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Abstract: Background/Objectives: Inflammatory Bowel Diseases (IBD), including Crohn’s Disease
(CD) and Ulcerative Colitis (UC), are chronic disorders with complex pathophysiology involving
immune dysregulation, gut microbiota alterations, and environmental triggers. Diet plays a critical
role in disease onset and management. This review examines current evidence on dietary
interventions and oral nutritional supplementation (ONS) in IBD management, assessing impacts on
disease activity and clinical outcomes. Methods: A comprehensive literature search was conducted
using PubMed, Scopus, and Web of Science databases, analyzing studies on various dietary
approaches and ONS in IBD. Results: Exclusive Enteral Nutrition (EEN) remains firmly established
as first-line therapy for pediatric CD, achieving remission rates comparable to corticosteroids while
promoting mucosal healing and avoiding steroid-related adverse effects. The Crohn’s Disease
Exclusion Diet with Partial Enteral Nutrition demonstrates efficacy comparable to EEN with superior
long-term adherence. The Mediterranean Diet represents a sustainable anti-inflammatory approach
particularly suited for maintenance therapy. Emerging evidence supports other targeted
interventions including low-FODMAP diet for functional symptoms and low-emulsifier diets for
active CD. ONS effectively addresses malnutrition in IBD, with formulations ranging from elemental
to specialized immunomodulating products tailored to specific clinical scenarios. Conclusions:
Dietary interventions and ONS are valuable components of IBD management, offering benefits for
inflammation reduction and nutritional optimization. Future research should focus on personalized
nutrition approaches, standardized trials, and integration with pharmacological management to
enhance evidence-based recommendations for IBD patients.

Keywords: Diet; Inflammatory Bowel Disease; Crohn’s Disease; Ulcerative Colitis; Exclusive Enteral
Nutrition; Specific Carbohydrate Diet; Mediterranean Diet; Crohn’s Disease Exclusion Diet; Partial
Enteral Nutrition; Oral Nutritional Supplementation

1. Introduction

Inflammatory Bowel Diseases (IBD), encompassing Crohn’s Disease (CD) and Ulcerative Colitis
(UC), are chronic, immune-mediated disorders characterized by persistent inflammation of the
gastrointestinal tract [1,2]. The pathogenesis involves a complex interplay between genetic
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susceptibility, environmental triggers, immune dysregulation, and alterations in the gut microbiome
[3,4]. Among environmental factors, diet has emerged as a critical modulator in both disease onset
and progression, with food components potentially influencing intestinal inflammation, barrier
function, and microbial composition [5-7]. Prospective cohort studies have shown that the
development of IBD has increased risk associated with emulsifiers such as carboxymethylcellulose
and a high proportion of ultra-processed foods (UPF) intake, while good adherence to a diet rich in
fruit and vegetables, rich in n-3 fatty acids, and low in n-6 fatty acids intake appear protective [8-11].
The European Prospective Investigation into Cancer and Nutrition (EPIC) study found that high
consumption of sugar, confectionery, and soft drinks combined with low intake of vegetables and
unprocessed seafood was associated with an increased risk of UC development [12]. Similarly, a
cohort study demonstrated that early-life diet influences IBD risk, with high fish intake and increased
consumption of vegetables and fruits at age 1 associated with lower risk, while sugary drink intake
correlated with increased risk [13].

There is substantial evidence that specific dietary patterns can impact general health and IBD
outcomes, particularly in the postoperative setting [14-17]. The quality of diet influences body
composition, with both under- and over-nutrition impacting outcomes for patients with IBD [18].
Survey-based studies have assessed dietary perceptions in IBD patients, finding that while only 15%
believe diet can trigger IBD onset, nearly 60% think that diet plays a role in disease relapse [19]. As a
result, many patients avoid specific foods to prevent flare-ups [20], with studies showing that up to
80% of individuals with IBD already modify their diets in hopes of managing symptoms, often
without professional guidance [21,22]. However, this restrictive approach can lead to malnutrition,
the prevalence of which in IBD patients ranges from 20% to 85%, varying with disease activity,
location, and age [23]. This nutritional deficit stems from multiple factors: reduced food intake due
to gastrointestinal symptoms, impaired nutrient absorption from mucosal damage, increased
metabolic demands during inflammation, protein-losing enteropathy, and medication-nutrient
interactions [24]. The consequences of malnutrition in IBD extend beyond weight loss to include
impaired immune function, delayed wound healing, increased infection risk, and compromised
response to therapy [25]. In fact, malnourished patients experience greater disease activity with more
frequent exacerbations, require hospitalization at higher rates, and face elevated risks of serious
infections [26,27].

In recent years, diet has been recognized as both a potential risk factor for IBD development [28]
and a therapeutic target for disease management [29]. Most research has focused on CD, with fewer
studies examining UC or IBD collectively. These range from exclusive formula-based diets to
structured whole-food dietary patterns that aim to modulate inflammation, restore nutritional status,
and potentially influence disease course. This creates a compelling opportunity for evidence-based
dietary interventions that can address nutritional deficiencies, reduce inflammatory triggers, support
mucosal healing, and potentially increase the efficacy of pharmacological treatments [30]. Unlike
medications that target specific inflammatory pathways, comprehensive dietary approaches can
simultaneously influence multiple disease mechanisms while empowering patients with a non-
pharmacological tool to participate in their care. The following sections examine specific dietary
strategies with varying levels of evidence supporting their implementation in different IBD scenarios,
from active disease to maintenance therapy.

Concurrently, oral nutritional supplementation (ONS) has besuch as an essential component of
nutritional care in IBD, addressing specific deficiencies and supporting overall nutritional adequacy.

This review aims to provide a comprehensive analysis, using PubMed, Scopus, and Web of
Science databases, of the current evidence on dietary interventions and ONS in IBD management,
examining various dietary strategies and discussing their efficacy, proposed mechanisms, practical
implementation, and limitations.
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Figure 1. Main Dietary Interventions in Patients with Inflammatory Bowel Disease.

2. Dietary Interventions in IBD
2.1. Exclusive Enteral Nutrition (EEN)

Exclusive Enteral Nutrition (EEN) consists of the exclusive intake of a nutritionally complete
liquid formula as the sole source of nutrition, typically for a duration of 6-8 weeks, with the exclusion
of all other foods and beverages except water [31]. EEN formulas can be categorized as elemental
(comprising free amino acids), semi-elemental (containing peptides), or polymeric (based on whole
proteins), with the choice tailored to patient-specific needs [32]. While oral administration is the
preferred route, enteral feeding via nasogastric or nasojejunal tubes may be necessary when oral
intake is inadequate or poorly tolerated. Clinical outcomes in CD appear to be comparable regardless
of the route of administration. In children, particularly those who struggle with palatability or
volume tolerance, tube feeding is often required to ensure full adherence to the therapeutic regimen.

EEN is well-established as a first-line therapy for inducing remission in mildly active paediatric
CD, with international guidelines endorsing its use in this setting [33]. A meta-analysis by Yu et al.
reported comparable remission rates between EEN and corticosteroids in children with CD (OR 1.26;
95% CI 0.77-2.05), with additional benefits including improved nutritional status, mucosal healing,
and the avoidance of corticosteroid-related adverse effects [34].


https://doi.org/10.20944/preprints202504.1327.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 April 2025 d0i:10.20944/preprints202504.1327.v1

In contrast, the use of EEN in adult patients with CD remains limited, largely due to challenges
in adherence and acceptability [35].

The elemental diet, one subtype of EEN, delivers all essential nutrients through a highly
specialized formula composed of free amino acids, simple carbohydrates, and minimal fat. In the
landmark East Anglian Multicenter Controlled Trial [36] Riordan et al. demonstrated that dietary
management following remission induced by an elemental diet may be as effective as, or superior to,
corticosteroid therapy. In that study, 78 patients in remission after a 14-day elemental diet were
randomized to either corticosteroids or a structured food reintroduction protocol. The exclusion diet
group showed a significantly longer median remission duration (7.5 vs. 3.8 months) and lower two-
year relapse rates (62% vs. 79%, p = 0.048), with parallel improvements in inflammatory markers such
as plasma albumin, al-antichymotrypsin, and erythrocyte sedimentation rate.

Similarly, a Japanese randomized controlled trial (RCT) involving 51 CD patients in remission
found that those receiving a half elemental diet (50% of daily caloric intake from elemental formula)
had a significantly lower relapse rate compared to those on an unrestricted diet (34.6% vs. 64.0%;
multivariate HR 0.40, 95% CI 0.16-0.98)[37].

More recently, Diao et al. reported clinical remission at 12 weeks in 73.7% of adult CD patients
treated with an amino acid-rich elemental formula, with immunological improvements observed as
early as week 4 [38]. Another RCT found that elemental diets were as effective as 6-mercaptopurine
in maintaining remission in CD patients [39]. However, the ADORE cohort study showed no
significant benefit of combining an elemental diet with anti-TNF therapy, with comparable remission
rates at two years (60.9% vs. 56.7%, p = 0.98)[40]. Additionally, a study by Kakkadasam Ramaswamy
et al. observed that oral polymeric EEN induced clinical remission in 63.6% of adult CD patients at 8
weeks, with higher efficacy among those adhering for at least 6 weeks [41].

Regarding UC, a Cochrane review concluded that there is insufficient evidence to support the
effectiveness of nutritional therapy in active disease [42]. Nonetheless, a recent RCT found that EEN
combined with intravenous corticosteroids reduced the likelihood of steroid failure in acute severe
UC compared to steroids alone (intention-to-treat: 25% vs. 43%, p = 0.051; per protocol: 19% vs. 43%,
p =0.04) [43].

Despite these findings, the role of EEN in adult patients remains less well-defined. Unlike in the
pediatric population, where it is a first-line therapy, in adults it is considered a supportive treatment.
While EEN can be effective in inducing remission in adults with mild active CD, it is generally
considered inferior to drug treatment (corticosteroids or biologics) and is not recommended as first-
line treatment for most adult patients. However, it may be used in selected adult patients who cannot
tolerate or refuse drug treatment.

Overall, while EEN is recognized as a first-line induction therapy in paediatric CD, its role in
adults remains less defined. In adult patients, EEN is generally considered a supportive measure
rather than a primary therapy, typically reserved for those who are unable or unwilling to take
medications such as corticosteroids or biologics. Moreover, no clear guidelines exist regarding the
optimal formula, though polymeric formulas with low sodium content are generally better tolerated
[44]. Further analysis of oral nutritional supplements (ONS) and their specific formulations will be
addressed later in this review.

