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Abstract
Crohn’s disease (CD) and ulcerative colitis (UC)
are chronic inflammatory bowel diseases (IBD)

that significantly impact nutritional status. Diet is
recognized as a key environmental factor in the
development of IBD, which has driven increasing
interest in dietary strategies for managing the
disease. This review aims to summarize the current
understanding of diet and nutrition, emphasizing their
role in both the development and management of
inflammatory bowel disease.

The interaction between diet and IBD may begin early
in life, with evidence suggesting that early nutritional
exposures influence later disease risk. Breastfeeding
has been associated with a lower risk of both CD
and UC, potentially through its role in shaping the
gut microbiota, which is strongly influenced by diet.
Beyond dietary composition, food processing methods
may also contribute to disease risk, as Western dietary
patterns rich in preservatives, emulsifiers, and ultra-
processed foods have been linked to intestinal barrier
dysfunction and dysbiosis. In contrast, dietary patterns
such as the Mediterranean diet, characterized by anti-
inflammatory properties and promotion of a balanced
microbiota, appear protective. Moreover, poor
nutritional status, including malnutrition, obesity, and
sarcopenia, is linked to adverse clinical outcomes and
reduced treatment response. Consequently, dietary
therapies such as the Specific Carbohydrate Diet,
Enteral and Parenteral nutrition, IBD-anti-inflammatory
diet, and Crohn’s disease exclusion diet are increasingly
explored as alternative therapeutic strategies, with
evidence suggesting benefits in symptom reduction
and restoration of intestinal homeostasis. Nutrition,
therefore, represents an important complementary
approach to pharmacologic therapy, with the potential
to modulate inflammation and improve patient
outcomes. Despite these advances, significant gaps
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remain in patient nutritional knowledge, reinforcing
the importance of multidisciplinary care involving
gastroenterologists, dietitians, and other healthcare
professionals in both hospital and ambulatory patient
care.

Diet plays a pivotal role in both the pathogenesis and
management of inflammatory bowel disease, with
growing evidence supporting its potential to improve
disease activity, symptom control, and quality of life.
Therefore, integrating personalized dietary strategies
within a multidisciplinary IBD care model for these
patients is essential. Future research should prioritize
robust, evidence-based approaches to refine targeted
nutritional therapies to expand the treatment options
for patients with IBD.

Keywords: Inflammatory bowel diseases, Crohn’s disease,
Ulcerative colitis, Diet, Nutrition.

1. Introduction

Inflammatory bowel disease (IBD), including
Crohn’s disease (CD) and ulcerative colitis (UC),
are chronic immune-mediated disease affecting
the gastrointestinal (GI) tract characterized by a
relapsing clinical course [1, 2]. Malnutrition is one of
the most prevalent complications in IBD, resulting
from decreased nutrient intake, malabsorption, and
increased metabolic demands driven by chronic
inflammation [3]. The reported prevalence of
malnutrition in IBD ranges between 20% and 85%,
underscoring the considerable nutritional vulnerability
of this population and its association with adverse
clinical outcomes, increased infection risk, and poor
prognosis [2, 4, and 5]. Although the exact etiology
of IBD is not completely clear, current evidence
suggests that intestinal immune dysregulation arises
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from interactions between genetic susceptibility and
environmental triggers [2, 6]. Diet has been recognized
as a major environmental contributor to both disease
onset and progression. Dietary patterns influence the
intestinal microbiota and immune responses, thereby
affecting intestinal homeostasis and inflammatory
pathways [7, 8]. The Western diet, characterized by
the consumption of foods high in fat/sugar, along
with additives, contributes to the etiopathogenesis
of IBD [9]. Nutrition and dietary interventions in
patients with IBD have been widely investigated
through observational studies, randomized controlled
trials, systematic reviews, and meta-analyses using
major scientific databases such as PubMed/MEDLINE,
Scopus, The Lancet, and others. Several dietary
interventions, including the Mediterranean diet, IBD
anti-inflammatory diet, low-FODMAP diet, Crohn's
disease exclusion diet, Specific carbohydrate diet,
and Enteral nutrition, are increasingly being explored
as complementary therapeutic approaches aimed
at reducing symptoms and restoring intestinal
homeostasis [9, 10].

Therefore, this review aims to summarize the current
evidence on the role of diet and nutrition in IBD, with
particular emphasis on their contribution to both
disease development and therapeutic management.

