025 May 18];38(3):220–46. Available 
from: https://link.springer.com/article/https://​doi.​org/​10.​1007/​
s12664-​019-​00976-1

	183.	 Cucinotta U, Romano C, Dipasquale V. Diet and Nutrition in 
Pediatric Inflammatory Bowel Diseases. Nutrients [Internet]. 
2021 Feb 1 [cited 2024 Dec 1];13(2):655. Available from: https://​
pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC79​22138/

	184.	 Herrador-López M, Martín-Masot R, Navas-López VM. Dietary 
Interventions in Ulcerative Colitis: A Systematic Review of the 
Evidence with Meta-Analysis. Nutrients [Internet]. 2023 Oct 1 
[cited 2024 Dec 24];15(19):4194. Available from: https://​pmc.​
ncbi.​nlm.​nih.​gov/​artic​les/​PMC10​574654/

	185.	 O’Keeffe M, Jansen C, Martin L, Williams M, Seamark L, Stau-
dacher HM, et al. Long-term impact of the low-FODMAP diet on 
gastrointestinal symptoms, dietary intake, patient acceptability, 
and healthcare utilization in irritable bowel syndrome. Neuro-
gastroenterology and motility [Internet]. 2018 Jan 1 [cited 2024 
Dec 24];30(1). Available from: https://​pubmed.​ncbi.​nlm.​nih.​gov/​
28707​437/

	186.	 Picone P, Girgenti A, Buttacavoli M, Nuzzo D. Enriching the 
Mediterranean diet could nourish the brain more effectively. 
Front Nutr [Internet]. 2024 [cited 2025 May 18];11:1489489. 
Available from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC11​
631615/

	187.	 Massironi S, Viganò C, Palermo A, Pirola L, Mulinacci G, 
Allocca M, et al. Inflammation and malnutrition in inflamma-
tory bowel disease. Lancet Gastroenterol Hepatol [Internet]. 
2023 Jun 1 [cited 2025 May 18];8(6):579–90. Available from: 
https://​www.​thela​ncet.​com/​action/​showF​ullTe​xt?​pii=​S2468​
12532​30001​10

	188.	 Forbes A, Escher J, Hébuterne X, Kłęk S, Krznaric Z, Schneider 
S, et al. ESPEN guideline: Clinical nutrition in inflammatory 
bowel disease. Clinical Nutrition [Internet]. 2017 Apr 1 [cited 
2025 May 19];36(2):321–47. Available from: https://​pubmed.​
ncbi.​nlm.​nih.​gov/​28131​521/

	189.	 Bodini G, Zanella C, Crespi M, Lo Pumo S, Demarzo MG, Sava-
rino E, et al. A randomized, 6-wk trial of a low FODMAP diet in 
patients with inflammatory bowel disease. Nutrition [Internet]. 
2019 Nov 1 [cited 2025 May 12];67–68. Available from: https://​
pubmed.​ncbi.​nlm.​nih.​gov/​31470​260/

	190.	 Chuong KH, Haw J, Stintzi A, Mack DR, O’Doherty KC. Die-
tary strategies and food practices of pediatric patients, and their 

https://www.sciencedirect.com/science/article/pii/S1684118224001841
https://www.sciencedirect.com/science/article/pii/S1684118224001841
https://pubmed.ncbi.nlm.nih.gov/32558265/
https://pubmed.ncbi.nlm.nih.gov/32558265/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9607252/
https://doi.org/10.1111/apa.12215
https://doi.org/10.1111/apa.12215
https://pubmed.ncbi.nlm.nih.gov/24865778/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9928567/
https://pubmed.ncbi.nlm.nih.gov/28400412/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4615394/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4615394/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5114499/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5114499/
https://pubmed.ncbi.nlm.nih.gov/37781953/
https://pubmed.ncbi.nlm.nih.gov/37781953/
https://pubmed.ncbi.nlm.nih.gov/20491740/
https://pubmed.ncbi.nlm.nih.gov/20491740/
https://pubmed.ncbi.nlm.nih.gov/29462382/
https://pubmed.ncbi.nlm.nih.gov/24585498/
https://pubmed.ncbi.nlm.nih.gov/24585498/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1774300/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1774300/
https://pubmed.ncbi.nlm.nih.gov/10022641/
https://www.gastrojournal.org/action/showFullText?pii=S0016508518353988
https://www.gastrojournal.org/action/showFullText?pii=S0016508518353988
https://www.gastrojournal.org/action/showFullText?pii=S0016508518353988
https://doi.org/10.1007/s12664-019-00976-1
https://doi.org/10.1007/s12664-019-00976-1
https://pmc.ncbi.nlm.nih.gov/articles/PMC7922138/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7922138/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10574654/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10574654/
https://pubmed.ncbi.nlm.nih.gov/28707437/
https://pubmed.ncbi.nlm.nih.gov/28707437/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11631615/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11631615/
https://www.thelancet.com/action/showFullText?pii=S2468125323000110
https://www.thelancet.com/action/showFullText?pii=S2468125323000110
https://pubmed.ncbi.nlm.nih.gov/28131521/
https://pubmed.ncbi.nlm.nih.gov/28131521/
https://pubmed.ncbi.nlm.nih.gov/31470260/
https://pubmed.ncbi.nlm.nih.gov/31470260/


1676	 Digestive Diseases and Sciences (2026) 71:1650–1676

parents, living with inflammatory bowel disease: a qualitative 
interview study. Int J Qual Stud Health Well-being [Internet]. 
2019 Jan 1 [cited 2025 May 19];14(1):1648945. Available from: 
https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC67​13182/

