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Abstract

The incidence of inflammatory bowel diseases is rising both in adults and children, par-
ticularly in regions traditionally considered low-incidence, in parallel with the increasing
adoption of Westernized lifestyles, especially dietary habits. Growing evidence implicates
harmful dietary patterns, such as the Western diet, in the development and persistence
of IBD, fueling interest in dietary modulation as a therapeutic strategy to promote dis-
ease remission. Beginning with the exclusive enteral nutrition as an induction therapy
for Crohn’s disease (CD), several nutritional regimens have been proposed to improve
treatment tolerability and adherence by introducing whole-food-based approaches. To
date, various food-based therapies focused on excluding potentially pro-inflammatory
components and incorporating foods with potential anti-inflammatory components have
been explored, mainly in pediatric CD, while their application in ulcerative colitis remains
largely experimental. In this narrative review, we summarize the food-based therapeutic
approaches proposed for pediatric IBD, discussing both the rationale underlying their use
and the current evidence supporting their implementation.

Keywords: Crohn’s disease; ulcerative colitis; Pediatrics; Crohn’s disease exclusion diet;
Mediterranean diet; Western diet; nutrition; dietary management

1. Introduction

Inflammatory bowel diseases (IBDs), including ulcerative colitis (UC), Crohn’s disease
(CD), and IBD-unclassified, are chronic immune-mediated diseases developing during
childhood in about 10% to 20% of cases [1-4].

Although several genetic and environmental factors influencing IBD pathogenesis
have been identified, the exact mechanisms underlying these diseases remain unclear.
Genome-wide association studies have uncovered more than 200 IBD-associated loci ac-
counting for only approximately 25% of IBD inheritability [5,6]. Environmental factors
likely play a critical role in disease development in genetically susceptible individuals.
Among these factors, accumulating evidence highlights the substantial impact of diet on
both the onset and progression of IBD. This is supported by the sharp rise in incidence
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of IBD in regions traditionally considered low risk, such as Southern Europe, Asia, and
developing countries, where Western habits are increasingly adopted [7-10]. In particular,
the Western diet (WD), characterized by high consumption of fatty acids, animal proteins,
and refined sugars, alongside low intake of fruits and vegetables, has emerged as a key
contributor to IBD [11]. Dietary components of the WD may promote and maintain in-
testinal inflammation by altering the intestinal microbiota, disrupting the mucosal barrier
function, and impairing the local immune responses [12]. Further supporting the influence
of environment and Westernized lifestyle patterns, migration studies have demonstrated
an increased risk of IBD among individuals moving from low-incidence to high-prevalence
regions, especially among first-generation children [13,14].

Despite growing evidence that diet contributes to both the development and
the persistence of IBD, current guidelines still emphasize pharmacological approaches
focused on immune suppression, such as corticosteroids, thiopurines, and biologic
therapies [15,16]. In recent years, increasing attention has been directed toward the role
of diet in the management of IBD, particularly in CD, whereas food-based therapies for
UC remain mostly experimental. The role of nutritional therapy in CD has become well
established, with exclusive enteral nutrition (EEN), involving the use of a complete liquid
formula as the sole source of food for 6 to 8 weeks, currently recommended by international
guidelines for CD management as induction therapy [15].

Although the efficacy of EEN has been extensively demonstrated in the literature,
showing comparable rates of clinical remission to corticosteroids and higher rates of mucosa
healing [17,18], this nutritional intervention is often associated with poor tolerance and lack
of adherence among patients. Building on these limitations, recent research has focused on
food-based therapies to induce and maintain remission.

In this narrative review, we aim to summarize the food-based therapeutic approaches
currently proposed for pediatric IBD, discussing both the rationale underlying their use
and the available evidence supporting their implementation, which is further summarized
in Table 1, reporting original studies included in this review. These approaches generally
rely on two key principles: the exclusion of potentially harmful foods and the inclusion of
foods with putative beneficial effects, with the ultimate goal of reducing intestinal inflam-
mation. As some dietary strategies have been evaluated exclusively in adult populations,
references to these studies will also be included to highlight potential directions for future
pediatric research.
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Table 1. Studies on food-based therapies in children with inflammatory bowel diseases.

First Author (Year) Study Design I: IntervI;(r,llziuolra::iCo:nControl) (I Interzlr«latrf’;‘(];r;lté?nControl) Key Findings
CDED
- 75.6% corticosteroid-free remission with
Levine et al, 2019 19 Re G5 pedinric patente with CD - CEEN (12 weeke) 975 rolerance i CDED  PEN vs. 73.6%
with EEN
Vi - I: 23 pediatric patients with CD - 1: CDED + PEN (12 weeks) ) ImProvemen.t of gut microbiota at 12_.We.e ks,
erburgt et al., 2023 [20] RCT -I: 18 pediatric patients with CD _T: EEN (12 weeks) Eartlcularly with reduced Proteobacteria, in
oth groups
- Higher increase in Bifidobacterium and
Rohani et al., 2025 [21] RCT - I: 30 pediatric patients with CD - I: CDED + PEN (8 weeks) Lactobacillus with CDED + PEN vs. CDED alone

- C: 30 pediatric patients with CD

- C: CDED alone (8 weeks)

- Greater decrease in E. coli and Fusobacterium
with CDED + PEN vs. CDED alone

Sigall-Boneh et al., 2014 [22]

Retrospective study

34 children and 13 young adults
with CD

CDED + PEN (12 weeks)

- 78.7% clinical response
-70.2% clinical remission (70.0% in children)
- 70.0% normalization of FC

- I: 20 pediatric CD patients

- 1. CDED + PEN (6-8 weeks)

- 75.0% clinical remission with CDED + PEN vs.
68.9% with EEN

Niseteo et al, 2022 23] Retrospective study - C: 41 pediatric CD patients - C: EEN (6 weeks) - Greater weight gain and increase in BMI
z-score with CDED + PEN vs. EEN
- 70% corticosteroid-free remission with CDED
- I: 30 pediatric patients with CD -I: PEN 2 weeks followed by CDED + PEN +€E)E/Nc¥1:uc6allie/mvlvsl:i?ilr\lltyg]gégll PEN vs
Sigall Boneh et al., 2025 [24] RCT 2P P - C: EEN 8 weeks followed by PEN + free ° ’

- C: 26 pediatric patients with CD

diet

42% with EEN (week 24)
- Greater increase in BMI z-score with
CDED + PEN vs. EEN

Sigall Boneh et al., 2017 [25]

Retrospective study

11 children and 10 young adults
with refractory CD

- 12 patients receiving CDED + PEN

(12 weeks)

- 4 patients receiving CDED (12 weeks)
- 5 patients receiving EEN followed by

CDED (2 + 12 weeks)

- 61.9% clinical remission

- 52.9% clinical remission in patients failing
double biologic therapy

- Improvement in CRP and serum albumin

Scarallo et al., 2021 [26]

Case series

5 children with CD (2 with
refractory CD)

CDED + PEN (various duration)

CDED + PEN as a safe and effective therapeutic
option as induction and maintenance therapy
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Table 1. Cont.