2. Definition,
nutritional status, nutrition,
interventions, importance of
management in IBD clinical practice

risk factors,
dietary
dietary

etiology and

2.1 Definition, etiology, and risk factors

Crohn’s disease (CD) and ulcerative colitis (UC) are
chronic, relapsing inflammatory disorders of the
gastrointestinal tract, most commonly diagnosed
between the ages of 20 and 40, although they may
occur at any age [4, 6, and 11].

The etiology of IBD is complex and multifactorial.
However, four major interrelated risk factors have been
implicated: genetic, environmental factors, microbiota
influences, and immune responses (Figure 1) [12].
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Figure 1. Most relevant IBD risk factors [12]

Among these, the microbiota and immune cells play
pivotal roles; the microbiota generates antigens
recognized by immune cells and antibodies, while
autoantibodies target and attack the intestinal
membrane, exacerbating inflammation and tissue
damage [12]. High concordance rates in twins suggest
a significant genetic component, while interactions
between genetic predisposition and environmental
exposures further increase disease risk [13]. The
CARD15 gene has been associated with IBD; however,
due to its polymorphic nature, it does not determine
the specific location of gastrointestinal involvement.
The genetic contribution appears to be stronger in CD
than in UC [14].

IBD affects individuals across all age groups and
socioeconomic backgrounds. Potential risk factors
include age, sex, ethnicity, family history, smoking,
appendectomy, diet, psychosocial factors, obesity,
infections, use of contraceptives, and hormonal and
anti-inflammatory therapies [15]. Physical activity
exerts a protective effect by reducing systemic
inflammation, while breastfeeding and mode of
delivery influence early microbiome composition and
are associated with IBD risk [16].

2.1.1 Dietas asignificantrisk factor for IBD development

The primary function of the gastrointestinal tract
is nutrition. However, this essential role is often
compromised in patients with IBD. Increasing
evidence underscores the importance of diet in IBD, as
a potential disease-modifying modality [7].

The relationship between diet and IBD may originate
early in life. During infancy, nutrition is based on
either breast milk or infant formula, typically derived
from cow’s milk [17]. Breastfeeding, especially when
maintained for at least 12 months, appears to confer
a protective effect against the development of IBD,
potentially through the transfer of immunoglobulins
and the promotion of a healthy intestinal microbiome.
Early nutritional exposures, including the introduction
of solid foods, play a critical role in shaping microbial
diversity, mucosal integrity, and immune responses,
thereby influencing long-term gut health and disease
susceptibility [1, 17].

Dietary habits continue toinfluence IBDrisk throughout
life by modulating the composition and function of
the gut microbiome, which in turn affects immune
tolerance mechanisms [16]. The Western dietary
pattern, characterized by high intake of sugars, fats, and
animal proteins and low fiber consumption, is strongly
associated with gut microbiota imbalance, immune
dysregulation, and increased intestinal inflammation,
contributing to IBD pathogenesis [16, 18]. For instance,
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excessive red meat intake and an imbalance in dietary
fats (high omega-6 with low omega-3 and DHA)
further promote harmful metabolite production and
reduce protective short-chain fatty acids, increasing
disease risk and activity, particularly in UC [3, 19]. In
contrast, anti-inflammatory dietary patterns such as
the Mediterranean diet may help maintain a balanced
microbiota and reduce inflammation, highlighting
their potential role in IBD prevention [18].

Dietary composition directly influences inflammatory
pathways, where frequent consumption of sweetened
processed snacks such as chocolate, candy, beverages,
doughnuts, high-fat, and high-protein foods (burgers,
pizza, and red meat) is associated with upregulation
of IBD-related inflammatory mediators such as TNF-a
and IL-B, increasing the risk of intestinal inflammation.
In contrast, diets rich in fruits, vegetables, fiber, nuts,
olive oil, fish, yogurt, and tea enhance short-chain
fatty acids and polyphenol production, promoting
anti-inflammatory and antioxidant effects that help
maintain intestinal microbial balance (Figure 2) [20].
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Figure 2. Effect of different foods on the intestinal
microenvironment [20]

Ultra-processed foods (UPFs) are an important dietary
risk factor for IBD, as their high consumption is
associated with increased pro-inflammatory responses
and a higher risk of disease development [16]. UPFs
contain additives, emulsifiers, preservatives, and
artificial ingredients that can disrupt the intestinal
barrier, alter the gut microbiota, and impair immune
function. Overall, these effects promote dysbiosis,
increased intestinal permeability, and chronic
inflammation, contributing to IBD pathogenesis [3, 22].