The mechanisms underlying the efficacy of EEN are not yet fully elucidated but are believed to
be multifactorial [45]. Proposed mechanisms include the exclusion of dietary antigens, modulation of
gut microbiota composition and function, reduction of intestinal permeability, and suppression of
pro-inflammatory cytokine production [46]. Recent evidence also points to the modulation of bile
acid metabolism and promotion of intestinal epithelial repair as additional contributors to EEN’s anti-
inflammatory effects [47].

Despite its clinical potential, EEN faces practical barriers to implementation in adults, including
poor palatability, high cost, social limitations, and the burden of dietary restriction, all of which can
impair adherence and quality of life [48]. Strategies to improve acceptance include flavor
adjustments, psychological support, and stepwise transition protocols. [24]. Recent innovations in
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formula design, including the addition of bioactive compounds and prebiotics, aim to enhance both
efficacy and tolerability [49].

2.2. Partial Enteral Nutrition (PEN)

Partial Enteral Nutrition (PEN) has gained attention as an alternative to Exclusive Enteral
Nutrition (EEN), particularly for maintenance therapy and in adult patients for whom full adherence
to EEN is often difficult [50]. PEN typically provides 35-50% of daily caloric needs through a liquid
formula, combined with a conventional or modified diet. This strategy aims to preserve the
therapeutic benefits of enteral nutrition while enhancing quality of life and improving long-term
adherence.

Both earlier and more recent studies have evaluated PEN as a standalone or adjunct therapy
during induction of remission, in combination with unrestricted diets, standard medical treatments,
or specific dietary modifications [51-53]. While traditional views regarded PEN as less effective than
EEN in active CD, growing evidence suggests that PEN may be effective both in inducing and
maintaining remission [51,54-57]. A systematic review by Gonzalez-Torres et al. analyzed the use of
PEN for induction therapy and reported generally high response rates, especially when PEN was
paired with restrictive dietary interventions[58]. n a pilot study, Nardone et al. examined PEN as an
adjunct to biologic therapy in refractory CD, reporting improved clinical remission and evidence of
transmural healing —suggesting a potential synergistic effect [59].

A recent systematic review and meta-analysis by Jatkowska et al. offered a comprehensive
evaluation of PEN’s role in CD management [60]. Based on 64 studies, including 11 randomized
controlled trials, the authors identified a dose-dependent relationship between PEN and relapse
prevention. Higher levels of PEN intake (>35% of total energy requirements) were significantly
associated with lower relapse risk. Specifically, intakes of 35-50% were linked to a reduced relapse
risk (OR: 0.42; 95% CI: 0.27-0.65), with even greater protection observed at intakes exceeding 50%
(OR: 0.27; 95% CI: 0.08-0.88). Additionally, PEN demonstrated comparable nutritional outcomes to
EEN in paediatric populations [60].

The mechanisms underlying PEN’s therapeutic effects are thought to mirror those of EEN,
involving modulation of the gut microbiota, reduction of dietary antigen exposure, and decreased
intestinal inflammation [56,61,62]. However, the continued intake of whole foods in PEN may reduce
its efficacy relative to EEN. On the other hand, the inclusion of specific whole food components—
such as polyphenols and omega-3 fatty acids—may confer additional anti-inflammatory properties
that enhance the overall therapeutic effect [63].

PEN'’s principal advantage lies in its greater palatability and tolerability, particularly among
adults, leading to better adherence compared to EEN [64]. Notably, when combined with structured
exclusion diets such as the Crohn’s Disease Exclusion Diet (CDED), PEN has demonstrated remission
induction rates comparable to EEN, especially in paediatric settings. The synergy between PEN and
dietary interventions like CDED merits further investigation, as this combination may offer an
optimal balance of nutritional adequacy, clinical efficacy, and patient acceptability. The following
section will further explore the components and mechanisms of action of the CDED.

2.3. Crohn’s Disease Exclusion Diet (CDED)

The CDED represents a whole-food-based approach to dietary management of CD [52] and it is
suggested by ESPEN guidelines in adult patients with mild to moderate active CD or as an alternative
to EEN in paediatric patients with mild to moderate CD [65].

Developed by Levine and colleagues, this diet was designed to reduce exposure to dietary
components hypothesized to negatively affect the microbiome, intestinal barrier, and immunity. The
CDED protocol spans 18 weeks divided into three six-week phases, with decreasing reliance on
enteral nutrition as the diet progresses. Phase 1 features mandatory consumption of fish, chicken
breast, and eggs, along with permitted foods including rice, cooled potatoes, tomatoes, alliums, and
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selected oils. Limited amounts of specific fruits and vegetables are allowed. Phase 2 introduces
additional proteins (tuna), grains (whole-grain bread, oats), and vegetables (red peppers, beans, peas,
root vegetables). Phase 3 (Maintenance) further expands the diet to include more seafood, eggs, cocoa,
coffee, grains, some dairy products, and alcohol if tolerated.

The landmark RCT by Levine et al. compared CDED plus PEN to EEN in children with mild-to-
moderate CD [52]. The study demonstrated that CDED+PEN was as effective as EEN inducing
remission in 6 weeks (75% vs. 70%, p=0.55) but showed superior sustainability at 12 weeks (75.6% vs.
45.1%, p=0.01) due to better dietary adherence. Moreover, both interventions similarly reduced
inflammatory markers and favorably altered the fecal microbiome, supporting the biological
plausibility of CDED’s therapeutic effects.

Building on these findings, Yanai et al. conducted an open-label pilot trial of CDED+PEN in
adults with mild-to-moderate CD [66]. The results showed clinical remission rates of 62% at 6 weeks
and 55% at 12 weeks, suggesting that CDED’s efficacy extends to adult populations. More recently,
Pasta et al. performed a RCT comparing CDED to a control diet in adult CD patients and reported
significantly higher remission rates with CDED at both 12 and 24 weeks [67]. In an open-label, pilot
randomized trial involving 44 biologic-naive patients with mild-to-moderate CD, the efficacy of the
CDED alone versus CDED + PEN was investigated. By week 6, over 50% of patients in both groups
had achieved clinical remission, defined as a Harvey-Bradshaw Index (HBI) score below 5, with no
significant difference between the two groups. At 24 weeks, 80% of the patients maintained sustained
clinical remission, and 35% also achieved endoscopic remission, defined as a Simple Endoscopic
Score for Crohn’s Disease (SES-CD) of 3 or less.

The mechanisms underlying CDED’s efficacy appear multifaceted. By eliminating potential
dietary triggers, CDED may reduce exposure to components that compromise intestinal barrier
function or promote microbial dysbiosis [68]. Additionally, studies have demonstrated that CDED
alters fecal microbial composition, increasing beneficial species such as Faecalibacterium prausnitzii
while decreasing potentially harmful bacteria, including adherent-invasive Escherichia coli [69]. These
microbial changes may contribute to reduced intestinal inflammation and improved barrier function.

From a practical perspective, CDED’s whole-food approach offers several advantages over
formula-based diets, including improved palatability, social acceptability, and lower cost [70].
However, the diet’s restrictive nature requires detailed nutritional guidance and regular monitoring
to ensure nutritional adequacy [71].

2.4. Mediterranean Diet (MD)

The Mediterranean diet (MD) has gained considerable attention as a potential therapeutic
approach for IBD due to its overall health benefits [72]. Characterized by a high intake of olive oil,
fruits, vegetables, legumes, and whole grains; moderate consumption of fish and poultry; and limited
red meat and processed foods, the MD provides a rich source of bioactive compounds with potential
immunomodulatory effects [73-76].

Evidence supporting the MD’s benefits in IBD comes from several observational and
interventional studies [77]. A prospective cohort study by Godny et al. investigated the impact of the
MD on newly diagnosed CD patients and found that higher adherence to the MD was inversely
correlated with inflammatory biomarkers and microbial dysbiosis [78]. Similarly, a prospective study
by Chicco et al. including 142 IBD patients (84 with UC and 58 with CD) who followed the MD for
six months showed significant improvements in nutritional status, liver steatosis, clinical disease
activity, and quality of life [79]. Additionally, Marsh et al. conducted a pilot RCT of a modified anti-
inflammatory dietary pattern (IBD-MAID), a diet that focuses on eliminating food additives (non-
nutritive sweeteners, emulsifiers, carrageenan, maltodextrin, and nitrates) while incorporating
Mediterranean diet principles [80]. They found significant improvements in symptoms, quality of
life, and inflammatory markers in CD patients, though not in UC.
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In terms of comparative efficacy, Lewis et al. conducted a RCT comparing the Specific
Carbohydrate Diet (SCD) to the MD in adults with mild-to-moderate CD [81]. The study found no
significant difference between the two diets in terms of clinical remission (SCD 46.5% vs MD 43.5%,
p=0.77), fecal calprotectin reduction (SCD 34.8% vs MD 30.8%, p=0.83), or C-reactive protein (CRP)
levels (SCD 5.4% vs MD 3.6%, p=0.68). These data suggest that the MD may be as effective as more
restrictive dietary approaches while potentially offering greater adherence and sustainability.

MD’s beneficial effects in IBD may stem from several mechanisms. The diet is rich in
polyphenols, omega-3 fatty acids, and dietary fiber, all of which have demonstrated anti-
inflammatory properties [72]. Additionally, the MD has been shown to promote a diverse and stable
gut microbiome, characterized by increased beneficial bacteria and their metabolites, such as short-
chain fatty acids (SCFAs) [82].

From a clinical perspective, the MD offers several advantages in IBD management. Compared
to more restrictive diets, the MD provides a balanced nutritional profile, greater food variety, and
cultural acceptability, potentially enhancing long-term adherence. Furthermore, its established
cardiovascular and metabolic benefits address the increased risk of comorbidities observed in the
IBD population [83,84]. For these reasons, the American Gastroenterological Association’s (AGA)
clinical practice update recommends the MD as a suitable long-term dietary approach for IBD
patients, particularly during remission phases [85].