. . Population Intervention .1
First Author (Year) Study Design (I: Intervention; C: Control) (I: Intervention; C: Control) Key Findings
- 60 patients receiving CDED + PEN as - 69.7% clinical remission
Scarallo et al., 2024 [27] Retrospective study 66 pediatric patients with CD monotherapy (8 weeks) - 60.7% CRP normalization

- 26 patients receiving CDED + PEN as
add-on therapy (8 weeks)

- 27.2% FC normalization
- Lower clinical response rates with EIM

Jijon Andrade et al., 2023 [28]

Retrospective study

15 pediatric patients with CD

CDED + PEN (24 weeks)

- 87% clinical remission in
treatment-naive-patients

- 60.0% clinical remission in patients with
refractory CD

- Improvement in erythrocyte sedimentation
rate and hemoglobin levels

Pochesci et al., 2025 [29]

Retrospective study

- I: 16 pediatric patients with CD
- C: 21 pediatric patients with CD

-1: CDED + PEN + ATA (52 weeks)
- C: ATA (52 weeks)

- Greater improvement in CRP and ESR in
CDED + PEN + ATA vs. ATA (8 weeks)

- Greater improvement in weighted PCDAI in
CDED + PEN + ATA vs. ATA (8 weeks)

- Greater improvement in weight in CDED +
PEN + ATA vs. ATA (52 weeks)

Urlep et al., 2023 [30]

Prospective study

- I: 14 pediatric patients with CD
- C: 19 pediatric patients with CD

-I: CDED + PEN (6 weeks)
- C: EEN (6 weeks)

- 84.6% endoscopic response with CDED + PEN
vs. 68.8% with EEN

- 38.5% mucosal healing with CDED + PEN vs.
43.8% with EEN

Martin-Masot et al., 2023 [31]

Prospective study

24 pediatric patients with CD

CDED (52 weeks)

- Improvement of the MINI index
- Improvement in the dietary pattern with
reduced consumption of ultra-processed foods

Lev-Tzion et al., 2021 [32]

RCT

- I: 23 pediatric patients with CD
- C: 22 pediatric patients with CD

- 1: CDED + PEN (24 weeks)
- C: EEN 6 weeks followed by PEN + free
diet (24 weeks)

- Improvement of C-Propeptide of Type I
Procollagen levels in both groups

- Good experience with CDED + PEN
(83% patients that may recommend

Wijers et al., 2025 [33] Retrospective study 52 children and 17 adults with CD CDED + PEN CDED + PEN to others; 63% patients that may
reconsider starting CDED + PEN again)
Alsarhan et al., 2023 [34] Retrospective study 32 patients with CD CDED + PEN 57% of patient continued CDED beyond

12 weeks
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Table 1. Cont.

. . Population Intervention .1
First Author (Year) Study Design (I: Intervention; C: Control) (I: Intervention; C: Control) Key Findings
SCD
Suskind et al., 2014 [35] Case series 7 children with CD SCD (5-30 months) Improvement in serum albumin, CRF,

hematocrit, and FC

Obih et al., 2016 [36]

Retrospective study

26 pediatric patients with IBD (20
CD; 6 UC)

SCD (3-48 months)

Reduction of PCDAI and PUCAI over a
6-months period

Wahbeh et al., 2017 [37]

Case series

7 children with CD

SCD or modified SCD (median duration 26
months)

- No clinical activity and normalization of CRP
in all patients
- No cases of mucosal healing

Britto et al., 2020 [38]

Case series

3 children with CD

SCD (52 weeks)

- Clinical remission and normalization of CF
- No cases of mucosal healing

Cohen et al., 2014 [39]

Case series

9 children with CD

SCD (12 weeks)

- Clinical improvement (reduction of PCDAI)
- Mucosal improvement (reduction of Lewis
score)

Simon et al., 2023 [40]

Case report

1 child with CD

SCD (52 weeks)

Clinical, biochemical (FC, CRP, serum albumin,
erythrocyte sedimentation rate, and
hemoglobin), endoscopic, and histologic
remission

CD-TREAT

Svolos et al., 2019 [41]

Prospective study

5 pediatric patients with CD

CD-TREAT (8 weeks)

- 80.0% clinical response
- 60.0% clinical remission
- FC reduction

Svolos et al., 2022 [42]

Prospective study

25 pediatric patients and 32 adults
with CD

CD-TREAT (8 weeks)

- 78% clinical remission
- 85% clinical remission
- Improvement in QoL
-FC reduction

https://doi.org/10.3390/nu18152493


https://doi.org/10.3390/nu18152493

Nutrients 2026, 18, 2493

6 of 28

Table 1. Cont.

. . Population Intervention .1
First Author (Year) Study Design (I: Intervention; C: Control) (I: Intervention; C: Control) Key Findings
T&H Dietary Approach
83 biologic-naive pediatric and - 56.0% clinical remission with T&H vs. 38.0%
Aharoni-Frutkoff et al., 2025 RCT adult patients with CD (6-25 years): -I: T&H (8 weeks) with EEN
[43] - I: 41 patients -C: EEN (8 weeks) - 88.0% tolerance with T&H vs. 52.0% with EEN
- C: 42 patients - Improvement of the gut microbiota with T&H
- 37% FC response with T&H vs. 15% with
habitual diet at 8 weeks
- Greater CRP reduction with T&H vs. habitual
diet at 8 weeks
- Greater MINI index reduction with T&H vs.
46 pediatric and adult patients with I. T&H (16 weeks) habitual diet at 8 weeks
Plotkin et al., 2025 [44] RCT p p C: habitual diet 8 weeks, followed by T&H - In habit group switching to T&H, higher rates

CD (640 years)

8 weeks

of calprotectin < 250 mcg/g at week 16
compared to week 8 (47% vs. 17%)

- In habit group switching to T&H, higher rates
of MINI index < 8 at week 16 compared to
week 8

(60% vs. 20%, p = 0.0013).

- 86% clinical remission
- 86% radiological improvement

Plotkin et al., 2026 [45] Clinical trial 10 adults and 33 children with CD T&H (24 weeks) - 61% endoscopic healing or few aphthous
ulcers

UCED

Sarbagili-Shabat et al., Prospective study 93 children with UC UCED (6 weeks) - 37.5% clinical remission

2021 [46]

- FC reduction

PBD

Chiba et al., 2017 [47] Prospective study 35 adults and 11 children with CD  PBD + Infliximab (6 weeks) 96.0-100.0% clinical remission
(intention-to-treat and per-protocol analyses)

KD

Csiba-T6th et al., 2016 [48]

Case report

1 adolescent with active, refractory
CD

KD + Azathioprine (discontinued within 2
weeks) (15 months)

- Clinical remission
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Table 1. Cont.

Population

First Author (Year) Study Design (I: Intervention; C: Control)

Intervention
(I: Intervention; C: Control)

Key Findings

MED

- I: 26 pediatric patients with CD

and 24 pediatric patients with UC
- C: 28 pediatric patients with CD
and 22 pediatric patients with UC

El Amrousy et al., 2022 [49] RCT

-I: MED (12 weeks) *
- C: regular diet (12 weeks) *

- 28.0% clinical remission with MED vs. 16.0%
with regular diet

- Greater decrease in PCDAI and PUCAI with
MED vs. regular diet

99 pediatric patients with CD (in
Sigall Boneh et al., 2024 [50] Cross-sectional study clinical remission under biological
therapy)

MED + biologic therapy

- Association between adherence to MED and
FC reduction

- Inversely association between vegetable
consumption and FC levels

* The study did not report baseline concomitant therapies. Abbreviations: CDED, Crohn’s Disease Exclusion Diet; PEN, partial enteral nutrition; CD, Crohn’s disease; EEN, exclusive
enteral nutrition; RCT, randomized controlled trial; FC, fecal calprotectin; CRP, C-reactive protein; ATA, anti-TNFa agent; ESR, erythrocyte sedimentation rate; PCDAI, Pediatric Crohn’s
Disease Activity Index; SCD, specific carbohydrate diet; UC, ulcerative colitis; PUCAI, Pediatric Ulcerative Colitis Activity Index; CD-TREAT, Crohn’s disease treatment-with-EATing;
QoL, quality of life; T&H, Tasty and Healthy; UCED, Ulcerative Colitis Exclusion Diet; PBD, plant-based diet; KD, ketogenic diet; MED, Mediterranean diet.
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2. Diet and IBD Pathogenesis

IBDs are multifactorial diseases involving genetic, environmental, microbial, and
immunological factors in their pathogenesis. Although specific triggers remain unclear,
diet appears to play a crucial role in disease development and progression.