2.2 Nutritional status in IBD patients

Nutritional status in patients with IBD has significant
clinical implications, as nutritional deficiencies are
closely associated with disease activity, location,
and extent of involvement [22]. During the course
of the disease, patients may develop malnutrition,
undernutrition, or overnutrition, with obesity
increasingly recognized as a factor that may worsen
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clinical outcomes [19, 23]. Malnutrition represents one
of the most important predictors of poor prognosis
in this condition, with a prevalence ranging from
20% to 85%, and weight loss observed in 70 - 80% of
hospitalized and 20 - 40% of outpatient individuals
[2, 8]. Patients with CD are at higher risk due to small
intestinal involvement and impaired absorption, with
malnutrition reported in 38.9% during remission and
82.8% during active disease. In contrast, UC, being
limited to the colon, is associated with less pronounced
malabsorption [5, 8].

Mechanisms underlying nutritional disturbances
include reduced food intake due to gastrointestinal
symptoms or adverse effects of therapy, malabsorption,
enteric losses, and increased energy requirements.
Certain  medications, such as glucocorticoids,
sulfasalazine, and cholestyramine, further contribute to
nutritional deficiencies [4, 22]. Deficiencies in proteins,
vitamins (B12, A, B-complex, C, D, E), minerals, and
trace elements are common, as well as anemia due to
deficiencies in iron, vitamin B12, and folate, all of which
may adversely affect morbidity and mortality in IBD
patients. Despite its importance, nutritional assessment
is often underestimated in routine clinical practice [22].

The estimated prevalence of sarcopeniain patients with
IBDisapproximately 50%.Therefore, early identification
and treatment of micronutrient deficiencies associated
with muscle mass loss are critical for preventing
sarcopenia and its related complications [24]. Despite
the importance of nutritional management, evidence-
based dietary recommendations remain limited,
often leading patients to rely on informal information
sources and restrictive diets, thereby increasing the risk
of malnutrition and disordered eating patterns [25].

2.3 Nutrition in IBD patients

Nutrition plays a crucial role in overall health,
particularly in patients with IBD. It is recognized
both as a risk factor in the etiopathogenesis and
as a component of IBD therapy [7]. In patients with
IBD, dietary approaches should not only prevent
malnutrition but also exert anti-inflammatory effects
and promote restoration of a healthy gut microbiota.
Since diet is a major determinant of gut microbiota
composition, an unbalanced diet may contribute to
dysbiosis with multiple adverse effects on intestinal
homeostasis. According to the latest ESPEN guidelines,
all patients with IBD should receive consultation with
a nutritionist to individualize their diet [8]. Diets rich
in fruits and vegetables, omega-3 fatty acids, and
reduced intake of omega-6 fatty acids are associated
with a lower risk of IBD development [26].

Rondanelli et al., [27], proposed a food pyramid (Figure
3) designed to guide proper nutrition in patients with
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IBD. The pyramid defines both the quality and quantity
of food intake and is structured into three categories:
foods that should be consumed daily, foods that
should be consumed one, two, or four times per week,
and foods that should be eaten occasionally [27].
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Figure 3. The recommended food pyramid for IBD
patients [10]

This dietary approach (Figure 3) aims to counteract
chronic inflammation and increased oxidative stress.
According to the food pyramid, carbohydrates should
be consumed daily (3 portions), along with tolerated
fruits and vegetables (5 portions), yogurt (125 mL),
and extra virgin olive oil. Every week, recommended
foods include fish (4 portions), white meat (3 portions),
eggs (3 portions), pureed legumes (2 portions), and
aged cheeses (2 portions), while red and processed
meats should be limited to once per week. Patients
with IBD are advised to completely avoid foods
containing lactose, alcohol, and artificial sweeteners.
In addition, personalized supplementation with
vitamin D, omega-3 fatty acids, calcium, and probiotics
is recommended [27].

Furthermore, micronutrient deficiencies, particularly
of iron and folate, are common in this patient
population and therefore require regular monitoring.
The assessment of ferritin and transferrin levels is
essential for differentiating types of anemia and
guiding appropriate treatment. In addition, a daily
intake of approximately 1000 mg of calcium and 400
- 800 IU of vitamin D3 is recommended, especially in
patients receiving systemic corticosteroid therapy, in
order to prevent the development of osteoporosis [22].

Energy requirements in most IBD patients are similar
to those of the healthy population (30 - 35 kcal/kg/
day). However, energy needs may increase during the
active phase of the disease due to hypermetabolism
and acute inflammation, particularly in patients with
UC. Protein requirements are also elevated in active
IBD, with recommended intake increased to 1.2 - 1.5
g/kg/day in adults, compared to general population
recommendations. Increased protein requirements are
not typically observed during remission [5].