	191.	 Albenberg LG, Lewis JD, Wu GD. Food and the Gut Microbiota 
in IBD: A Critical Connection. Curr Opin Gastroenterol [Inter-
net]. 2012 Jul [cited 2025 May 19];28(4):https://​doi.​org/​10.​1097/​
MOG.​0b013​e3283​54586f. Available from: https://​pmc.​ncbi.​nlm.​
nih.​gov/​artic​les/​PMC38​22011/

	192.	 Ricci C, Lanzarotto F, Lanzini A. The multidisciplinary team 
for management of inflammatory bowel diseases. Diges-
tive and Liver Disease [Internet]. 2008 Jul [cited 2025 May 
19];40(SUPPL. 2). Available from: https://​pubmed.​ncbi.​nlm.​
nih.​gov/​18599​002/

	193.	 Giannini EG, Testa T, Grillo F, Mastracci L, Arrigo S, Cai P, 
et al. Institution of an interdisciplinary IBD centre is associated 
with improved healthcare utilisation. Eur J Clin Invest [Internet]. 
2024 Jun 1 [cited 2025 May 19];54(6):e14143. Available from: /
doi/pdf/https://​doi.​org/​10.​1111/​eci.​14143

	194.	 Sigall Boneh R, Park S, Soledad Arcucci M, Herrador-López M, 
Sarbagili-Shabat C, Kolonimos N, et al. Cultural Perspectives on 

the Efficacy and Adoption of the Crohn’s Disease Exclusion Diet 
across Diverse Ethnicities: A Case-Based Overview. Nutrients 
[Internet]. 2024 Sep 1 [cited 2025 May 19];16(18):3184. Avail-
able from: https://​pmc.​ncbi.​nlm.​nih.​gov/​artic​les/​PMC11​434781/

	195.	 Chu MKW, Day AS, Broad L, Costello SP, Edwards S, Bryant 
R V. Meta-Analysis: Exclusive Enteral Nutrition in Adults With 
Ulcerative Colitis. Aliment Pharmacol Ther [Internet]. 2025 Mar 
1 [cited 2025 May 18];61(5). Available from: https://​pubmed.​
ncbi.​nlm.​nih.​gov/​39817​370/

	196.	 Lewis JD, Sandler RS, Brotherton C, Brensinger C, Li H, Kap-
pelman MD, et al. A Randomized Trial Comparing the Spe-
cific Carbohydrate Diet to a Mediterranean Diet in Adults With 
Crohn’s Disease. Gastroenterology [Internet]. 2021 Sep 1 [cited 
2025 May 12];161(3):837–852.e9. Available from: https://​pub-
med.​ncbi.​nlm.​nih.​gov/​34052​278/

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://pmc.ncbi.nlm.nih.gov/articles/PMC6713182/
https://doi.org/10.1097/MOG.0b013e328354586f
https://doi.org/10.1097/MOG.0b013e328354586f
https://pmc.ncbi.nlm.nih.gov/articles/PMC3822011/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3822011/
https://pubmed.ncbi.nlm.nih.gov/18599002/
https://pubmed.ncbi.nlm.nih.gov/18599002/
https://doi.org/10.1111/eci.14143
https://pmc.ncbi.nlm.nih.gov/articles/PMC11434781/
https://pubmed.ncbi.nlm.nih.gov/39817370/
https://pubmed.ncbi.nlm.nih.gov/39817370/
https://pubmed.ncbi.nlm.nih.gov/34052278/
https://pubmed.ncbi.nlm.nih.gov/34052278/

	Diet in Inflammatory Bowel Diseases: Efficacy, Tolerability, and Microbiome Effects Toward Personalized Management
	Abstract
	Introduction 
	 Diet interventions 
	 Gaps and future directions 

	Introduction
	Methods
	Diet Interventions
	Exclusive Enteral Nutrition (EEN)
	Tolerance and Adherence
	Impact on Microbiota and Inflammation
	Mechanistic Paradox: Processed Composition of EEN Formulas

	Partial Enteral Nutrition
	Crohn Disease Exclusion Diet (CDED)
	Tolerance and Adherence
	Impact on Microbiota and Inflammation

	Specific Carbohydrate Diet (SCD)
	Tolerance and Adherence
	Impact on Microbiota and Inflammation

	Mediterranean Diet (MD)
	Tolerance and Adherence
	Impact on Microbiota and Inflammation

	Low-FODMAP Diet
	Mechanisms of Action
	Tolerance and Adherence
	Impact on Microbiota and Inflammation

	Plant-Based and Semi-vegetarian Diets
	Tolerance and Adherence
	Impact on Microbiota and Inflammation

	Anti-inflammatory Diet (IBD-AID)
	Tolerance and Adherence
	Impact on Microbiota and Inflammation
	Other Diets and Interventions


	Long-Term Outcomes and Considerations
	Disease Course and Relapse Rates
	Quality of Life (QoL)
	Nutritional Status
	Safety

	Strength of Evidence and Real-World Application of Dietary Strategies in IBD
	Strength of Evidence and Clinical Integration
	Patient Adherence, Psychosocial Considerations, and Practical Barriers
	Individual Variability in Response
	Role of Healthcare Provider Support
	Medical Therapy Interplay

	Gaps in Research and Future Directions
	To Advance the Field, Several Promising Directions Emerge
	Personalized Nutrition
	Biomarker-Driven Adjustments
	Combination Therapy Trials
	Long-Term and Pediatric Studies
	Education and Clinical Guidelines

	Conclusion
	References