Nutritional habits, particularly the WD, have been proposed as a major environmental
factor for non-communicable diseases, including IBDs [51]. The WD is characterized by a
high intake of calorie-dense processed foods, saturated fats, salt, and refined sugars, along
with a low consumption of fruits and vegetables, and has been consistently associated with
a pro-inflammatory state. Notably, Temba et al. reported significant immune and metabolic
alterations linked to WD in a randomized controlled trial (RCT) assessing the effects of a
2-week dietary switch between heritage-style diet, which is predominantly plant-based,
rich in fiber and polyphenols, and includes a fermented banana beverage made with finger
millet, namely the “Mbege”, and Western dietary habits. Participants transitioning from the
WD to the heritage diet exhibited anti-inflammatory changes. Conversely, those switching
from heritage diet to the WD showed multiple pro-inflammatory responses, including
increased levels of inflammatory proteins; reduced concentrations of anti-inflammatory
metabolites, such as eicosapentaenoic acid and docosahexaenoic acid; upregulation in
immune-related genes; and alterations in leukocyte number and phenotype, likely driven
by enhanced myelopoiesis and immune cell activation [52].

Furthermore, several studies have explored the role of the WD in IBD onset and
flares [53-55]. WD is associated with specific microbiota shifts, including an increase
in mucin-degrading bacteria, such as Bacteroides and Akkermansia species, Proteobacteria,
and adherent-invasive Escherichia coli, alongside a reduction in short chain fatty acid
(SCFA)-producing bacteria [56-58]. Notably, in a large prospective cohort study including
125,445 participants followed for up to 14 years, Peters et al. observed 224 new UC and
97 new CD cases. Their study demonstrated that adherence to a Western dietary pattern
was associated with a higher risk of UC (odds ratio [OR]: 1.16, 95% confidence interval [CI]:
1.03-1.30, p = 0.013; OR: 1.11, 95%CI: 1.01-1.20, p = 0.023, respectively) [59]. Similarly, Guo
et al. evidenced a role of diet in IBD’s development, following 81,280 individuals from
birth through childhood and adolescence. The authors reported 307 new IBDs, and while
assessing dietary habits, they observed that a high intake of fish, vegetables, and fruits
in early life was associated with a lower risk of IBD (pooled hazard ratio [HR] for fish:
0.66, 95%CI: 0.46-0.93; HR for vegetables and fruits: 0.72, 95%CI: 0.55-0.95). Conversely,
early and high consumption of sugary drinks was associated with an increased risk of IBD
(pooled HR: 1.42, 95%ClI: 1.05-1.90) [60].

Focusing on individual WD components, a systematic review by Hou et al. demon-
strated that high dietary intake of total fats, PUFAs, omega-6 fatty acids, and meat was
associated with increased risk of CD and UC, whereas high intake of fiber and fruit reduced
risk of CD, and high vegetable intake reduced UC risk [11]. The impact of ultra-processed
foods has also been investigated, reporting a positive association with IBD development,
particularly CD [61-63]. Finally, a large prospective cohort study on 245,112 participants
documented 369 incident cases of CD and 488 incident cases of UC and described an
association between higher ultra-processed foods and CD (HR: 1.70; 95%CI: 1.23-2.35;
p-value < 0.05), although without a consistent association with UC [64]. Similarly, high con-
sumption of red and processed meat, alcohol, and foods and beverages rich in sulfur and
sulfate was associated with an increased risk of UC [65]. Red and processed meat, in partic-
ular, appear to contribute to IBD pathogenesis by fostering dysbiosis, with reduction in
beneficial species, such as Streptococcus, Akkermansia, Faecalibacterium, and Lactococcus, and
increases in Clostridium and Mucispirillum species [66,67]. Moreover, a high consumption of
meat may contribute to disease flares in patients with UC, as demonstrated in the PREdiCCt
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study, underscoring the importance of dietary habits not only in IBD pathogenesis but also
in disease course [68].

An emerging factor in IBD pathogenesis is the role of SCFAs, bacterial fermentation
products of dietary fiber fermentation, mainly represented by butyrate, propionate, and
acetate. Evidence supports an anti-inflammatory role for SCFAs, as they enhance epithelial
barrier integrity, regulate immune responses, and serve as a critical energy source for
colonocytes [69]. Consistently, patients with IBD show reduced levels of SCFAs due to
dysbiosis and a decrease in SCFA-producing bacteria [70,71]. This reduction, alongside the
promotion of gut inflammation, highlights that SCFAs may represent a potential therapeutic
target [72,73].

Diet also modulates immune responses, as nutrients with anti-inflammatory poten-
tial, such as w-3, polyunsaturated fatty acids (PUFAs), carotenoids, flavonoids, terpenes,
vitamins, and fibers, have been shown to reduce the production of pro-inflammatory medi-
ators, such as interleukin-6, interleukin-1p3, interleukin-8, tumor necrosis factor-«, reactive
oxygen species, nitric oxide, and prostaglandins [74].

Given the established influence of diet on IBD, it is reasonable to consider diet as a
therapeutic strategy, aiming to minimize exposure to pro-inflammatory ingredients, char-
acteristics of the WD, and to increase the intake of anti-inflammatory ingredients. At the
same time, nutritional therapies may reduce the risk of adverse effects typically associated
with immune-targeting pharmacological treatments. Strong initial evidence supporting
diet-based interventions includes data demonstrating the efficacy and safety of EEN in in-
ducing remission in CD [75-78]. However, EEN faces important barriers, most notably the
monotony of the regimen and the taste fatigue experienced by patients [79]. These factors
substantially limit the accessibility and acceptability of this therapeutic option [80]. Further-
more, it has been acknowledged that a rapid re-exacerbation of inflammation, demonstrated
by a rise in fecal calprotectin (FC), often occurs within 2-3 weeks after completing an EEN
course and reintroducing whole foods. Maintenance enteral nutrition has likewise proven
ineffective for sustaining long-term remission [81]. Hence, re-establishment of a normal
diet frequently leads to renewed intestinal inflammation [82]. This context underscores a
significant unmet need: understanding how dietary manipulation can maintain remission.
Consequently, in recent years, researchers have sought to replicate the therapeutic benefits
of EEN using dietary strategies that permit the consumption of whole foods.

3. Food-Based Therapies
3.1. Crohn’s Disease Exclusion Diet (CDED)

The CDED, which was first described in 2014 by Sigall-Boneh et al., based on the
hypothesis that partial enteral nutrition (PEN), combined with the exclusion of specific
dietary components, may modulate the intestinal microbiome and permeability, thereby
promoting improvement in CD [22].