Patients with IBD often have inadequate intake of
energy, fiber, fat-soluble vitamins, folates, and calcium.
Nutritional support to correct these deficiencies may
be provided through enteral nutrition (EN), parenteral
nutrition (PN), and specific dietary interventions [19]

2.3.1 Enteral and parenteral nutrition in IBD patients

Enteral nutrition (EN) generally refers to feeding via a
tube or stoma (gastrostomy or jejunostomy) in situations
where oral intake is not possible or insufficient to meet
the patient’s nutritional requirements, provided that
gastrointestinal function is preserved [28]. In addition to
restoring impaired nutritional status, enteral nutrition
can modulate the intestinal immune response and
positively influence inflammatory processes in the gut.
It may be used either as supportive or primary therapy
to induce and maintain disease remission, particularly
in patients with Crohn’s disease when corticosteroid
therapy is not feasible [22].

In conditions where the gastrointestinal tract is unable
to perform its function, when enteral nutrition is
insufficient, or when bowel rest is required (e.g., in
Crohn’s disease), parenteral nutrition (PN) is indicated.
PN involves the administration of nutrients via a
non-digestive route, most commonly intravenously.
In this context, water-soluble nutrients enter the
bloodstream directly without first passing through the
liver, while lipids follow metabolic pathways similar to
physiological conditions [28].

2.4 Dietary interventions in IBD patients

While pharmacological therapy remains the
cornerstone of IBD treatment, dietary interventions
are increasingly recognized as an important adjunct
or alternative approach to pharmacological treatment
with the potential to modulate inflammation and
improve symptom control [29]. Growing patient
awareness further highlights the role of diet as a key
component of disease management; however, clear
and consistent evidence regarding optimal nutritional
strategies remains limited [1, 18].

Nutritional management in IBD should be adapted
to disease activity. During remission, a varied and
balanced diet is recommended to maintain adequate
nutritional status and replenish lost nutrients, while
weight reduction in overweight or obese patients
should be considered only in stable remission and in
accordance with established obesity management
guidelines [22, 23].

Poor dietary habits, including selective malnutrition,
obesity, and sarcopenia, are associated with
unfavorable clinical outcomes, reduced treatment
response, and consequently impaired quality of life.
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Therefore, current trends in IBD management are
increasingly directed toward dietary therapies and
interventions such as the Mediterranean Diet (MD),
Anti-Inflammatory Diet for IBD (IBD-AID), low-FODMAP
Diet, Crohn's Disease Exclusion Diet (CDED) and the
Specific Carbohydrate Diet (SCD), among others, which
have been positively associated with reduction of core
IBD symptoms and restoration of intestinal homeostasis
[10]. Table 1 provides a comparative summary of the

A primary objective of dietary interventions in IBD is
the prevention and management of malnutrition and
nutrient deficiencies. Chronic inflammation, reduced
dietary intake, increased energy requirements,
and disease-related factors such as malabsorption,
diarrhea, and prior surgical interventions all contribute
to elevated nutritional risk. Therefore, optimal dietary
strategies should aim not only to control inflammation
and alleviate symptoms but also to ensure adequate

key characteristics of the most commonly applied
dietary interventions in IBD patients.

nutritional

intake

while

incorporating patient

preferences to support long-term adherence [29].

Table 1. Comparative summary of the key characteristics of the most commonly applied dietary interventions in
patients with IBD

. . Mediterranean diet Specific Crohn y dlse?se Low FODMAP . IBD-Anti- .
Characteristi (MD) carbohydrate exclusion diet Diet inflammatory diet
diet (SCD) (CDED) (IBD-AID)
An anti- Restriction .St.ruct.ured. Restriction of . .
. of complex elimination diet Diet targeting gut
inflammatory . . fermentable . .
. . . carbohydrates combined with microbiota balance
Main concept dietary pattern rich . . - carbohydrates ;
. and disaccharides partial enteral and reduction of
in fiber, polyphenols, L . to reduce GI . .
to reduce nutrition to induce inflammation
and unsaturated fats ; - symptoms
fermentation remission.
Long—lterm Reduce dysbiosis Induce and Reduce bloating, | Improve microbiota,
. prevention and . . S . . . . .
Primary goal inflammation and intestinal maintain remission | pain, and IBS-like | inflammation, and
X inflammation in Crohn’s disease symptoms gut healing
reduction
Meat, fish, eggs, Chicken, eggs, Low-FODMAP Lean proteins,