2.5. Carbohydrates Modified Diet

The SCD was initially developed by Dr. Sidney Haas in the 1920s for celiac disease management
and later popularized by Elaine Gottschall for IBD treatment [86,87]. The SCD is based on the premise
that complex carbohydrates, particularly disaccharides and polysaccharides, are poorly absorbed in
the inflamed intestine and serve as substrates for pathogenic bacteria, potentially exacerbating
inflammation [63]. Accordingly, the diet eliminates grains, starchy vegetables, lactose, sucrose, and
processed foods while allowing specific monosaccharides, unprocessed meats, certain fruits and
vegetables, and fermented dairy (specifically homemade yogurt) [88].

Evidence supporting the SCD’s efficacy in IBD comprises primarily observational studies and
case series [89-92], in addition to the aforementioned RCT by Lewis et al. [81]. A case series by
Kakodkar et al. reported clinical improvement in 33 IBD patients following the SCD, with 42%
achieving complete remission [90]. Similarly, a survey-based study by Suskind et al. found that 66%
of IBD patients who tried the SCD reported clinical improvement, with many able to reduce or
discontinue medications [93]. However, higher-quality evidence from controlled trials has yielded
more nuanced results. The N-of-1 trial series evaluated the SCD and its modified version (MSCD) in
pediatric patients with IBD, finding no consistent benefit over usual diets [92]. While some
individuals showed improvement, overall results did not support a meaningful difference between
SCD and MSCD in reducing symptoms or inflammation.

Two other notable studies have investigated the therapeutic potential of carbohydrate
modification in CD. Lorenz-Meyer and colleagues conducted a randomized controlled multicenter
trial comparing omega-3 fatty acids and a carbohydrate-reduced diet (84g/day) against placebo for
maintenance of remission in 204 CD patients [94]. While the omega-3 fatty acid intervention showed
no benefit over placebo (30% vs. 30% remaining in remission at one year), patients who adhered to
the low-carbohydrate diet demonstrated a significant benefit (53% remaining in remission, p=0.023).
However, in intention-to-treat analysis, this advantage diminished (40% vs. 30% for placebo),
highlighting the critical role of dietary adherence.

In a complementary investigation, Ritchie and colleagues published in 1987 a controlled
multicenter trial comparing an unrestricted sugar, low-fiber diet against a low-sugar, high-unrefined
carbohydrate diet in 352 patients with inactive or mildly active CD [95]. After two years of follow-
up, no clear differences in clinical outcomes were observed between the two dietary approaches.
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The proposed mechanisms underlying the SCD include starving pathogenic bacteria of complex
carbohydrate substrates, reducing fermentation and gas production, decreasing intestinal
permeability, and modulating the gut microbiome composition [96].

From a practical standpoint, the SCD presents significant challenges in implementation and
adherence. The diet’s restrictive nature, complexity, and requirement for extensive food preparation
can impact quality of life and contribute to nutritional inadequacies if not properly monitored [97].
A study assessed the nutritional adequacy of the SCD in paediatric patients with IBD, finding overall
adequate intake for most nutrients but notable deficiencies in vitamin D and calcium [98].
Consequently, patients undertaking the SCD require comprehensive nutritional guidance, regular
follow-up, and potential supplementation to ensure nutritional adequacy.

Despite its popularity among patients, current evidence does not support the SCD as a first-line
dietary approach for IBD management. Given its comparable efficacy to less restrictive diets like MD,
clinicians should consider factors such as patient preference, adherence capability, and nutritional
requirements when discussing the SCD as a treatment option.

2.6. Low-FODMAP Diet (LFD)

The Low- Fermentable Oligosaccharides, Disaccharides, Monosaccharides, And Polyols
(FODMAPs) Diet (LFD) was originally developed for irritable bowel syndrome (IBS) management,
but has gained attention in IBD due to the high prevalence of IBS-like symptoms [99-101].

The LFD is an elimination-rechallenge diet that restricts fermentable oligosaccharides,
disaccharides, monosaccharides, and polyols, short-chain carbohydrates that are poorly absorbed in
the small intestine [102]. These are excluded from the diet for up to 6 weeks, followed by their gradual
reintroduction and by a final personalization phase. This approach may be beneficial to consider in
patients with IBD who present with concurrent IBS-like symptoms; however, as no trials have
specifically targeted this overlap, there are currently no definitive evidence-based recommendations
available. Emerging research in IBS suggests that certain FODMAPs (e.g., fructans, mannitol, GOS)
are more likely to cause symptoms, and simplified approaches may be effective, though such data
are not yet available for IBD [103].

LFD’s efficacy in IBD comes primarily from studies focused on functional gastrointestinal
symptoms rather than inflammatory activity [104-110]. A meta-analysis by Zhan et al. evaluated the
efficacy of the LFD in patients with IBD in remission and found significant improvements in
gastrointestinal symptoms, including diarrhea, abdominal bloating, pain, fatigue, and nausea [111].
Similarly, a systematic review and meta-analysis by Peng et al. demonstrated that the LFD effectively
alleviated functional gastrointestinal symptoms in IBD patients, particularly those without active
disease [106].

A RCT involving 52 patients with IBD who followed a low FODMAP diet demonstrated a
reduction in intestinal symptoms in 52% of patients (compared to 16% of patients on the control diet,
p=0.007) [107]. However, no significant difference was found between the two groups in the change
in IBS severity scores, contradicting previous findings [112]. Importantly, this study also assessed
inflammatory markers and microbiome composition, finding no adverse effects on either parameter
during the intervention period.

One of the key challenges in low FODMAP diet trials is accurately defining the FODMAP
threshold that constitutes a “low” intake. This is complicated by individual variability in tolerance,
inconsistencies in food composition, and evolving analytical methodologies. While a daily intake of
less than 12 grams is generally recommended during the restriction phase, there are no universally
accepted, gram-specific guidelines for each FODMAP subgroup. Notably, the reported presence of
lactose in studies examining IBS symptoms in IBD has been inconsistent, further complicating
interpretation [108].

In recognition of the significant clinical problem of persistent diarrhea even in patients with
stable disease, the recent MODULATE trial aimed to compare multiple therapeutic approaches for
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managing diarrhea in patients with stable UC [113]. This pragmatic, multicenter, phase 2/3 RCT was
set to evaluate the efficacy of LFD against pharmacological interventions including amitriptyline,
ondansetron, and loperamide. However, its early closure due to COVID-19-related recruitment
challenges, leaves the question on how to effectively treat IBS-symptoms in IBD unsolved and
highlighting the need for future studies exploring dietary and pharmacological approaches to
manage functional symptoms that persist despite adequate control of mucosal inflammation.

The LFD’s mechanism of action in symptom improvement likely involves reduced gas
production, decreased intestinal distension, and modulation of gut motility [114]. By limiting rapidly
fermentable carbohydrates, the LFD may reduce bacterial fermentation products that trigger
abdominal discomfort, bloating, and altered bowel patterns in susceptible individuals [115].

Moreover, despite its benefits for symptom management, concerns exist regarding the LFD’s
long-term impact on nutritional adequacy and gut microbiota. FODMAPs, particularly
oligosaccharides, serve as important prebiotics that support beneficial bacteria in the colon [116].
Their prolonged restriction may lead to reduced microbial diversity and decreased production of
beneficial metabolites such as butyrate, although evidence is not conclusive [117].

Consequently, current recommendations emphasize implementing the LFD as a short-term
intervention with a structured reintroduction phase to identify individual triggers while minimizing
unnecessary restrictions [118]. In clinical practice, the LFD should be considered for IBD patients with
persistent symptoms despite adequate control of inflammation. Implementation requires guidance
from a specialized dietitian [119] and typically follows a three-phase approach including the
personalized long-term management [120,121]. This approach allows for symptom improvement
while minimizing unnecessary dietary restrictions and potential negative impacts on microbiota
diversity.

2.7. Anti-Inflammatory Diet

The Inflammatory Bowel Disease Anti-Inflammatory Diet (IBD-AID) was developed as a
modification of the SCD, incorporating additional elements based on emerging research on diet and
inflammation [122]. The IBD-AID centers on multiple core principles that work synergistically:
limiting certain carbohydrates such as lactose and refined products; incorporating prebiotics,
probiotics, and microbiota-supportive foods; reducing total and saturated fat intake while increasing
omega-3 fatty acids; assessing overall diet for intolerances and nutrient gaps; and modifying food
texture to enhance digestion and absorption. This approach implements a progressive strategy
through three phases based on symptom severity, beginning with soft, pureed foods during flares
and gradually reintroducing more fibrous, whole foods as symptoms improve and remission is
achieved.

Evidence for IBD-AID remains limited. A case series by Olendzki et al. reported that 60% of
patients adhering to the IBD-AID achieved good or very good clinical responses, with significant
reductions in disease activity indices [123]. A more recent study by Keshteli et al. demonstrated that
an anti-inflammatory dietary pattern prevented subclinical colonic inflammation and altered the
metabolomic profile in UC patients in clinical remission [123].

IBD-AID’s proposed mechanisms include modulation of intestinal microbiota, reduction of
dietary proinflammatory triggers, and incorporation of anti-inflammatory components such as
omega-3 fatty acids and polyphenols [124]. However, larger controlled trials are needed to confirm
its efficacy and elucidate specific mechanisms of action.

2.8. Plant-Based Diet

Plant-based diets (PBDs), ranging from vegetarian to vegan patterns, have gained attention for
their potential anti-inflammatory effects and positive impact on gut microbiota [125,126]. These diets
emphasize whole plant foods rich in fiber, polyphenols, and antioxidants while limiting or excluding
animal products and processed foods [127].
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A comprehensive review by Liu and Day evaluated 23 studies involving 2,304 participants to
assess PBDs’ efficacy in IBD management [128]. Most of these studies reported that PBDs were safe
and effective in reducing disease activity and maintaining remission, though methodological
limitations were noted. More specifically, a prospective study of a semi-vegetarian diet (SVD)
demonstrated significant efficacy in preventing CD relapses, with 94% of patients following the SVD
maintaining remission compared to 33% in the omnivorous diet group [129].