CDED is a standardized, high-protein, low-fat dietary regimen structured in three
phases, progressing from a more restrictive phase to a more liberated diet. It is based
on the exclusion of potentially harmful foods, including processed products, animal fats,
gluten, and dairy, as well as additives such as emulsifiers, maltodextrins, carrageenan, and
sulphites. Guided by the principles of exclusion and inclusion, natural foods are combined
with a variable proportion of polymeric formula to meet the nutritional requirements and
ensure adequate intake of protein, calcium, and vitamin D. Phase 1, during at least 6 weeks,
combines CDED with PEN, providing 50% of the nutritional requirement. This phase is the
most restrictive, eliminating pro-inflammatory components and limiting fruit and vegetable
intake. Five mandatory foods, namely apples, bananas, chicken, eggs, and potatoes, are
also scheduled in phase 1. Phase 2, which also lasts approximately 6 weeks, allows for
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gradual dietary expansion, including increased fiber intake and controlled reintroduction
of potentially noxious foods, such as gluten and red meat. In phase 2, PEN is reduced to
25% of caloric needs [83]. Phase 3, lasting at least 9 months, promotes mucosa healing in
children and adolescent who achieved clinical remission during the first 12 weeks. PEN
continues to provide 25% of caloric needs, with a broad, whole-food diet emphasizing fruit
and vegetable intake. Ultra-processed foods and items high in saturated fatty acids and
refined sugars remain excluded.

Summarizing the rational underlying CDED, Levine et al. proposed the hypothet-
ical “bacterial penetration cycle model”: exposure of the intestinal mucosa to harmful
dietary components may induce dysbiosis and favor the selection of pro-inflammatory
bacterial species, leading to inflammation, disruption of the intestinal barrier, and enhanced
translocation of pathogenic bacteria, thus perpetuating a vicious cycle of mucosal dam-
age and immune activation [84]. Supporting this hypothesis, the same authors reported
changes associated with clinical remission, including reductions in Haemophilus, Veillonella,
Anaerostipes, and Prevotella, alongside increases in Roseburia and Oscillibacter. Interestingly,
a sustained reduction in Proteobacteria was observed in children treated with CDED plus
PEN, a feature associated with corticosteroid-free remission [19]. Furthermore, Verburgt
et al. investigated the impact of both CDED with PEN and EEN on gut microbiota, showing
that by week 12, microbial composition in both groups approached that of healthy controls,
particularly with a decrease in the relative abundance of Proteobacteria. These diet-induced
microbial shifts are thought to promote the expansion of beneficial taxa potentially linked
to clinical remission and mucosal healing [20]. Notably, PEN may exert beneficial effects on
the gut microbiota, potentially through a synergistic effect with CDED. This is supported
by the findings from Rohani et al., who conducted an RCT demonstrating that children
receiving CDED with PEN showed greater increase in Bifidobacterium and Lactobacillus,
along with a more pronounced reduction in E. coli and Fusobacterium, compared with those
receiving CDED alone [21].

In the first study describing CDED, Sigall-Boneh et al. demonstrated high remission
rates in children with early mild-to-moderate luminal CD, reporting clinical response
and remission rates of 78.7% and 70.2%, respectively [22]. Building on these findings,
subsequent studies further confirmed the efficacy of CDED. Niseteo et al. found comparable
efficacy between CDED with PEN and EEN, with remission rates of 75.0% and 68.9%,
respectively, and significantly greater weight gain and increases in BMI z-scores in the
CDED group (p = 0.002 and p = 0.001, respectively) [23]. Moreover, a randomized controlled
trial (RCT) in children and adolescents with mild-to-moderate CD showed a higher rate of
sustained remission among those receiving CDED with PEN compared to EEN [19]. A more
recent RCT conducted by Sigall Boneh et al. in pediatric patients with mild-to-severe CD
demonstrated maintenance of remission up to 24 weeks in 60% of participants, although
the study was meant to establish superiority over EEN [24].

Evidence also supports the use of CDED combined with PEN as an effective salvage
regimen for patients who failed biologic therapy [25,26]. In a real-world study, Scarallo et al.
confirmed the efficacy of CDED with PEN in children and adolescents with refractory and
severe disease, though patients with extraintestinal manifestations showed lower clinical
response rates (p = 0.018) [27]. Similarly, Jijon Andrade, in a retrospective study, reported a
good remission rate in children and adolescents relapsing on biologic therapy (60%) [28].
Furthermore, CDED with PEN may play a role in enhancing and accelerating the efficacy
of anti-TNF« agents in inducing both clinical and biochemical remission in severe disease
setting, as suggested by Pochesci et al. In their study, the authors compared biochemical
and clinical outcomes in children with CD treated with CDED with PEN in combination
with anti-TNFax agents compared to those receiving biologic therapy alone. The combined
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approach was associated with a higher rate of normalization of erythrocyte sedimentation
rate and CRP normalization at 8 weeks (p = 0.027 and p = 0.050, respectively), as well as a
greater improvement in clinical activity, assessed by the weighted Pediatric Crohn’s Disease
Activity Index (PCDAI) (p = 0.001) [29].

Despite robust evidence for clinical efficacy, data on endoscopic outcomes remain
limited. In a prospective cohort of children with active CD, Urlep et al. observed similar
endoscopic response and remission rates at week 6 for EEN and CDED (modified for local
dietary customs) with PEN: 68.8% vs. 84.6% (p = 0.41) and 50.0% vs. 53.8% (p = 0.99) [30].
Similarly, Martin-Masot assessed mucosal inflammation using the Mucosal Inflammation
Non-Invasive (MINI) index, which reliably reflects mucosa healing, and found a significant
improvement from baseline to 52 weeks (p < 0.05) [31].

Although no extensively investigated, CDED with PEN appears to have a beneficial
effect on bone metabolism, in contrast to corticosteroids, which are known to impair bone
density [85,86]. Lev-Tzion et al. assessed markers of bone formation, such as C-Propeptide
of Type I Procollagen, and bone mineral density via dual energy X-ray absorptiometry
in children receiving either CDED with PEN or EEN during over 24 weeks. Both groups
showed significant improvement in C-Propeptide of Type I Procollagen levels, though no
significant changes in bone mineral density were observed [32].

Given its demonstrated efficacy and improved tolerability, CDED with PEN represents
a valuable alternative to EEN, which is often poorly tolerated by children and adoles-
cents [33]. In a study by Levine et al., tolerance to CDED with PEN was significantly
better than to EEN (97.5% vs. 73.6%, p = 0.002) [19]. Moreover, real-life data from a Dutch
cohort of children and adults with mild-to-moderate CD showed a good experience with
CDED with PEN in most patients: 83% of the study sample would recommend CDED to
others, while two-thirds of them would reconsider starting CDED again [33]. Nevertheless,
adherence challenges remain due to dietary restrictions. A study conducted in Saudi
Arabia found that only 57% of the patients continued the diet beyond 12 weeks, with poor
compliance attributed to intolerance, difficulty following the regimen, costs, and limited
clinical response [34].

3.2. Specific Carbohydrate Diet and Modified Specific Carbohydrate Diet (SCD)

The SCD is an exclusionary dietary regimen first developed in the 1930s as a therapeu-
tic approach for celiac disease, and more recently proposed as a potential intervention for
IBD. The SCD eliminates all grains and sweeteners except for honey. Milk and milk-derived
products are restricted, except for hard cheeses and yogurt fermented for greater than
24 h. In addition, food additives such as emulsifiers, commonly found in processed foods,
are excluded from the diet [35]. While the SCD may provide adequate nutrient intake,
close nutritional monitoring is recommended, as supplementation with vitamin D may be
necessary to prevent deficiencies [87]. A less restrictive modification of the SCD, referred
to the modified SCD (mSCD), has been proposed, allowing limited inclusion of oats and
rice [88].