Key allowed
foods

Fruits, vegetables,
legumes, whole
grains, fish, olive oil

fruits, non-starchy
vegetables,
fermented dairy

fruits, vegetables +
limited structured
food phases

fruits/vegetables,
rice, oats, lactose-
free products

cooked vegetables,
soluble fiber,
fermented food

Promotes beneficial

Ultra-processed Processed foods, High-FODMAP
Kev restricted foodspred meat Grains, lactose, emulsifiers, foods (onion, Processed foods,
fogds (Iimitéd) refined sucrose, additives, garlic, wheat, high-fat foods, and
u Iars processed foods and selected legumes in large refined sugars
9 carbohydrates amounts)
Reduces Temporary

Supports beneficial

improved QoL

possible remission
support

Crohn's disease

Effect on Increases diversity fermentable . . reduction of . .

. . - microbiota and ) microbiota and gut
microbiota and beneficial SCFAs |  substrates for o fermentation . -

: reduces dysbiosis L barrier function
bacteria activity
Limited but
Associated suggests Strongest evidence Effective for Limited studies, but

Clinical with reduced symptom for inducing symptom relief, potential benefit
evidence in IBD | inflammationand | improvement and remission in not inflammation | in symptoms and

control

inflammation

Effect on
inflammation

| CRP, TNF-q, IL-6,
fecal calprotectin

Possible reduction
in inflammation
markers

| Fecal calprotectin
and disease activity

Minimal effect on
inflammation

Potential reduction
in inflammatory
markers

Main limitation

Requires long-term
adherence and
lifestyle change

Highly restrictive
and difficult to
maintain

Requires strict
phases + enteral
nutrition support

Not suitable for
long-term use,
risk of nutrient
restriction and
microbiota
alteration

Limited high-quality
clinical trials

Use in practice

Recommended

supportive diet

for IBD patients,
including remission

Adjunct dietin
selected patients

Therapeutic diet
mainly for Crohn'’s
disease

Short-term IBS-
like symptom
control

Adjunct diet mainly
for symptom and
inflammation
control

Source: Author’s own elaboration based on the reviewed literature.
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2.4.1. Mediterranean diet

The Mediterranean diet (MD) is widely recognized as a
model of healthy nutrition, originally identified through
the Seven Countries Study (involving Japan, Greece,
Yugoslavia, Italy, the Netherlands, the United States,
and Finland), which demonstrated its protective effects
against cardiovascular disease, cancer, hypertension,
obesity, type 2 diabetes, and overall mortality. Over
time, it has also been associated with reduced risk of
allergic and neurodegenerative diseases, establishing
it as a sustainable dietary pattern for long-term health
maintenance [30].

The MD is characterized by a high intake of fruits,
vegetables, legumes, nuts, whole grains, and olive oil
as the primary fat source, with moderate consumption
of fish, poultry, eggs, and dairy, and low intake of red
meat, processed foods, and refined sugars [9, 31, and
32]. It emphasizes plant-based, fiber-rich foods and
unsaturated fats, particularly monounsaturated and
omega-3 fatty acids, while limiting saturated fats. The
diet is rich in antioxidants, contributing to its anti-
inflammatory properties [31]. Additionally, it is not
a restrictive diet but a flexible eating pattern often
combined with a healthy lifestyle [30].

The MD has anti-inflammatory and microbiome-
balancing effects that may be beneficial in IBD [1]. Its
high content of fiber and polyphenols promotes gut
microbiota diversity and increases SFAs production,
such as butyrate, which supports intestinal health
and immune response. Additionally, omega-3 fatty
acids and monounsaturated fats (olive oil) help reduce
pro-inflammatory mediators, including TNF-a and IL-
6, while the low intake of processed foods, saturated
fat, and refined sugars contributes to maintaining
intestinal barrier integrity. Overall, the MD promotes
an anti-inflammatory environment through combined
effects on microbiota composition, nutrient intake, and
immune regulation. While it may not induce remission
in severe cases, it creates a bodily environment less
prone to inflammation [31].

2.4.1.1 Clinical evidence and efficacy

A major mechanism of MD action in IBD is modulation
of the gut microbiota. High fiber intake promotes
microbial diversity and increases beneficial bacteria
such as Faecalibacterium prausnitzii, Bifidobacterium,
and Lactobacillus, while reducing potentially harmful
species [32]. Dietary fiber is a fundamental component
of the MD and plays a crucial role in IBD. In patients
with CD, Marlow et al., [33], reported that six-week
adherence to the MD normalized gut microbiota
composition, increased Bacteroidetes and Clostridium
clusters, and decreased Proteobacteria and Bacillaceae.