Recent evidence from two large prospective cohort studies provides strong epidemiological
support for the benefits of plant-based diets in IBD. Chen et al. analyzed data from the UK Biobank
(187,888 participants) and the EPIC cohort (341,539 individuals) across eight European countries
[130]. They found that higher adherence to a healthy plant-based diet index was associated with a
significantly lower IBD risk (HR 0.75, 95% CI 0.60-0.94 in UK Biobank; HR 0.71, 95% CI 0.59-0.85 in
EPIC), while an unhealthy plant-based diet was associated with increased risk (HR 1.48, 95% CI 1.21-
1.82 in UK Biobank; HR 1.54, 95% CI 1.30-1.84 in EPIC). Importantly, for disease course and
comorbidities, a healthy plant-based diet was associated with reduced risk of IBD-related surgery
(HR 0.50, 95% CI 0.30-0.83), while an unhealthy plant-based diet increased this risk (HR 2.12, 95% CI
1.30-3.44). These findings highlight the importance of not just increasing plant-based foods, but
ensuring the overall quality of the diet, with potentially stronger benefits for those with genetic
predisposition to IBD.

The mechanisms underlying PBDs’ potential benefits include increased fiber intake leading to
enhanced SCFA production, reduced exposure to pro-inflammatory components in animal products,
and increased consumption of plant-derived anti-inflammatory compounds [131]. Additionally,
PBDs may promote a more diverse and stable gut microbiome, contributing to improved intestinal
barrier function and immune regulation [127].

While promising, evidence for PBDs in IBD management requires confirmation from larger,
well-designed clinical trials. Additionally, patients adopting PBDs should receive guidance on
ensuring nutritional adequacy, particularly regarding protein, iron, zinc, calcium, vitamin B12, and
vitamin D [132].

2.9. Low-Sulfur Diet

Sulfur-containing compounds in the diet can be metabolized by gut bacteria into hydrogen
sulfide (H.S), which at excessive concentrations may disrupt the colonic mucus layer and promote
inflammation [133]. Consequently, low-sulfur diets have been investigated, particularly in UC, where
increased sulfide production has been implicated in pathogenesis [134,135].

The 4-SURE diet (4 Strategies to SUlfide-REduction) focuses on reducing dietary sulfur while
promoting gut health through other mechanisms. A feasibility study in 28 adults with mild-to-
moderately active UC demonstrated that the 4-SURE diet was well-tolerated, with 95% adherence,
and resulted in clinical response in 46% and endoscopic improvement in 36% of participants [136].
Additionally, the diet led to increased fecal SCFAs and improved food-related quality of life. Given
the small sample size, further evaluation is needed in a placebo-controlled trial.

There is ongoing research exploring whether an Ulcerative Colitis Exclusion Diet (UCED) could
serve as a treatment option for patients with UC [137]. In an initial study involving adult patients
with clinically confirmed endoscopic disease, including 29% who were steroid-refractory and 55%
who were biologic-refractory, patients receiving UCED alone exhibited the highest rates of clinical
(40%) and endoscopic remission (27%) compared to those receiving faecal transplantation with or
without dietary preconditioning of the donor [138].

The mechanisms underlying potential benefits of low-sulfur diets involve reducing substrate
availability for sulfate-reducing bacteria, thereby decreasing H>S production and its associated pro-
inflammatory effects [139]. Additional strategies, such as increasing fermentable fiber to promote
SCFA production and creating a more acidic colonic environment, may further inhibit sulfide-
producing bacteria.


https://doi.org/10.20944/preprints202504.1327.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 April 2025 d0i:10.20944/preprints202504.1327.v1

11

2.10. Low-Emulsifier Diet

Food-grade emulsifiers, commonly used in processed foods to improve texture and extend shelf
life, have been implicated in promoting intestinal inflammation and disrupting the gut microbiota in
preclinical models [140-144]. Their role in the pathogenesis of IBD has besuch as clearer in recent
years. However, even though certain emulsifiers have been implicated in the pathogenesis of IBD
[145], this does not imply that eliminating them alone constitutes an effective cure [6].

A feasibility study by Sandall et al. demonstrated that emulsifier restriction is achievable in
people with CD and may improve symptoms and disease control [146]. However, a subsequent RCT
by Fitzpatrick et al. found no significant difference in disease activity between high-emulsifier and
LED in CD patients over a four-week period, though both diets improved quality of life and fatigue
[147].

Recent evidence from the ADDapt trial, a multicenter, randomized, double-blind, placebo-
controlled re-supplementation study involving 154 patients with mild to moderate active CD, has
shown that the LED is an effective therapeutic approach. These findings were presented at the most
recent European Crohn and Colitis Congress (ECCO 2025) [148], although the full paper is still
pending publication. In this innovative trial design, participants were randomized to either follow
the LED alone or the LED with emulsifier re-supplementation (control group). The results
demonstrated that 49.4% of patients in the LED group achieved a clinical response (defined as a >70-
point reduction in the Crohn’s Disease Activity Index, CDAI), compared to only 30.7% in the control
group (p=0.019). Moreover, patients adhering to the LED were more than twice as likely to achieve
clinical remission and to experience a >50% reduction in fecal calprotectin levels.

Until further evidence emerges, a reasonable approach might be to minimize heavily processed
foods as part of a broader healthy eating pattern rather than focusing exclusively on emulsifier
content.

2.11. Tasty & Healthy (T&H) Diet

The Tasty & Healthy (T&H) diet has recently emerged as a potential alternative, designed to
exclude processed foods, gluten, red meat, and dairy (except plain yogurt), while avoiding
mandatory formula-based supplementation [149].

A randomized, controlled, physician-blinded trial (TASTI-MM) evaluated the efficacy and
tolerability of the T&H diet compared to EEN in children and young adults with mild-to-moderate
CD over an 8-week period [149]. The trial demonstrated that the T&H diet was non-inferior to EEN
in inducing clinical remission, as measured by the weighted Pediatric Crohn’s Disease Activity Index
(WPCDAI) and CDAI, with no significant differences in biochemical remission markers, including
CRP, ESR, and fecal calprotectin levels. Notably, adherence rates were significantly higher in the T&H
group (88%) compared to EEN (52%), suggesting that the flexibility of the T&H diet enhances patient
compliance. These results were presented at ECCO 2025; however, the full paper has not yet been
published.

These findings underscore the potential of whole-food-based dietary strategies as an alternative
to traditional formula-based enteral nutrition for induction therapy in CD. Future research should
focus on long-term outcomes, microbiome-mediated mechanisms, and the potential role of T&H in
maintenance therapy to further define its place in CD management algorithms.

2.12. Ketogenic Diet

The ketogenic diet is characterized by severe restriction of carbohydrates (typically 20-50g per
day or less than 5-10% of total energy intake), moderate protein consumption, and significantly
increased fat intake (up to 70-90% of total calories) [150]. This macronutrient distribution is thought
to force the body to shift from glucose-based metabolism to fat metabolism, producing ketone bodies.
Originally developed in the 1920s as a therapeutic approach for drug-resistant epilepsy [151], the
ketogenic diet has more recently gained attention for potential applications in various neurological,
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metabolic, and inflammatory conditions, though its mechanism of action and therapeutic potential
vary significantly depending on the specific pathology being addressed [152].

The ketogenic diet’s application in IBD represents an area of significant scientific uncertainty.
Preclinical studies have yielded contradictory results: Li and colleagues demonstrated exacerbation
of colitis with increased inflammation and intestinal permeability in mouse models [153], while
Kong’'s team observed the opposite effect, noting reduced inflammatory cell infiltration and
beneficial microbiome alterations [154]. The minimal human evidence consists largely of Norwitz
and Soto-Mota’s uncontrolled case series of 10 patients reporting symptom improvement on a
carnivore-ketogenic regimen [155]. This contradictory landscape raises substantial concerns about
the diet’s safety and efficacy profile in IBD. The carbohydrate restriction inherent to ketogenic diets
drastically reduces dietary fibre intake, potentially compromising microbiome diversity and
reducing production of SCFAs that maintain intestinal barrier integrity [156]. Furthermore, the diet’s
high fat content raises questions about systemic inflammatory effects and cardiovascular implications
[157]. Without properly designed RCTs that include objective markers of mucosal healing alongside
symptomatic assessment, the ketogenic diet remains an experimental approach that should be
considered only with appropriate clinical monitoring and a clear understanding of its unproven
status in IBD management.

2.13. Gluten-free Diet

A gluten-free diet involves the complete elimination of gluten, a group of proteins found in
wheat, barley, rye, and sometimes oats due to cross-contamination [158]. This dietary approach is
primarily indicated for celiac disease [159,160], non-celiac wheat sensitivity [161], and wheat allergy,
though it has also gained popularity among individuals with various gastrointestinal disorders
seeking symptomatic relief [162]. Many IBD patients adopt gluten-free diets despite limited
supporting evidence for this practice. A substantial cross-sectional study involving 1,647 IBD patients
found approximately one-fifth of IBD patients had attempted gluten elimination, with nearly two-
thirds self-reporting symptomatic improvement and over one-third perceiving reduced disease flares
[163]. However, these observations must be viewed cautiously as they derive from subjective patient
reports rather than objective clinical measurements within controlled trials. The AGA emphasizes
there is no consistent evidence supporting routine gluten avoidance in IBD patients [85]. Moreover,
perceived benefits from gluten-free diets may instead result from the concurrent reduction of
FODMAPs that often accompanies gluten restriction [161,164]. This overlap makes it difficult to
attribute symptom improvement specifically to gluten elimination. The substantial nutritional
restrictions, increased food costs, and potential social limitations associated with gluten-free diets
underscore the importance of recommending this approach only when clinically indicated by
confirmed gluten-related disorders rather than as a routine intervention for IBD management.

2.14. Low-residue Diet (LRD)

The low-residue diet (LRD) remains a common recommendation for IBD patients despite its
limited supporting evidence [165]. This approach restricts dietary fibre and other indigestible
components to reduce stool bulk and frequency, theoretically minimizing mechanical irritation of
inflamed or strictured bowel segments. Clinicians typically advise LRD during acute disease flares,
perioperative periods, or in cases of symptomatic intestinal strictures [166]. The diet eliminates high-
fiber foods like whole grains, legumes, nuts, seeds, and certain fruits and vegetables, as well as
potentially irritating dairy products and tough meats. However, research examining LRD’s efficacy
in IBD management has yielded disappointing results. A prospective study of 70 patients with active
CD found no significant differences between those following LRD versus an unrestricted diet
regarding symptom control, complications, hospitalizations, surgeries, or nutritional status [167]. The
Low Fat/Fiber Limited Exclusion (LOFFLEX) diet was studied a maintenance strategy following
remission induction in CD [168]. Woolner and colleagues evaluated this approach against a
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traditional elimination diet in 76 treatment episodes, with patients self-selecting either the LOFFLEX
(63%) or elimination diet (37%) after achieving remission through enteral nutrition or TPN. The
LOFFLEX diet demonstrated slightly superior compliance rates while maintaining comparable
efficacy in sustaining remission. At the 24-month mark, approximately 56% of compliant, non-
strictured patients on the LOFFLEX diet remained in remission, nearly identical to the 59% observed
in the elimination diet group. While encouraging, the retrospective nature of this analysis highlights
the need for prospective RCTs to definitively establish the LOFFLEX diet’s role in maintaining CD
remission.