Current evidence on SCD and mSCD in pediatric IBD remains limited and is primarily
derived from case reports and small case series, while most studies have been conducted
in adults. Suskind et al. reported clinical improvement in seven children with CD treated
exclusively with the SCD and no concomitant pharmacological therapy. Over a follow-
up period ranging from 5 to 30 months, patients showed improvements in both clinical
symptoms and laboratory parameters, including serum albumin, CRP, hematocrit, and
FC [35]. Similarly, Obih et al. observed significant clinical and biochemical improvement in
children with CD receiving the SCD, with a reduction in the PCDAI, which decreased from
32.8 +13.2020.8 & 16.6 at week 4, and to 8.8 £ 8.5 by 6 months [36]. The broader mSCD
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variant has also been reported to reduce clinical symptoms and systemic inflammation, as
reflected by decrease in CRP [88].

Evidence regarding the endoscopic impact of SCD is also scarce. Wahbeh et al. evalu-
ated mucosal healing, defined as the absence of ulceration from the upper gastrointestinal
and ileocolonic tracts, in seven children with CD following the mSCD, and found no cases of
complete mucosal healing [37]. Similarly, Britto et al. described three pediatric CD patients
who achieved durable clinical remission with normalization of FC on strict SCD monother-
apy, but without evidence of mucosal healing [38]. In contrast, Cohen et al. reported both
clinical and endoscopic improvements after a 12-week SCD intervention in nine children
with active CD, as demonstrated by reductions in PCDAI (p = 0.011) and Lewis score
(p = 0.012) on capsule endoscopy [39]. Supporting these findings, Simon et al. documented
a case of sustained clinical, biochemical, radiographic, endoscopic, and histologic remission
in a pediatric patient with penetrating CD with SCD monotherapy [40].

3.3. Crohn’s Disease Treatment-with-EATing (CD-TREAT)

CD-TREAT is a food-based therapeutic approach introduced in 2019 as an alternative
to EEN. It aims to replicate the composition and anti-inflammatory properties of EEN by
excluding potentially pro-inflammatory ingredients, such as dairy products, gluten, and
alcohol. The diet is designed to provide adequate amounts of macronutrients, vitamins,
minerals, and dietary fibers, while maintaining similarity to a regular diet to enhance
palatability and adherence.

The only RCT evaluating CD-TREAT included 25 healthy adults and five children
with active CD. Among the pediatric participants, clinical response was achieved in four of
five children, with clinical remission in three of five, accompanied by a significant reduction
in FC (p = 0.002) [41]. In agreement with these findings, Svolos et al. conducted an open-
label study involving 25 children and 32 adults with CD, which demonstrated encouraging
results. After 8 weeks of CD-TREAT, the majority of participants exhibited improvements
in both disease activity and quality of life (QoL). In the pediatric cohort, QoL assessed
using the IMPACT-III questionnaire significantly increased from a baseline score of 136
(interquartile range: 22-143) to 148 (interquartile range: 133-153) at week 8 (p < 0.01) [42].

3.4. Tasty and Healthy (T&H) Dietary Approach

The T&H Dietary Approach is a whole-food diet characterized by the exclusion of
pro-inflammatory and processed foods, including industrialized foods, animal fats, and
gluten. It does not rely on specific formulas or mandatory ingredients. This food-based
therapy encourages the consumption of fresh, unprocessed foods, such as vegetables, fruits,
legumes, rice, gluten-free grains, eggs, poultry, seafood, and fish [89].

First, the TASTI-MM RCT evaluated the efficacy of the T&H diet in 83 biologic-naive
patients aged 625 years with mild-to-moderate CD comparing T&H with EEN. Patients
were randomized to T&H or EEN for 8 weeks, and tolerability, symptomatic remission,
MINI index, FC, CRP, and erythrocyte sedimentation rate (ESR) were evaluated. The RCT
demonstrated better tolerability of T&H compared to EEN (88% vs. 52%, p < 0.001) and
higher remission rates, assessed by the weighted PCDAI and CD activity index (CDAI)
(56% vs. 38%, p = 0.09). Importantly, only mild and infrequent adverse events were
reported in the T&H group, with only one patient experiencing stypsis. Furthermore, the
RCT revealed a beneficial modulation of the gut microbiota associated with T&H, showing
superior species richness at both week 4 and week 8. Specifically, patients receiving the
T&G but not the EEN exhibited a significant reduction of pro-inflammatory bacteria species
such as Ruminococcus gnavus (p < 0.001). A higher abundance of Faecalibacterium prausnitzii
and Bacteroides uniformis, two species associated with intestinal healing, was also observed
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in the T&H group compared to the EEN one (p = 0.002 and p = 0.006, respectively, for the
two species) [43]. Plotkin et al. further supported the effectiveness of the T&H diet in the
TAST-E RCT, involving pediatric and adult patients with CD who were in clinical remission
or with minimal symptoms. Participants were assigned either to receive the T&H diet or
to continue their habitual diet for 8 weeks, after which the latter group also initiated the
T&H intervention. The authors reported a significantly higher FC response, defined as a
reduction > 50%, in the T&H group compared to the habitual diet group (37% vs. 15%,
p = 0.028). This was accompanied by a greater improvement in CRP levels and MINI index
scores (p = 0.001 and p = 0.047, respectively). Notably, high adherence to the T&H diet was
observed throughout the study [44].

The use of the T&H diet as maintenance treatment has recently been investigated
in the MyTasty clinical trial, which enrolled both pediatric and adult patients who had
achieved deep remission in the previously reported TASTI-MM and TASTI-E induction
RCTs, demonstrating effectiveness for up to 24 weeks. Specifically, 86% participants
maintained clinical remission, 86% exhibited radiological improvement assessed by the
Intestinal Ultrasound with Segmental Activity Scoring, and endoscopic features, and
61% achieved complete endoscopic healing or presented only a few aphthous ulcers at
ileocolonscopy or capsular endoscopy [45].

3.5. Ulcerative Colitis Exclusion Diet (UCED) and Other Food-Based Therapies in UC

While several food-based therapies have been proposed for CD, only a few studies
have explored dietary interventions for the management of UC. Supporting a potential
impact of diet on UC, Navas-Lopez et al. explored dietary habits between pediatric patients
reaching clinical remission and mucosal healing and those who did not. Interestingly, the
authors described a superior dietary quality, characterized by a higher intake of unpro-
cessed or minimally processed foods, fibers, and essential micronutrients, in children with
clinical remission and mucosal healing. On contrast, patients without clinical remission
and mucosal healing exhibited a higher consumption of ultra-processed foods and satu-
rated fats [90]. Further supporting the adoption of a food-based therapeutic approaches
for UC, harmful dietary components promote gut dysbiosis and may be consequently
implied in UC pathogenesis. Such dietary interventions may aim to modulate gut micro-
biota composition and function, enhance intestinal barrier integrity, and influence innate
immune responses.

Building upon this rationale, Sarbagili-Shabat et al. recently proposed the UCED,
consisting of an initial 6-8-week phase that excludes red meat and processed foods, while
emphasizing the inclusion of both mandatory foods, mainly fruits and vegetables, and
permitted foods. The latter are either unrestricted, such as rice and potatoes, or allowed in
defined quantities, such as chicken, eggs, yogurt, and pasta. The second phase of UCED
is more permissive, allowing a broader variety of fruits and vegetables, together with
the gradual reintroduction of grain products and certain legumes [46]. In a pilot trial
involving 24 children with mild-to-moderate UC, the authors reported that the UCED
was both effective and feasible for inducing remission. Specifically, the PUCAI decreased
significantly at week 6 (35 (30—40) vs. 12.5 (5-20), p = 0.001), and clinical remission was
achieved with UCED alone in nine of 24 participants (37.5%) [46].