Processed foods and animal-derived foods in IBD
patients are associated with increased concentration
of Firmicutes and Ruminococcus and elevated
calprotectin. The opposite was found for plant foods
and fish, which were positively associated with SFAs
producing commensals and pathways of nutrient
metabolism [34].

Higher adherence to the MD has been associated
with improvements in disease activity, inflammatory
markers such as C-reactive protein (CRP) and fecal
calprotectin, as well as metabolic parameters and liver
steatosis [35 - 40]. Evidence from large prospective
cohort studies further supports a preventive role of the
MD. A pooled analysis of two large Swedish cohorts
demonstrated that greater adherence to the MD was
associated with a significantly lower risk of developing
CD among adults, whereas no significant association
was observed for u UC [35].

In patients already diagnosed with IBD, adherence
to the MD has been linked to improved clinical
outcomes. In CD specifically, higher adherence has
been associated with increased remission rates,
reduced disease activity, and improved quality of life
[36]. Similarly, a study involving 80 IBD patients found
that adherence to the MD was significantly higher in
individuals with inactive CD compared to those with
active disease (43.2% vs. 9.3%, p < 0.001), while no
significant association was identified in UC patients
[37]. In pediatric populations, similar benefits have
been observed. Greater adherence to the MD has
been significantly associated with lower levels of fecal
calprotectin (p = 0.027) [38]. In patients with quiescent
UC, adherence to the MD reduced fecal calprotectin,
increased beneficial SCFAs, and promoted favorable gut
microbiota changes, supporting its role in maintaining
clinical remission [39]. In a cohort of 153 UC patients
following pouch surgery, greater adherence to the MD
was associated with lower fecal calprotectin levels and
a reduced risk of pouchitis over an 8-year follow-up
period [40].

2.4.1.2 Tolerance, adherence, and practical considerations

The MD is highly acceptable, culturally adaptable,
and easy to follow long-term, as it does not eliminate
major food groups. This results in high adherence and
minimal nutritional deficiencies. Patients often report
satisfaction with the diet due to its variety and health
benefits, making it a practical option for long-term
disease management [31]. Additionally, it is associated
with decreased levels of inflammatory biomarkers in
adults, including TNF-a and high-sensitivity C-reactive
protein [9]. This dietary pattern is beneficial even
during remission, as it helps reduce inflammation
and supports better long-term health outcomes,
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which is why current guidelines recommend it for all
patients with IBD to promote gut health and disease
management [3].

The MD represents a promising nutritional strategy in
IBD management due to its anti-inflammatory effects,
positive influence on gut microbiota, and overall
health benefits. Although it may not be sufficient as
a standalone therapy for inducing remission in severe
cases, it is a valuable complementary approach that
improves symptoms, quality of life, and inflammatory
markers. Its safety, sustainability, and broad benefits
support its recommendation as part of comprehensive
IBD care, although further research is needed to clarify
its full therapeutic potential [31].

2.4.2. Inflammatory bowel disease anti-inflammatory
diet

The Inflammatory Bowel Disease Anti-Inflammatory
Diet (IBD-AID), first introduced by Olendzki et al.,
[41], represents a structured dietary approach aimed
at reducing intestinal inflammation and restoring
microbial balance in patients with IBD. Initial evaluation
inasmall cohort demonstrated that, after three months,
most patients reported both symptomatic and clinical
improvement, with some achieving de-escalation
of pharmacological therapy [41]. IBD-AID is based
on several key principles, including the restriction of
specific carbohydrates such as lactose and refined or
processed complex carbohydrates; increased intake of
prebiotic and probiotic-rich foods (e.g., soluble fiber
and fermented foods); reduction of total and saturated
fatintakealongsideincreased consumption of omega-3
fatty acids; and individualized dietary assessment to
identify intolerances and nutritional deficiencies. An
additional distinctive feature is the modification of
food texture, such as cooking, blending, or grinding, to
enhance nutrient absorption and improve tolerance,
particularly during active disease [1, 42, and 43].

Conceptually derived from the Specific Carbohydrate
Diet (SCD), IBD-AID incorporates a broader range of
foods and functional components, thereby improving
long-term adherence and nutritional adequacy. Unlike
SCD, it allows certain gluten-free grains, including
oats, quinoa, and rice, as well as a wider variety of
plant-based foods, making it a less restrictive and
more sustainable dietary strategy [31]. The diet is
typically implemented in phases, beginning with
easily digestible, low-fiber foods during active disease,
followed by gradual reintroduction of more complex
foods as symptoms improve [31].