Moreover, systematic reviews indicate that other dietary approaches, particularly exclusion
diets targeting specific food components, show more promising outcomes than general fiber
restriction [169,170]. Importantly, prolonged adherence to LRD raises concerns about adverse
impacts on gut health, as dietary fiber serves as essential substrate for beneficial gut bacteria. The
resulting reduction in microbial diversity and production of SCFAs may potentially compromise
intestinal barrier function and immune regulation [171,172]. Current guidelines therefore position
LRD as a short-term intervention rather than a long-term management strategy.

2.15. High-fiber Diet

Dietary fiber plays a complex role in IBD management by modulating gut microbiota
composition and function, which directly influences intestinal inflammation and barrier integrity
[173]. Recent research examining fiber-rich diets across IBD populations reveals promising findings,
though research using whole-food approaches remains limited compared to studies of isolated fiber
supplements. The effectiveness of high-fiber diets varies significantly between UC and CD and
depends heavily on disease activity and individual patient factors.

For UC, emerging evidence supports the beneficial effects of higher fiber intake. Hallert et al.
conducted an open multicenter trial where UC patients in remission consumed the equivalent to 20g
of dietary fiber for 12 weeks [174]. The results demonstrated a 36% increase in fecal butyrate
concentration at 4 weeks, with significant improvements in gastrointestinal symptoms, particularly
abdominal pain, by week 12. Importantly, no patients exhibited signs of colitis relapse during the
intervention period.

In a two-period crossover study by James et al., UC patients in remission and healthy controls
were randomized to receive either a high resistant starch/wheat bran or a low resistant starch/wheat
bran diet [175]. The high-fiber intervention was well-tolerated and tended to normalize gut transit.

Fritsch et al. implemented a more comprehensive dietary approach in their randomized,
parallel-group crossover study. UC patients in remission or with mild disease received either a low-
fat, high-fiber diet providing only 10% of calories from fat, or an improved Standard American Diet
with 35-40% calories from fat but higher quantities of fruits, vegetables, and fiber than typical [176].
Both dietary patterns significantly increased fiber content compared to participants” baseline diets
and improved quality of life. However, only the low-fat, high-fiber diet resulted in a significant
reduction in serum amyloid A and showed a trend toward decreased CRP, suggesting additional
anti-inflammatory benefits beyond increased fiber intake alone. These benefits appear to be mediated
through increased production of SCFAs, particularly butyrate.

For CD, the evidence is more limited. Traditional concerns about fibre exacerbating stricturing
disease have led to widespread fibre restriction. However, recent research challenges this paradigm.
In a RCT, Brotherton and colleagues demonstrated that a high-fiber diet incorporating wheat bran
was not only feasible but also beneficial for patients with CD [177]. Participants consuming wheat
bran reported significant improvements in health-related quality of life (p=0.028) and gastrointestinal
function (p=0.008) compared to controls. Notably, this intervention did not trigger adverse effects or
disease exacerbation. This finding gains additional support from a subsequent observational study
which analysed data from the Crohn’s and Colitis Foundation of America Partners Internet cohort
[178]. Among 1,130 CD patients in remission followed for six months, those in the highest quartile of
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fiber consumption demonstrated a 42% reduction in disease flare risk compared to those with the
lowest intake (adjusted OR 0.58; 95% CI 0.37-0.90). Perhaps most tellingly, patients who reported not
avoiding high-fiber foods were approximately 40% less likely to experience a disease flare than those
who restricted fiber (adjusted OR 0.59; 95% CI 0.43-0.81). A meta-analysis by Serrano Fernandez et
al. found that high-fiber intake was not associated with worsening symptoms in non-stricturing CD
[179]. This suggests that the quality and preparation of fiber may be more important than total fiber
content.

The AGA now recommends incorporating fiber-rich foods as part of a MD for most IBD patients
in remission, with texture modifications for those with stricturing disease [85]. This approach
maintains the beneficial effects of fiber on gut microbiota while minimizing mechanical irritation.
Importantly, fiber restriction should be considered a short-term intervention during acute flares
rather than a long-term management strategy, as prolonged restriction may adversely affect gut
health and microbiome diversity.

2.16. McMaster Elimination Diet for Crohn’s Disease (MED-CD)

The McMaster Elimination Diet for Crohn’s Disease (MED-CD) is a whole-food diet that
excludes processed foods, emulsifiers, thickeners, gluten, and dairy while permitting unprocessed
meats, fruits, vegetables, gluten-free grains, legumes, nuts, and select beverages.

In a pilot study of 17 patients with mild-to-moderate CD, 13 responded to an initial 2-week
enteral nutrition phase and continued to the 12-week MED-CD phase [180]. The intervention
demonstrated high adherence (84.6% at week 6, 67% at week 14), with 38.5% of patients maintaining
clinical remission and 46.2% achieving endoscopic response by week 14. Inflammatory markers
significantly improved, with better outcomes observed in patients with ileal/ileocolonic disease
versus isolated colonic disease, and in never-smokers versus current/former smokers.

Larger controlled trials are needed to definitively establish the efficacy of MED-CD.

2.17. IgG-based Diet

The concept of customizing dietary exclusions based on individual immunological responses
has been explored in two notable studies examining food-specific IgG antibody-guided elimination
diets in IBD [181,182]. In Bentz et al., a double-blind cross-over study with 40 patients with CD found
that eliminating foods with high IgG antibody levels significantly reduced stool frequency by 11%
compared to a sham diet, while also improving abdominal pain and general well-being. Similarly,
Rajendran and Kumar’s pilot study with 29 patients with CD showed that excluding each patient’s
four most IgG4-reactive foods for four weeks resulted in symptomatic improvement in 90% of
participants, with significant reductions in modified CDAI (171 to 97.5, p=0.0001) and inflammatory
markers.

Beyond IBD, IgG-based elimination diets have been investigated across several other conditions,
most extensively in IBS but also in migraine disorders, autoimmune conditions including rheumatoid
arthritis and psoriasis, and weight management programs [183-187]. Despite some positive results,
major medical organizations have expressed caution about their widespread application, noting that
IgG antibodies may simply indicate exposure rather than pathology.

2.18. CD-TREAT

Svolos and colleagues developed CD-TREAT, a whole-food-based diet mimicking the
nutritional composition of EEN, as a more palatable alternative for CD management [188]. CD-
TREAT was meticulously designed to match EEN’s macronutrient and micronutrient composition,
including protein, carbohydrate, and fat ratios, while mimicking other nutritional characteristics such
as fiber content, fatty acid profile, and specific food component exclusions. In a three-part study, they
first demonstrated in healthy volunteers that CD-TREAT induced similar fecal microbiome and
metabolome alterations to EEN, including comparable changes in bacterial diversity, SCFAs, and pH.


https://doi.org/10.20944/preprints202504.1327.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 April 2025 d0i:10.20944/preprints202504.1327.v1

15

These findings were then validated in HLA-B27 transgenic rats with gut inflammation, where both
diets similarly reduced ileitis severity and altered the gut microbiome. Finally, in a pilot trial with
five children with active CD, CD-TREAT led to clinical response in 80%, clinical remission in 60%,
and significant reductions in fecal calprotectin (mean decrease of 55%). Participants rated CD-TREAT
as more palatable and easier to follow than EEN, suggesting it could provide a more acceptable
dietary option while achieving similar therapeutic mechanisms. However, several limitations
warrant consideration. The small sample size of the pilot clinical trial necessitates larger, properly
powered studies to confirm efficacy. Additionally, the lack of direct comparison to EEN in the clinical
portion makes it difficult to definitively claim equivalent effectiveness. Long-term adherence,
nutritional adequacy, and maintenance of remission also require further investigation. Nonetheless,
CD-TREAT represents a promising innovation in the dietary management of CD that merits further
clinical evaluation through randomized controlled trials.

2.19. Lactose-based Dietary Interventions

The potential role of dietary allergens, particularly milk proteins, in triggering or exacerbating
UC has been a subject of clinical investigation for nearly a century. In a landmark 1965 paper, Wright
and Truelove conducted one of the earliest controlled trials examining dietary interventions in UC
[189]. They designed a stratified randomized study comparing three dietary approaches: a milk-free
diet, a combined gluten-free and milk-free diet, and a control “dummy” diet. Their interest stemmed
from earlier observations that patients who became symptom-free on milk-free diets frequently
relapsed when milk was reintroduced. This controlled approach was necessary due to the variable
and unpredictable nature of ulcerative colitis remissions and relapses. Nearly five decades later,
Strisciuglio et al. (2013) conducted a similar randomized trial specifically assessing the role of cow’s
milk protein elimination in pediatric UC [190]. Their study of 29 children found that 86.2% achieved
remission with standard therapy regardless of diet group, and relapse rates after one year were
virtually identical between the elimination diet (53.8%) and free diet (53.3%) groups. The researchers
concluded that cow’s milk protein elimination offers no benefit for non-sensitized children with UC.

2.20. Red and Processed Meats-Based Dietary Interventions

In a RCT, Albenberg and colleagues investigated whether reducing consumption of red and
processed meats would decrease the risk of symptomatic relapse in patients with CD in remission
[191]. The study, known as the Food and Crohn’s Disease Exacerbation Study (FACES), recruited 213
participants from an internet-based cohort who were in clinical remission. Participants were
randomized to either a high-meat diet (minimum 2 servings of red/processed meat weekly) or a low-
meat diet (maximum 1 serving monthly) for 49 weeks.