Dietary approaches for UC have been poorly investigated also in adults. To date, only
one additional food-based therapy for UC, termed the 4-strategies-to-SUlfide-Reduction
(4-SURE) diet, has been proposed. This intervention is designed to modulate colonic
fermentation and reduce the production of excess hydrogen sulfide, a metabolite with
pro-inflammatory effect. Specifically, the diet is based on the following four central strate-
gies: (1) to achieve an intake of 10-15 g/die of resistant starch and 5 g/die of slowly
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fermentable non-starch polysaccharide through the consumption of food sources rich in
all forms of naturally occurring resistant starch, such as whole grains, and supplemental
non-starch polysaccharide psyllium, in addition to fruits, vegetables, nuts, and legumes;
(2) to limit the protein intake from animal and plant sources to 75-90 g/ die; (3) to restrict the
intake of sulfur-containing amino acids to <1.5-2.0 g/djie; and (4) to avoid sulfite/sulfate,
nitrite/nitrate, and carrageenan food additives. In a feasibility study involving 28 adults
with mild-to-moderate UC, the 4-SURE diet demonstrated promising results: the interven-
tion was well tolerated, with high adherence; clinical response was observed in 46% of
patients; and endoscopic improvement occurred in 36% of participants. Moreover, fecal
SCFA concentration increased by 69% (p < 0.001), accompanied by an improvement of QoL
(p < 0.001) [91].

3.6. Plant-Based Diets (PBDs)

PBDs, ranging from semi-vegetarian to vegetarian and vegan patterns, have attracted
increasing attention due to their potential anti-inflammatory properties and favorable
modulation of the gut microbiota. These dietary models emphasize the intake of whole-
plant foods rich in fiber, polyphenols, and antioxidants, while limiting or excluding animal
products and processed foods [92].

Chiba et al. proposed a lacto-ovo-semi-vegetarian PBD, permitting fish once per week
and meat once every 2 weeks, as an adjunct to infliximab in 35 adults and 11 pediatric
patients with CD in a prospective single-arm study. Remission rates at 6 weeks were 96%
and 100% by intention-to-treat and per-protocol analyses, respectively [47].

3.7. Low FODMAP Diet

The low FODMAP diet, commonly used for the management of irritable bowel syn-
drome, restricts low fermentable oligosaccharides, disaccharides, monosaccharides, and
polyols. This dietary strategy has been only minimally investigated in patients with IBD.

Peng et al. conducted a systematic review including four RCTs evaluating the impact
of a low FODMAP diet on maintaining remission in quiescent CD. Compared with a
normal diet, the intervention showed no effect on stool consistency or inflammatory mark-
ers once remission was achieved, although it provided symptomatic relief of functional
gastrointestinal symptoms and improved QoL [93].

3.8. IBD Anti-Inflammatory Diet (IBD-AID)

The IBD anti-inflammatory diet (IBD-AID) was proposed by Olendzki et al. in
2014 to reduce the frequency and severity of disease flares, and to promote obtaining
and maintaining remission [94]. The IBD-AID is structured around five key principles:
(1) restriction of certain carbohydrates, including lactose and refined or processed complex
carbohydrates; (2) inclusion of prebiotics and probiotics; (3) distinction between saturated,
trans, monounsaturated, and polyunsaturated fats; (4) individualized dietary assessment
to identify nutrient deficiencies or intolerances; and (5) modification of food texture when
necessary to enhance nutrient absorption and reduce intact fiber intake.

In a case series of 40 adults with IBD, this approach was associated with symptomatic
improvement and medication reduction in 11 patients [94]. Another open-label study
further supported the potential of the IBD-AID, demonstrating an enrichment of beneficial
gut microbes, such as Clostridia and Bacteroides, typically depleted in IBD cohorts. However,
the study did not analyze clinical outcomes [95].

3.9. Ketogenic Diets (KD)

There is growing interest in KD for IBD, as this dietary model may influence SCFA-
producing bacterial populations. The classical KD is characterized by a strict restriction of
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carbohydrates and high fat intake, with fats providing approximately 90% of total energy.
Evidence supporting KD use in IBD remains scarce, particularly in children [96].

To date, only a single case report has been published describing a paleolithic KD,
consisting of animal fat, meat, offal, and eggs, with an approximate fat-to-protein ratio of
2:1. Specifically, the report detailed a 14-year-old boy with active, therapy-refractory CD
who achieved clinical remission following implementation of the paleolithic KD, which
was sustained even after azathioprine discontinuation [48].

3.10. Mediterranean Diet (MED)

The MED provides a rich source of bioactive compounds with potential immunomod-
ulatory effect, such as a high intake of fresh fruits and vegetables, monounsaturated fats,
complex carbohydrates, and lean proteins, while being low in ultra-processed foods, added
sugar, and salt [97]. For these properties, MED has been associated with several favorable
effects on gut health, such as an increased microbial diversity with relative abundance of
SCFA-producing bacteria [98].

To date, only one RCT has evaluated the efficacy of MED in pediatric IBD. This study
included 100 children and adolescents with mild-to-moderate CD or UC. After 12 weeks of
adherence to MED, participants receiving this food-based therapy demonstrated significant
reductions in clinical scores (PCDAI and Pediatric Ulcerative Colitis Activity Index-PUCALI),
as well as in laboratory markers (CRP and FC), compared to those following a regular
diet [49]. It is important to note, however, that the study did not report baseline concomitant
medications, posing a potential confounding factor. Sigall Boneh et al. further explored
the use of MED in children with CD in clinical remission under biological therapy. High
adherence to MED, assessed by the KIDMED score, was significantly associated with lower
FC levels (OR: 0.75; 95%CI: 0.6-0.95, p = 0.019), suggesting a beneficial role of this dietary
pattern even in the maintenance phase of disease [50].

Additional evidence regarding the impact of MED in CD largely derives from studies
in adult populations. Godny et al. investigated the effects of a modified version of the MED,
termed the IBD-MED, in 271 adult patients with CD. The IBD-MED emphasizes fermented
foods, potatoes, plant diversity, and a wide range of colors in fruits and color variety
to promote microbial diversity and SCFA production. The study found that adherence
to the IBD-MED was associated with a non-complicated disease course and significant
improvements in disease activity; inflammatory markers such as CRP and FC; and gut
microbiota composition, including an increase in SCFA-producing bacteria and a reduction
in Ruminoccocus gnavus [99]. Furthermore, a longitudinal study involving adults with
IBD, both CD and UC, showed that adherence to MED was associated with lower disease
flares, reduced FC levels, and decreased corticosteroid use over a median follow-up of
27 months, although statistical significance was observed only among patients with
UC [100]. Finally, Lewis et al. conducted a RCT comparing MED to SCD in adults with
mild-to-moderate CD over 6 weeks. The study demonstrated that SCD was not superior to
MED in achieving clinical remission and biochemical improvement, assessed by CRP and
FC. Notably, although symptomatic remission was achieved by 46.5% patients receiving
the SCD and by 43.5% receiving the MED (p = 0.77), none of the two diets allowed CRP
response at week 6 or week 12, achieved by fewer than 11% of patients with both diets [101].

4. Pediatric-Specific Considerations on Food-Based Therapies

When considering food-based therapies in children and adolescents, several age-
specific aspects deserve attention. While the primary goal of nutritional care in adults
include the prevention of malnutrition, micronutrient deficiencies, and osteoporosis, nutri-
tional management in pediatric patients must also support optimal growth and develop-
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ment [102]. However, evidence regarding nutritional adequacy of food-based therapies in
pediatric IBD remains limited. Therefore, given the restrictive nature of some dietary ap-
proaches, a careful monitoring of nutritional status, growth parameters, and dietary intake
should be warranted, especially in children at increased risk of malnutrition. Parallelly,
education of pediatric patients and their families represents a key component of successful
dietary management. Several practical tools may facilitate adherence and ensure nutritional
adequacy, including recipes and videos—mainly available for the CDED; shopping guides;
dedicated support lines; and smartphone apps that allow dietary intake to be recorded and
subsequently reviewed by dietitians and clinicians [103].