By limiting refined carbohydrates and processed foods,

IBD-AID reduces substrates that promote pathogenic
bacterial growth, while increased intake of prebiotic
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and probiotic foods supports beneficial microbial
populations and enhances microbial diversity [30, 42].

2.4.2.1 Clinical evidence and efficacy

Anti-inflammatory dietary approaches have been
developed to target key pathogenic mechanisms,
including dysbiosis, epithelial barrier dysfunction,
and immune dysregulation [42]. Adherence to IBD-
AID is associated with an increased abundance
of beneficial bacteria such as Bacteroidetes,
Lactobacillus, Bifidobacteriaceae, Lachnospiraceae,
and Ruminococcaceae, alongside a reduction in
Proteobacteria [31, 43]. These microbial shifts are often
accompanied by increased production of SCFAs, which
are essential for maintaining mucosal integrity and
exerting anti-inflammatory effects [1, 43].

Dietary intake of probiotics and prebiotics is another
important component in restoring microbial balance.
Anti-inflammatory diets are typically rich in these
compounds, and studies have demonstrated their
positive effects in IBD [30]. For example, in a study of
IBD patients consuming probiotic yogurt containing
Lactobacillus reuteri and Lactobacillus rhamnosus for
30 days, a significant increase in regulatory T cells was
observed, along with reductions in pro-inflammatory
cytokine production, indicating a systemic anti-
inflammatory effect [44]. Altun et al., [45], reported
that in a cohort of 40 patients with mild-to-moderate
UC, combined prebiotic and probiotic therapy was
associated with reduced CRP levels and achievement
of both clinical and endoscopic remission in all
participants [45].

In addition to microbiome modulation, IBD-AID
influences metabolic and immune pathways. Changes
in metabolomic profiles, including reductions in
pro-inflammatory metabolites and increases in
anti-inflammatory cytokines [43]. A more recent
pilot study by Olendzki et al., [46], further explored
these mechanisms by evaluating stool microbiome
composition, metabolic profiles, and serum cytokines
in IBD patients before, during, and after dietary
intervention. These findings support the potential of
dietary modulation to reshape the gut microbiome
and immune response.

2.4.2.2 Tolerance, adherence, and limitations

IBD-AID is moderately restrictive, particularly during
the initial phases, which may pose barriers to initiation
and adherence. Common challenges include the need
for extensive meal preparation and the avoidance of
processed or convenience foods. However, compared
to more restrictive diets such as SCD or exclusive enteral
nutrition (EEN), IBD-AID offers greater flexibility due to
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its phased approach and gradual food reintroduction,
which supports long-term adherence [31].

The diet is generally well tolerated, as initial low-fiber
modifications reduce gastrointestinal symptoms,
and gradual increases in fiber are introduced as
inflammation subsides. Importantly, even partial
adherence has been associated with clinical benefits
[31]. The IBD-AID intervention may be promising at
correcting symptoms and clinical outcomes attributed
to dysbiosis [43].

Despite promising findings, the IBD-AID diet has
important limitations, as current evidence is mainly
based on small observational studies without
randomized controlled trials, limiting its reliability [31,
43]. Restrictive dietary patterns may also increase the
risk of nutrient deficiencies, particularly in protein,
iron, calcium, vitamin D, and B vitamins, especially in
children and without professional supervision [30].
Therefore, IBD-AID should be implemented under
medical or dietitian guidance, with emphasis on
nutritional adequacy and the need for further high-
quality controlled trials to establish its effectiveness
[43].

2.4.3. Low-FODMAP diet

The low Fermentable Oligosaccharides, Disaccharides,
Monosaccharidesand Polyols (FODMAP) dietisadietary
approach that restricts short-chain carbohydrates that
are poorly absorbed in the small intestine and rapidly
fermented by gut microbiota. These compounds, such
as fructose, lactose, fructans, and polyols (sorbitol,
mannitol, maltitol, and xylitol), increase luminal water
content due to their osmotic properties and undergo
bacterial fermentation in the colon, producing gas
and leading to symptoms such as bloating, abdominal
pain, and diarrhea [30].

Originally developed for irritable bowel syndrome
(IBS), the low-FODMAP diet has been increasingly
investigated as a supportive strategy in IBD, particularly
for managing functional gastrointestinal symptoms
rather than intestinal inflammation itself [31].