Participant adherence was excellent, with the high-meat group consuming the required amount
of meat in 98.5% of observed weeks, compared to only 18.8% of weeks in the low-meat group. Despite
this clear dietary distinction, there were no significant differences in time to relapse between the
groups. Clinical relapse occurred in 62% of high-meat group participants versus 42% in the low-meat
group, but this difference was not statistically significant (p=0.61). The researchers concluded that
reducing red and processed meat consumption does not appear to reduce the risk of CD relapse in
patients in clinical remission.

2.21. Low Microparticle Diet

Two studies investigated the therapeutic potential of reducing dietary microparticle intake in
patients with active CD. Microparticles are non-biological, bacteria-sized particles (primarily
titanium dioxide and silicates) found in processed foods, pharmaceuticals, and toothpaste that
accumulate in intestinal lymphoid tissue and may potentially influence inflammatory responses.

In the initial pilot study by Lomer et al., 20 patients with active, corticosteroid-treated CD were
randomized to either a low microparticle diet or a control diet for four months [192]. Patients on the


https://doi.org/10.20944/preprints202504.1327.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 April 2025 d0i:10.20944/preprints202504.1327.v1

16

low microparticle diet showed progressive improvement in CDAI scores from 392 at baseline to 145
at four months, with 70% achieving remission. In contrast, the control group showed no
improvement, with CDAI scores remaining around 300 and no patients achieving remission. These
striking results led to a subsequent multi-center trial by the same research group, sought to validate
these findings with a larger cohort and more rigorous design [193]. This study enrolled 83 patients
with active CD in a 2x2 factorial design examining both microparticle intake (low vs. normal) and
calcium intake (low vs. normal). All patients received a standard reducing course of prednisolone.
Unlike the pilot study, this larger trial found no difference in remission rates, clinical response,
quality of life, or inflammatory markers between patients on low versus normal microparticle diets
over the 16-week intervention or 36-week follow-up period.

The authors propose several possible explanations for these contradictory findings. The smaller
pilot study may have had a type II error with an unusually steroid-resistant control group.
Additionally, baseline disease severity was lower in the follow-up study, potentially masking
benefits that might only be apparent in more severe disease. Methodological differences in diet
implementation may also have contributed, as the initial study used a more stringent elimination of
all processed foods.

2.22. Low Carrageenan Diet

A randomized, double-blind, placebo-controlled trial conducted by Bhattacharyya and
colleagues investigated whether carrageenan, a common food additive with known inflammatory
properties in experimental models, contributes to disease relapse in patients with UC in remission
[194].

The study enrolled 12 participants who followed a carrageenan-free diet and were randomized
to receive either capsules containing 200 mg of carrageenan daily or similar-appearing placebo
capsules. All participants were carefully instructed to avoid carrageenan-containing processed foods
such as ice cream, yogurt, chocolate milk, processed meats, and other items where carrageenan is
commonly used as a thickening agent.

The results showed a statistically significant difference in relapse rates between the two groups.
Three patients in the carrageenan-supplemented group experienced disease relapse during the 12-
month follow-up period, while none in the placebo group relapsed (p=0.046). Inflammatory
biomarkers, including interleukin-6 (p=0.02) and fecal calprotectin (p=0.06), increased significantly in
the carrageenan-exposed group but not in the placebo group.

These findings suggest that dietary carrageenan may contribute to inflammation and disease
relapse in UC patients, providing a potentially modifiable environmental factor in disease
management although larger trials are needed to confirm these findings.

2.23. Diet in Special Situations: Pouchitis Management

Patients who undergo colectomy or proctocolectomy for inflammatory bowel disease face
unique nutritional challenges related to altered gut anatomy and physiology. Dietary guidance is
frequently provided to these patients in an effort to improve stool consistency and volume, reduce
urgency and frequency, prevent dehydration, and mitigate complications such as pouchitis [195].
Despite the routine nature of such dietary counseling in clinical practice, high-quality evidence
supporting specific nutritional recommendations remains surprisingly limited.

Several dietary approaches have shown promise in managing post-colectomy symptoms.
Reducing FODMAP intake has been shown to decrease ileal and ileostomy output [196]. More
recently, the Monash Pouch Diet, specifically designed for patients with an ileal pouch-anal
anastomosis (IPAA), combines elements of the low-FODMAP approach with additional
modifications tailored to pouch physiology. The MPD incorporates five key principles: increased
oligosaccharide intake (6-8g/day), reduced total protein intake (75-100g/day), limited sulfur-
containing proteins from animal sources, restricted osmotically active carbohydrates, and minimized
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intake of sulfur-containing food preservatives. In a 6-week pilot trial with 12 patients, the MPD
demonstrated excellent tolerability in 75% of participants and high acceptability in 81%. All six
symptomatic patients achieved clinical remission (p=0.03), although one patient withdrew after
developing a partial small bowel obstruction [197].

Pouchitis is a well-known complication in patients with UC who undergo total colectomy and
J-pouch creation, affecting up to 60% of these patients and is notoriously difficult to manage [198,199].
Diet may play an important role in its management [200]. Epidemiological data point to potential
protective effects of certain dietary patterns. An adequate fruit consumption has been linked to a
lower risk of developing pouchitis [201], potentially due to beneficial effects on the pouch
microbiome or through direct anti-inflammatory mechanisms. Another study on 153 patients
followed after pouch surgery observed that adherence to the MD was associated with decreased fecal
calprotectin and CRP levels and was inversely associated with the onset of pouchitis (p=0.17) [202].

A study involving dietary questionnaires given to patients with a pouch revealed that those with
pouchitis consumed less fruit and vegetables compared to those with a healthy pouch [203].

A prospective study evaluated the effectiveness of an exclusive elemental diet in patients with
pouchitis. Although the study included only 7 patients, results after 28 days showed significant
improvement in symptoms and stool frequency (Pouchitis Disease Activity Index (PDAI) symptom
score decreased from 4 to 1, p=0.039; stool frequency from a median of 12 to 6, p=0.028) [204].

An interventional pilot study examined whether a fiber-adapted CDED is effective for the
treatment of acute pouchitis [205]. Among the 8 patients who completed the protocol and were
supplemented with 2000 international units of vitamin D and 1000 mg calcium per day, clinical
remission was achieved in 66.7% at week 6 and maintained in 46.7% of participants at week 24. Stool
frequency, bowel urgency, and serum CRP levels significantly decreased by week 12, and diet-
induced remission was negatively associated with a severe endoscopic PDAI score. However, 46% of
participants withdrew from the study due to worsening symptoms or bowel obstruction,
highlighting that dietary interventions are not without risks and may have limited clinical
applicability.

Importantly, patients with an ileal pouch often report numerous perceived food intolerances
[203]. As such, individualized dietary counselling may be necessary to reduce food-related anxiety
and improve quality of life.

In clinical practice, a fibre-restricted MD may support both prevention and management of
pouchitis [97]. Additional measures could be patient-tailored, such as avoiding high-FODMAP foods
to reduce pouch output and adjusting meal timing to minimise nocturnal symptoms.

2.24. Diet in Special Situations: Perioperative Nutritional Management

Despite advancements in biologic therapies and new treatment options, surgery remains a viable
treatment for both CD and UC patients [206]. Patients requiring surgical intervention frequently
present with active disease and compromised nutritional status, which significantly impacts
postoperative outcomes, including increased risks of infectious complications, anastomotic leakage,
and mortality [207]. While high-quality randomized controlled trials in this specific area remain
limited, the ECCO consensus provides valuable guidance for the perioperative nutritional
management of IBD patients, a crucial yet often overlooked component of comprehensive surgical
care [208].

The Enhanced Recovery After Surgery (ERAS) protocol represents a multidisciplinary,
evidence-based approach to perioperative care designed to optimize patient outcomes by minimizing
physiological stress and accelerating recovery. Although originally developed for colorectal surgery,
ERAS principles have been successfully extended to various surgical specialties, including IBD
procedures [209-211]. The protocol emphasizes the critical importance of identifying and addressing
malnutrition during the perioperative period, with prehabilitation strategies aimed at improving lean
body mass before surgery to mitigate the catabolic impact of surgical stress [212].
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Key nutritional components of ERAS in IBD surgery include avoiding prolonged preoperative
fasting, early postoperative oral feeding, integrating nutrition into overall patient management,
optimizing metabolic control (particularly glucose regulation), reducing factors that exacerbate
stress-related catabolism, and promoting early mobilization to support protein synthesis and muscle
function.

Evidence strongly supports routine nutritional assessment before planned IBD surgery [213].
When malnutrition is identified, evidence strongly supports delaying elective surgery for 7-14 days
to implement intensive nutritional rehabilitation, as this approach significantly reduces postoperative
complications and improves surgical outcomes [65]. This recommendation stems from studies
demonstrating that “severe” nutritional risk — defined as weight loss >10-15% within six months, BMI
<18.5 kg/m?, Nutritional Risk Screening (NRS) score >5, or serum albumin <30 g/L without hepatic or
renal dysfunction—substantially increases postoperative complications. Notably, both
undernutrition and obesity function as independent risk factors, with weight loss >10% in the
preceding six months being particularly predictive of adverse outcomes [214]. In CD specifically,
preoperative optimization through EEN for 4-6 weeks has shown promising results in reducing CRP
levels, shortening surgery duration, and decreasing complication rates, though comparable evidence
for UC remains limited [209]. A meta-analysis examining 1,111 CD patients found that those receiving
nutritional support (enteral or parenteral) had a significantly lower risk of postoperative
complications (20% vs. 61.3%, OR = 0.26, 95% CI: 0.07-0.99, p<0.001), with enteral nutrition
specifically associated with reduced postoperative morbidity (21.9% vs. 73.2%, OR = 0.09, 95% CI
0.06-0.13, p<0.001) [210]. Additionally, a prospective study demonstrated that CD patients who
received preoperative EEN experienced significant improvements in HBI scores, CRP levels, and
albumin concentrations compared to controls [211]. Interestingly, EEN also reduced microbiota
diversity, specifically with a decrease in Enterobacteriaceae [212].

For patients unable to meet nutritional requirements through regular diet alone, ONS are
recommended during the perioperative period [213]. Numerous studies have demonstrated
significant advantages from nutritional supplementation, particularly regarding reduction of
infectious complications, length of hospital stay, and overall costs [214,215]. The enteral route should
always be prioritized when feasible, with parenteral nutrition reserved for cases where enteral
feeding is impossible or contraindicated.