Furthermore, pediatric age encompasses a broad developmental spectrum, rang-
ing from young children to adolescents, and age-related differences may substantially
influence dietary habits and adherence to dietary interventions. In adolescents, adher-
ence to food-based therapies may be challenged by a variety of psychological, social,
and dietary-restriction-related reasons. Notably, a high proportion, reaching nearly 60%
of adolescents with IBD, exhibit dietary modifications, most commonly food avoidance,
which may adversely affect psychological well-being and acceptance of changes in the
dietary regimen [104,105]. Moreover, also younger children may experience both mal-
adaptive eating behaviors, such as “picky eating”, and eating disorders, such as the
avoidant restrictive food intake disorder (ARFID), both of which may negatively affect
adherence to prescribed food-based therapies [103]. Accordingly, multidisciplinary manage-
ment should be considered, including access to psychologist with experience in pediatric
IBD, when appropriate [106]. Psychological support may be particularly valuable for
patients experiencing eating disorders, maladaptive eating behaviors, or disease-related
psychological distress.

5. Discussion

Food-based therapies represent a promising approach in the management of IBD,
particularly CD, as they may overcome the poor tolerance associated to EEN while aiming
to induce, and in some cases even maintain, clinical remission. Based on the hypothesis
that disease pathogenesis is at least partially driven by exposure to harmful dietary com-
ponents, such as the ultra-processed foods, several dietary strategies have been proposed
to modulate gut microbiota function and composition, thereby ameliorating intestinal
inflammation. Although initial results are encouraging, evidence supporting most dietary
regimens remains limited. Features of the dietary regimens discussed in this narrative
review are summarized in Table 2.

Among food-based therapies, the CDED with PED is currently the most extensively
studied in pediatric CD, showing promising results. Several studies have demonstrated
both safety and efficacy of this intervention as a first-line therapy in mild-to-moderate
CD, and as a rescue therapy in those with refractory disease. In addition to its therapeutic
benefits, CDED with PEN tends to be better accepted by children and adolescents than EEN.
Nevertheless, adherence issues may arise, particularly during phase 1, which involves a
stricter dietary regimen. Thus, comprehensive education and support for both patients and
their families are essential to ensure compliance.
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Table 2. Features of food-based therapies in inflammatory bowel diseases.
Include Avoid Polymeric
Formula
- Phase I: 5 mandatory foods (chicken, eggs, potatoes, bananas,
apples), permitted ingredients with defined quantities (fish, rice,
avgcado, stra.wbel'rrles, mglon, tomatoes, f:ucumbers, carrots, Excluded in all phases: processed foods, saturated fatty acids,
spinaches, olive oil, certain herbs, seasonings, and sweeteners) . e .
CDED L ; . . refined sugars, emulsifiers (e.g., carrageenan, maltodextrin, Included
- Phase II: broader variability of fibers, controlled reintroduction .
sulphites)
of gluten and red meat
- Phase III: whole-food diet emphasizing fruit and vegetables
intake
T&H Eresh, unprocessed f oods (e.g., Frults.and vegetables, legumes, Processed foods, animal fats, gluten Not included
rice, gluten-free grais, eggs, poultry, fish)
Fruit and vegetables, whole grains, monousatured fats (e.g., olive =~ Processed foods, high intake of red meat, refined sugars, high .
MED . . : . Not included
oil), moderate amounts of poultry, fish, and dairy products intake of salt
CD-TREAT Macror}utrlents, V1tam1r}§, minerals, and fiber combined for Dairy products, gluten, alcohol Not included
recreating EEN composition
Sweeteners (except for honey) and candies, all grains and
grain-based products (including rice and oats), most legumes,
SCD potatoes, processed meat, processed vegetables, dairy products  Not included
(except for hard cheeses and yogurt fermented more than 24 h),
processed foods
Low FODMAP diet Fermentable fpods, specifically oligosaccharides, disaccharides, Not included
monosachharides, polyols
Trans fats, emulsifiers (e.g., carrageenan, maltodextrin, .
IBD-AID sulphites), refined sugars, processed food, milk and fresh cheeses Not included
Semi-vegetarian to vegetarian and vegan pattern, emphasizing
PBD the intake of whole-plant foods rich in fibres, polyphenols, Processed foods, animal products (limited or excluded) Not included
antioxidants
KD High fat intake (90% of total energy) Carbohydrates (strict restriction) Not included
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Table 2. Cont.
Include Avoid Polymeric
Formula

- Phase I: mandatory foods (some fruits and vegetables),
unrestricted permitted foods (rice, potatoes), allowed foods, with

UCED defined quantities (chicken, eggs, yogurt, pasta) Processed foods, red meat Not included
- Phase II: broader variability of fruits and vegetables, grain
products, certain legumes
Resistant starch and slowly fermentable non-starch . . . . . o

4-SURE polysaccharide (e.g., whole grains, supplemental non-starch High-protein intake, high sulphur-containing amino acids intake, Not included

polysaccharide psyllium, fruits, vegetables, nuts, and legumes) emulsifiers (e.g., sulphite, carrageenan)

Abbreviations: CDED, Crohn’s Disease Exclusion Diet; T&H, Tasty and Healthy diet; MED, Mediterranean diet; CD-TREAT, Crohn’s disease treatment-with-EATing;
SCD, specific carbohydrate diet; IBD-AID, IBD anti-inflammatory diet; PBD, plant-based diet; KD, ketogenic diet; UCED, Ulcerative Colitis Exclusion Diet; 4-SURE,
4-strategies-to-SUlfide-Reduction Diet.
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The MED also represents an appealing dietary strategy, as its less restrictive nature
compared with other food-based therapies may improve acceptance and tolerability among
pediatric patients. However, as previously noted, evidence supporting the use of MED in
pediatric IBD remains limited, and data extrapolated from adult studies still leave uncer-
tainties regarding its true effectiveness in inducing remission. Nonetheless, the numerous
advantages of the MED, including its balanced nutritional profile, broader food variety, and
strong cultural acceptability, make it is a reasonable dietary recommendation for children
and adolescents with IBD, at least as an adjunct to conventional therapies. In support of
this approach, the recent clinical practice update from the American Gastroenterological
Association endorses the MED as a suitable, long-term dietary pattern for IBD patients [97].
Notably, an Italian case—control study revealed that children with IBD often exhibit sub-
optimal dietary habits, characterized by inadequate energy and nutrient intake, and poor
adherence to a high-quality Mediterranean pattern [107]. Therefore, when prescribing
the MED, it is advisable to provide nutritional counselling to promote healthy lifestyle
behaviors consistent with dietary model, regardless of concomitant medical therapy.

Similarly, the T&H diet represents another promising whole-food approach in children
with CD. Preliminary findings suggest potential benefits in pediatric CD management,
along with good tolerability. However, current evidence remains scarce, and further studies
are required to better assess its efficacy. As with the MED, the T&H diet may serve as an
adjunctive therapy alongside pharmacological treatments.