While preoperative nutritional optimization is valuable, it should never delay urgent surgical
intervention in emergency situations [216]. Postoperatively, early oral feeding according to enhanced
recovery pathways is recommended, as this approach does not compromise anastomotic healing and
facilitates more rapid recovery and shorter hospital stays.

2.25. Diet in Special Situations: Stenosis

Patients with IBD who develop luminal stenosis require special dietary considerations to
minimize the risk of obstructive complications. While symptomatic obstruction is relatively
uncommon compared to the overall prevalence of stricturing disease, careful dietary management
remains essential. Traditionally, patients with stricturing disease have been advised to avoid foods
with high fiber content, particularly those that maintain their form during intestinal transit, such as
raw fruits and vegetables with peels, nuts, seeds, and fibrous vegetables [173,217]. While patients
with radiologically confirmed but asymptomatic strictures are typically advised to consume a diet
low in insoluble fiber, this practice, although logical, lacks strong supporting evidence [218]. When
symptoms are present, dietary adjustments, such as transitioning to a soft-texture or fluid-based,
nutrient-rich diet, may be necessary. In fact, the physical properties and preparation of fiber-rich
foods are more critical than fiber content alone. The ESPEN now recommends focusing on “adapted
textures” rather than complete fiber elimination [65]. This approach allows patients with stricturing
disease to consume soluble fibers and even some insoluble fibers that have been properly modified
through cooking, blending, or pureeing [85]. Recent evidence suggests that many patients with
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strictures can tolerate a wider variety of foods when properly prepared [218]. A recent pilot study
examined 20 patients with stricturing CD, comparing a high-protein, low-fiber diet alone versus the
same diet plus essential amino acids and sodium butyrate supplementation for 12 months [219]. The
supplemented group showed significantly improved body composition (particularly skeletal muscle
index), reduced inflammation markers, and lower surgery rates (10% versus 40% in controls). For
severe or symptomatic strictures, EEN may temporarily reduce inflammation and improve luminal
diameter. In fact, a prospective observational study examined the effectiveness of EEN therapy for
inflammatory bowel strictures [220]. Sixty-five patients with CD and inflammatory bowel strictures
were treated with 12 weeks of EEN: results showed that 50 patients (84.7%) completed the full
treatment, while 9 patients (15.3%) required surgery due to progressive bowel obstruction. Among
all participants, 81.4% achieved symptomatic remission, 53.8% achieved radiologic remission, and
64.6% achieved clinical remission. For those who completed the therapy, significant improvements
were observed in inflammatory markers, nutritional parameters, and bowel measurements. Most
notably, the average luminal cross-sectional area at the stricture site increased dramatically by
approximately 331% at week 12 compared to baseline. Similarly, in a retrospective analysis of 82
patients with stricturing CD, Marafini et al. evaluated whether implementing a periodic 24-hour
liquid diet every 10-14 days improved clinical outcomes [221]. Their findings revealed no significant
difference in sub-occlusive episodes between patients receiving the liquid diet intervention (27%)
versus standard therapy alone (20%). Surgical intervention rates were similarly unaffected (24.3% vs.
15.5%). Parenteral nutrition represents a vital nutritional intervention when enteral feeding methods
prove inadequate, particularly in case of strictures, when confronting bowel obstructions that prevent
successful feeding tube placement beyond the blockage point or after failed tube placement attempts
[65]. Despite promising results from individual studies, the evidence supporting specific dietary
approaches for managing stricturing disease remains limited by small sample sizes, lack of RCTs,
and significant heterogeneity in study designs and patient populations. The degree of dietary
restriction should be individualized based on the severity and location of strictures, current
symptoms, and nutritional status [222]. Importantly, unnecessarily restrictive diets should be
avoided to prevent malnutrition, and patients should be encouraged to gradually reintroduce foods
in modified forms with guidance from a registered dietitian. Regular reassessment of dietary
tolerance is essential as stricture severity may change with disease management.

3. Oral Nutritional Supplementation in IBD

Malnutrition represents a pervasive and clinically consequential complication in IBD, affecting
up to 85% of patients with CD and 60% with UC [223]. This nutritional compromise reflects the
multifactorial interplay between inflammatory burden, compromised nutrient intake, and impaired
intestinal absorption [23]. To counteract these deleterious nutritional trajectories, ONS have emerged
as a pivotal therapeutic intervention in contemporary IBD management [224]. These specialized
formulations deliver concentrated macro- and micronutrients in highly bioavailable forms,
strategically designed to supplement conventional dietary intake when nutrient requirements cannot
be adequately met through food alone. Available in diverse delivery systems, ranging from energy-
dense liquids to specialized powders, ONS provide targeted nutritional intervention while
circumventing the need for more invasive feeding modalities. Particularly during periods of disease
exacerbation, when inflammatory cytokines drive catabolic processes and symptom burden limits
oral intake, ONS serve as a critical nutritional bridge, potentially interrupting the bidirectional
relationship between malnutrition and inflammation that can otherwise accelerate disease
progression. As the paradigm of IBD management evolves beyond symptomatic control toward
comprehensive care, ONS increasingly represent not merely an adjunctive strategy but a
fundamental component of optimized disease management with significant implications for clinical
outcomes, therapeutic response, and patient quality of life.
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Regulations for ONSs vary by country. In Europe, they are categorized as Foods for Special
Medical Purposes (FSMPs), which means they are specially formulated for managing malnutrition in
patients and require medical supervision. ONS play a crucial role in addressing these nutritional
challenges, particularly during active disease phases when dietary intake may be compromised.

ONS include a broad range of products designed to supplement regular diet with macro- and
micronutrients in a concentrated, easily digestible form [231]. They such as in various formats (liquid,
powder, pudding, pre-thickened), volumes, flavors (or no flavor: e.g., LH viola©), and nutritional
compositions. In IBD, commonly used ONS categories include high-calorie supplements to address
energy deficits when providing >1.5 kcal/mL (ESPEN guidelines) or 21.2 kcal/mL (Italian legislation);
high-protein supplements to compensate for increased protein requirements and losses, when
providing >20% of energy from protein; low-residue formulations to minimize gastrointestinal
symptoms during flares; and disease-specific formulations containing anti-inflammatory
components such as transforming growth factor-beta (TGF-[3) or specific fatty acids [232]. ONSs may
also contain various compounds with anti-inflammatory properties, such as omega-3 fatty acids,
vitamins E and C, carotenoids, polyphenols, and minerals like selenium and zinc, which offer health
benefits [233]. Typically, manufacturers define their products’ intended use and target malnutrition
type, as there is no comprehensive legislation specifically defining ONS nutritional composition
requirements [234].

In clinical practice, ONSs are typically used to provide energy- and protein-dense nutrition in a
low-volume format. For adults with IBD, energy supplementation up to 600 kcal/day from ONSs can
be achieved without displacing normal food intake [65]. ESPEN guidelines recommend ONSs when
spontaneous intake is inadequate, highlighting their value in preoperative nutrition, during recovery,
and for long-term maintenance of nutritional goals.

The benefits of ONS in malnourished IBD patients extend beyond simple weight gain. A
systematic review and meta-analysis by Cawood et al. demonstrated that high-calorie, high-protein
ONS significantly reduced complications in malnourished patients, including lower infection rates,
improved wound healing, and reduced healthcare utilization [225].

A recently published analysis of FSMPs available on the Italian market by Madini et al. [226]
identified 21 products potentially suitable for use during active IBD. These included formulations
low in fat (hypolipidic or lipid-free), options with medium-chain triglycerides (MCTs) to support fat
absorption, and amino acid-based supplements designed to minimize gastrointestinal stress.
Notably, 91% of these products were fiber-free and all products identified were also lactose-free,
further supporting tolerability.

In remission, ONSs can help maintain nutritional adequacy in patients with persistent low
intake, malabsorption, or ongoing nutrient losses. The analysis by Madini et al. found 32 products
deemed appropriate for this phase, most of which were hypercaloric (59-81%) and hyperproteic
(approximately 69%) [226]. These supplements offered customizable options, including fiber-free
formulas for early remission and fiber-enriched formulations (up to ~5 g/portion) for patients
reintroducing dietary fiber. The inclusion of fermentable fibers, such as inulin, fructooligosaccharides
(FOS), and galactooligosaccharides (GOS), may also benefit microbiota composition.

Only a limited number of ONS contain immune-modulating nutrients like arginine, glutamine,
omega-3 fatty acids, or B-hydroxy-B-methylbutyrate (3-HMB), which have been suggested to support
mucosal healing, muscle mass preservation, and anti-inflammatory pathways. However, these types
of formulations are not recommended by guidelines due to lack of high quality data supporting their
use [65]. Multiple Cochrane meta-analyses have shown that elemental, semi-elemental, and
polymeric enteral nutrition formulas are similarly effective in inducing clinical remission in active
CD, with no significant differences in outcomes [227-230]. Variations in protein composition [230,231]
as well as specialized nutritional products, including those enriched with growth factors, reduced
emulsifiers, or based on oligomeric formulations [232] also appear to have little to no influence on
therapeutic success. Notably, the inclusion of additives that have been hypothesized to contribute to
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CD pathogenesis, such as carrageenan or modified starches, did not adversely affect clinical
outcomes [42]

Although some studies have indicated that very low-fat or low long-chain triglyceride (LCT)
formulas may be associated with slightly higher remission rates [233], this does not exclude the
potential use of high medium-chain triglyceride (MCT) formulations in certain clinical contexts.

This suggests that formula selection should be based on individual patient factors, including
tolerance, cost, and specific nutritional requirements, rather than presumed superior efficacy of any
particular formulation.

Despite their clinical utility, the absence of standard compositional requirements specific to IBD
represents a barrier to optimal ONS design. Current products are largely positioned for general
malnutrition or disease-related needs rather than IBD-specific phenotypes. Furthermore, high
osmolarity, a feature present in the majority of ONSs, may contribute to gastrointestinal intolerance
in sensitive patients if not consumed gradually and at appropriate temperatures.

4. Future Directions and Research Needs
4.1. Personalized Nutrition Approaches

The future of nutritional therapy in IBD increasingly lies at the intersection of precision medicine
and advanced multi-omic technologies. The heterogeneity of IBD in terms of genetic background,
microbiome composition, and environmental factors suggests that standardized dietary
interventions may yield suboptimal results, necessitating personalized approaches for maximal
therapeutic efficacy.