Additional food-based dietary interventions for IBD include the SCD, KD, PBD, and
IBD-AID. However, evidence supporting these approaches is limited, largely derived
from studies with small sample sizes and primarily adult populations. Importantly, their
implementation in clinical practice may not yield favorable outcomes in pediatric IBD. For
example, the current literature failed to demonstrate the superiority of the SCD over the
MED, which provides a whole-food dietary pattern that is broader and more acceptable to
children and adolescents, and consequently may be associated with better tolerance [101].
Furthermore, the limited available data not only fail to support the efficacy of these dietary
strategies, but also do not establish their nutritional adequacy. As a consequence, potential
nutrient deficiencies cannot be excluded. In conclusion, we think that it is reasonable to
consider broader whole-food options, such as the MED or the T&H diet, as a preferable
option, particularly as an adjunct to other therapeutic approaches, even if their capacity to
induce clinical remission remains unproven. Figure 1 summarized our suggestions in the
choice of food-based therapies for CD, based on the current literature.

With respect to UC, the UCED has emerged as a promising nutritional strategy that
may complement conventional and biologic therapies. Nevertheless, as with most food-
based therapies, current evidence remains limited, and further investigation is warranted
before UCED can be recommended for routine clinical practice.

Notably, consideration should be given to adherence to dietary treatment, which may
be compromised, foremost by poor palatability or limited acceptability of the proposed
foods. Moreover, economic and cultural factors should also be taken into account. In
particular, adopting a healthy dietary pattern, including the reduction or elimination of
ultra-processed foods, which are cheaper and more available than healthier ingredients,
often requires financial resources that may not be readily available to all families. In
addition, individuals from certain ethnic backgrounds may experience difficulties adhering
to specific nutritional strategies, such as the more restrictive phases of the CDED, in
which the number of mandatory foods is particularly limited. Consequently, adapting
the CDED to different cultural and ethnic backgrounds is essential to improve patient
adherence and maximize its effectiveness. In this context, structured training programs for
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healthcare providers may further enhance the accuracy and consistency of dietary therapy
implementation [103,106].
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Figure 1. Suggestions on food-based therapies for Crohn’s disease based on current evidence.
Abbreviations: CDED, Crohn’s Disease Exclusion Diet; CD, Crohn’s disease; EEN, exclusive enteral
nutrition; T&H, Tasty and Healthy Diet; MED, Mediterranean diet; CD-TREAT, Crohn’s disease
treatment-with-EATing; SCD, specific carbohydrate diet; KD, ketogenic diet; PBD, plant-based diet;
IBD-AID, IBD anti-inflammatory diet.

6. Conclusions

There is currently growing interest in nutritional therapies for pediatric IBD, as these
strategies, when effective, may promote mucosal healing while reducing children’s ex-
posure to pharmacological treatments that are not devoid of adverse effects. Several
approaches have been proposed, all grounded in the concept of modulating intestinal
inflammation primarily through the regulation of the gut microbiota. This objective is pur-
sued in each dietary intervention by applying two fundamental principles: the introduction
of foods that may exert beneficial effects on gastrointestinal homeostasis and the exclusion
of potentially harmful dietary components.

The role of diet in CD has been extensively investigated, whereas only few dietary
therapeutic approaches for UC have been proposed. While CDED is the most studied
food-based therapy for CD, some whole-food strategies such as the T&H diet and the MED
have been proposed. The latter, if confirmed to be effective as adjunctive therapies in future
studies, could represent a valuable option for children and adolescents, as they are less
restrictive and therefore potentially more acceptable. In contrast, evidence supporting other
dietary regimens remains very limited, rendering them unsuitable for routine clinical use
and restricting their application to experimental contexts.

Similarly, evidence regarding food-based therapy in UC remains scarce. Nonethe-
less, further research is warranted, as children with UC may experience frequent flares
requiring corticosteroid therapy. Whether the optimization of UC management through
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complementary nutritional strategies may provide some benefits to pediatric populations
could represent an interesting field for future research.

In conclusion, food-based strategies represent a promising therapeutic avenue in
pediatric IBD, currently with stronger evidence in CD but with increasing attention also in
UC interventions, such as the UCED.

Nevertheless, nutritional management is becoming increasingly relevant in pediatric
IBD clinical practice, and it should be further emphasized, both through dietary approaches
aimed at inducing and maintaining disease remission potentially as monotherapy, as in
the case of the CDED for CD, and through the promotion of dietary habits with potential
anti-inflammatory properties, such as the MED. In this context, the identification of an
appropriate, safe, and effective nutritional therapy should represent an integral part of a
multidisciplinary approach, involving both gastroenterologists and dietitians, pointing to a
personalized management of each IBD patient, with the aim of improving disease control,
nutritional status, growth, and long-term outcomes.

7. Future Perspectives

Over the past decade, interest in food-based therapies for IBD has grown substantially.
Dietary therapies are particularly appealing in such conditions because, besides their
nutritional impact, they have demonstrated the ability to induce remission essentially
without any major side effects. Within the expanding armamentarium of dietary therapies,
however, major unanswered questions remain: how do we identify patients who are
more likely to benefit from a certain regimen, and how can we maximize adherence to
sustain the achieved remission? The considerable variability in treatment response, which
is intrinsically related to the complex nature of IBD, makes the identification of dietary
responders particularly challenging. One of the possible factors to consider, and upon
which most of the evidence has focused, is the gut microbiome [20]. Recent data suggest
that specific baseline microbial and functional signatures—such as lower alpha diversity
and higher abundances of taxa like Alistipes and Faecalibacterium—might eventually help
identify which patients are most likely to achieve sustained clinical remission on exclusion
diets. Furthermore, successful dietary intervention appears to shift these initial dysbiotic
profiles toward a much healthier, anti-inflammatory state [108].

Alongside the microbiome, another possible factor to consider involves the metabolome.
Recent analyses of pediatric cohorts reveal that successful dietary interventions trigger
functional shifts toward a healthy metabotype, even though the early clinical response ap-
pears largely independent of short-chain fatty acid or bile acid concentrations [20,109,110].
Specifically, sustained remission correlates with persistent reductions in pro-inflammatory
kynurenine pathway metabolites and succinate synthesis components, alongside increases
in serotonin pathway metabolites like melatonin. Consequently, distinct metabolite
ratios—such as the kynurenine-to-melatonin ratio—demonstrate high discriminatory
power and could eventually serve as prognostic biomarkers to identify true dietary respon-
ders. Nevertheless, similar to microbial signatures, these metabolomic observations stem
from preliminary, targeted analyses and demand extensive validation in larger, longitudinal
cohorts before they can be translated into routine practice.

Ultimately, integrating these diverse layers of biological data could offer a much
deeper understanding of the complex mechanisms guiding dietary treatments in IBD. For
example, a recent proof-of-concept study demonstrated that a machine-learning model
combining multi-omics data—including the fecal microbiome, serum metabolomics, and
lipidomics—could successfully predict pediatric patient responses to exclusive enteral
nutrition with high accuracy. While this research is still in its early stages and requires
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further validation, such integrated multi-omics models highlight the highly promising
future of precision nutrition and personalized care in managing Crohn’s disease [111].
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ucC Ulcerative colitis

CD Crohn’s disease

EEN Exclusive enteral nutrition

RCT Randomized controlled trial

SCFAs Short-chain fatty acids

WD Western diet

OR Odds ratio

CI Confidence interval

HR Hazard ratio

CRP C-reactive protein

FC Fecal calprotectin

PUFAs Polyunsaturated fatty acids

CDED Crohn’s disease exclusion diet

PEN Partial enteral nutrition

PCDAI Pediatric Crohn’s disease activity index
SCD Specific carbohydrate diet

mSCD Modified specific carbohydrate diet
MED Mediterranean diet

PUCAI Pediatric Ulcerative Colitis Activity Index
CD-TREAT Crohn’s disease treatment-with-EATing
QoL Quality of life

CDAI Crohn’s Disease Activity Index
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