Future research should focus on identifying biomarkers and patient characteristics that predict
response to specific dietary interventions, enabling tailored recommendations.

Several factors may inform personalized nutrition approaches in IBD. Genetic factors, including
polymorphisms in genes involved in nutrient metabolism, immune function, and intestinal barrier
maintenance, may influence dietary response [234]. For example, variants in genes encoding pattern
recognition receptors might affect responses to specific dietary components through altered microbe-
host interactions [235].

An interesting yet evolving area of research is the role of the microbiome in IBD, particularly
how djiet can influence its composition and, in turn, affect disease symptoms and progression [236].
Consequently, microbiome characteristics represent another potential basis for dietary
personalization [237]. Baseline microbiome composition, including the presence of specific bacterial
species or functional capacities, may predict responses to dietary interventions [238]. Additionally,
monitoring changes in microbiome composition during diet therapy could guide adjustments to
optimize beneficial shifts and enhance therapeutic outcomes [239]. However, much remains to be
understood about the precise mechanisms through which these changes in the microbiome impact
IBD, especially in cases where patients experience overlapping DGBIs [240,241].

Metabolomic profiles, reflecting both host and microbial metabolism, offer insights into
individual responses to dietary components [242,243]. Integration of metabolomic data with dietary
interventions could identify specific metabolic signatures associated with positive or negative
responses, informing personalized recommendations.

Disease phenotype characteristics, including location, behavior, and inflammatory patterns,
likely influence dietary response. Developing phenotype-specific dietary algorithms could enhance
efficacy by matching interventions to relevant pathophysiological mechanisms [244]. For example,
patients with predominantly fibrostenosing disease might benefit from different dietary approaches
than those with primarily inflammatory presentations.

Emerging technologies, including artificial intelligence and machine learning, may facilitate the
integration of these complex data sources to generate personalized dietary recommendations [245].
These approaches could process multiple patient-specific variables to predict optimal dietary
patterns and guide clinical decision-making.
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4.2. Standardization of Research Methodologies

Diet trials face unique challenges compared to drug trials. Unlike drug-naive patients, all IBD
patients already have established dietary habits, food preferences and belief systems that influence
compliance and potentially affect study endpoints. Foods contain multiple nutrients and are
challenging to control precisely in a research setting. Bench-to-bedside translation of dietary
components has significant interpretive limitations, as in vitro models typically use extracted or
synthetic components rather than whole foods with complex nutrient compositions. Furthermore,
diet interventions are inherently difficult to blind and control in human trials.

Progress in dietary therapy for IBD depends on improving the consistency and quality of
research methodologies to facilitate cross-study comparisons [246]. Dietary assessment in clinical
research is inherently complex, often affected by measurement errors, recall bias, social desirability,
and changes in participant behavior during data collection [247-249]. The primary methods,
including food diaries, 24-hour recalls, and food frequency questionnaires, each have limitations.
Selection should be guided by the study’s objectives and population characteristics. For microbiome-
focused research, documenting dietary intake for at least two days alongside sample collection
provides insights into short-term interactions, though longer tracking may be needed to reflect
habitual intake. Nutritional biomarkers offer objective alternatives but currently cover a limited range
of dietary components and have quantification challenges.

Systematic reviews of food-based interventions in IBD have revealed considerable variation in
trial design and inconsistent outsuch as reporting. Notably, 46% of trials targeting inflammation
lacked primary endpoints measuring inflammatory activity [259]. To improve comparability, future
studies should adopt standardized core outsuch as sets that include clinical assessments,
inflammatory biomarkers (e.g., fecal calprotectin, CRP), endoscopic results, patient-reported
outcomes (e.g., quality of life, fatigue), and nutritional status indicators. Reporting on dietary
adherence, absent in over 40% of trials, also requires more consistent and rigorous methodology.

The choice of control groups is another key methodological factor. Vague comparators such as
“usual diet” or “standard care” vary widely and hinder interpretation. Instead, trials should use
clearly defined control diets or active comparators to accurately assess the effects of dietary
interventions. There is also a need to validate dietary assessment tools specifically in IBD populations.
Combining self-reported intake with objective measures, such as biomarkers or digital tools, can
improve data accuracy [250]. Furthermore, reporting detailed dietary composition can help isolate
effective dietary components [251].

Long-term follow-up is essential to evaluate the durability and adherence of dietary
interventions. Many current studies assess outcomes over only 6-12 weeks, limiting understanding
of sustained effects. Extending follow-up to 12 months or more would provide more clinically
relevant data [252]. Finally, multicenter collaboration using standardized protocols can address
limitations in sample size and improve generalizability, while accounting for geographic and cultural
differences in diet and care delivery [246].

5. Conclusions

Dietary interventions and nutritional supplementation represent indispensable components of
comprehensive IBD management, offering significant potential for modulating inflammatory
pathways, controlling symptoms, and optimizing nutritional status. The evidence landscape
continues to evolve, with robust support for exclusive enteral nutrition in pediatric CD, promising
data for the CDED with PEN across age groups, and increasing recognition of the MD as a sustainable
long-term approach. Targeted nutritional supplementation through ONS effectively addresses the
multifaceted malnutrition prevalent in this patient population. The complexity of nutritional
management in IBD underscores the necessity for dedicated nutrition specialists within
multidisciplinary IBD care teams, as nutritional optimization impacts not only disease activity but
also functional capacity, therapeutic response, and psychological well-being.
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Despite these advances, critical knowledge gaps persist regarding optimal dietary formulations,
patient-specific approaches, and synergistic integration with pharmacological therapies. Future
research imperatives include methodologically rigorous RCTs with standardized endpoints,
development of precision nutrition algorithms based on integrated multi-omic profiling, and
engineering of novel nutritional formulations that target specific pathophysiological mechanisms in
IBD. With appropriate prioritization, nutritional therapy may evolve from an adjunctive support
measure to a cornerstone of precision IBD management, offering new hope for patients navigating
the challenges of these complex, chronic conditions.
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Abbreviations: CD: Crohn’s Disease; UC: Ulcerative Colitis; IBD: Inflammatory Bowel Disease; EEN: Exclusive
Enteral Nutrition; PEN: Partial Enteral Nutrition; CDED: Crohn’s Disease Exclusion Diet; FODMAP:
Fermentable Oligosaccharides, Disaccharides, Monosaccharides, And Polyols; SCD: Specific Carbohydrate Diet;
SCFA: Short-Chain Fatty Acids; RCT: Randomized Controlled Trial; IBS: Irritable Bowel Syndrome; MD:

Mediterranean Diet. Level of Evidence: High: Multiple well-designed RCTs or systematic reviews/meta-

analyses; Moderate: Limited RCTs, well-designed observational studies; Low: Case series, uncontrolled studies,

expert opinion.

Table 2. Classification and Characteristics of Oral Nutritional Supplements Used in IBD Management.
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ONS Category Composition alo ere Applications | Advantages s © Evidenc
in IBD e
Examples
Primary
. therapy for Highl Poor
Free amino . Py ,g y -
. . active CD digestible palatability
acids, minimal . . . .
Vivonex, induction of and ; High cost;
fat content L.
. . Elemental | remission; absorbable; Poor .
Elemental (primarily . . High
’ 028, Used in Reduced compliance
Formulas MCTs), simple .. . (CD)
carbohvdrates Neocate, severe antigenic ; Requires
. ,y " | E028 Extra | malabsorptio | load; May medical
vitamins, . ..
. n; Post- provide supervisio
minerals .
surgical bowel rest n
nutrition
. Less
Peptides Better .
Moderate . effective
(hydrolyzed . palatability
. malabsorptio than
protems), Peptamen, than
. . n states; elemental
Semi- moderate fat Perative, . elemental; .
. . . Alternative in some Moderat
Elemental/Peptid | content with Vital, Lower cost .
' when studies; e
e-Based Formulas | MCTs, Crucial, than .
. . . elemental Higher
oligosaccharid | Peptide 1.5 elemental; .
. formulas not allergenicit
es, vitamins, Good
. tolerated . - y than
minerals digestibility
elemental
Polymeric Whole Ensure, Supplementa | Improved May not be | Moderat
Formulas proteins, Boost, I nutrition in | palatability; | tolerated in | e (CD);
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balanced fat Fortisip, IBD; Lower cost; severe Limited
profile Fresubin, Prevention Better disease (Uo)
including Nutrison of compliance;

LCTs, complex malnutrition | Available in
carbohydrates, in remission | multiple
fiber options, phases; flavors and
vitamins, Maintenance | formats;
minerals therapy generally
recommend
ed by
guidelines
Specialized .
pec.1 anze Potential for | Higher
nutrient
. . dual cost;
profiles with Impact Targeted . .
. nutritional Limited
anti- Advanced | therapy for . s
. . and disease- | availability
. . inflammatory Recovery, inflammator . Low to
Disease-Specific modifying ; Newer
. components Modulen y . Moderat
Formulations . effects; formulatio
(TGF-B, IBD, modulation; . e
o . . Some ns with
specific fatty Alicalm, Maintenance . .
. . evidence for | evolving
acids, LH Viola therapy ) )

. maintenance | evidence
glutamine, thera base
antioxidants) by
Enhanced Limited
levels of . . Potential to IBD-

Perioperative | . o
omega-3 fatty o influence specific
R Impact, nutrition in . .
. | acids, disease evidence;

Immunomodulati . Immun- IBD; L. . L.

glutamine, . R . activity Higher Limited
ng Formulas . Aid, Adjunctive

arginine, . beyond cost;

. Intestamin | therapy . ;
nucleotides, . nutritional Variable

during flares . ..
and repletion clinical
antioxidants response

Abbreviations: CD: Crohn’s Disease; IBD: Inflammatory Bowel Disease; LCTs: Long-Chain Triglycerides;
MCTs: Medium-Chain Triglycerides; ONS: Oral Nutritional Supplements; RCT: Randomized Controlled Trial;
TGF-p: Transforming Growth Factor-beta; UC: Ulcerative Colitis. Levels of Evidence: High: Evidence from
multiple well-designed randomized controlled trials or systematic reviews/meta-analyses showing consistent
results; Moderate: Evidence from limited RCTs, well-designed observational studies, or controlled trials with
some methodological limitations; Low: Evidence primarily from case series, uncontrolled studies, or expert
opinion with limited clinical data; Limited: Very few studies available with significant methodological

limitations or inconsistent findings.
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