The low-FODMAP diet works primarily by reducing
fermentable substrates available to intestinal bacteria,
thereby decreasing gas production and luminal
distension. This leads to reduced mechanoreceptor
stimulation and alleviation of symptoms such as
bloating and abdominal discomfort. The rapid
symptom relief observed after initiating the diet is
likely due to decreased intestinal lumen dilation and
improved gut motility dynamics. Although some
hypotheses suggest that the diet may influence
intestinal permeability or neurohormonal pathways

(e.g., histamine or serotonin release), its primary
mechanism is functional rather than anti-inflammatory.
Importantly, it does not directly modulate immune
pathways or cytokine activity in IBD [31].

2.4.3.1 Clinical evidence and efficacy

A substantial proportion of patients with IBD,
particularly those in remission, experience IBS-like
symptoms, affecting up to 36% of patients with UC
and 46% of patients with CD. These symptoms are a
key target for dietary interventions [30, 31]. Multiple
studies have demonstrated that a Low-FODMAP diet
improves gastrointestinal symptoms in IBD patients,
especially those with quiescent or mildly active disease
[47 - 51].

In a randomized trial involving patients with quiescent
IBD and persistent gastrointestinal symptoms, a low-
FODMAP diet over four weeks resulted in a higher
proportion of patients reporting symptom relief
and improved quality of life compared to a control
diet, and reduced beneficial gut bacteria, including
Bifidobacterium adolescentis and Faecalibacterium
prausnitzii, without affecting overall microbiome
diversity or inflammatory markers [47]. Similary a study
by Prince et al., [48], demonstrated that a low-FODMAP
diet significantly reduced symptom severity in 72% of
patients with CD and 78% of UC.

Further, IBD patients on low FODMAP diets have
shown higher general and IBD-specific quality of
life scores, as well as rates of “satisfactory relief” after
adhering to the diet [43]. A short-term (6-week) low-
FODMAP diet conducted on patients with IBD in
remission or with mild disease activity was shown to
be safe and associated with reduced fecal calprotectin
levels and improved quality of life, indicating potential
symptomatic and anti-inflammatory benefits even in
largely quiescent disease [49].

Dietary factors play an important role in up to 84% of
IBS cases, and similar mechanisms are implicated in
IBD patients with functional symptoms. By reducing
fermentable substrates, the diet may limit bacterial
overgrowth and alleviate symptoms related to
dysbiosis [30]. Halmos et al., [50], in a randomized
crossover study, demonstrated that a low-FODMAP
diet resulted in higher fecal pH, reduced total
bacterial abundance, and increased microbial diversity
compared to a habitual diet, without significant
changes in SCFA levels. These findings indicate that
dietary FODMAP content significantly influences gut
microbiota composition [50]. Similarly, McIntosh et al.,
[51], in a controlled study, showed that a low-FODMAP
diet over three weeks significantly reduced symptom
severity compared to a high-FODMAP diet [51].
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2.4.3.2 Tolerance, adherence, and limitations

The low-FODMAP diet, despite its complexity and
the restriction of commonly consumed foods such
as wheat, dairy, and certain fruits and vegetables,
adherence is generally favorable, largely due to rapid
symptom improvement. However, without proper
guidance, some patients may maintain unnecessary
long-termrestrictions, increasing the risk ofinadequate
intake of fiber and prebiotics [31].

Although the low-FODMAP diet is effective in
reducing gastrointestinal symptoms in IBD patients
and improves patient satisfaction, it has several
important limitations [43]. Prolonged adherence to
this restrictive dietary regimen may lead to nutritional
deficiencies, including inadequate intake of complex
carbohydrates, calcium, iron, zinc, folate, and vitamin
D, as well as reduced consumption of bioactive
compounds such as flavonoids and carotenoids. In
addition, reduced energy intake may increase the
risk of malnutrition, which is of particular concern in
patients with IBD [30].

Furthermore, the impact of the low-FODMAP diet
on IBD disease activity, flare frequency, long-term
progression, and treatment response remains unclear
[43]. The current evidence base is limited by short
study durations and small sample sizes, emphasizing
the need for further research to better establish its
long-term safety and efficacy in IBD management
[30].

2.4.4 Crohn's disease exclusion diet (CDED)

The Crohn’s Disease Exclusion Diet (CDED) is a whole-
food dietary strategy specifically designed for patients
with CD, based on the exclusion of dietary components
believed to promote intestinal inflammation and
dysbiosis [31]. The CDED is typically implemented
over 12 weeks, beginning with an induction phase
of approximately six weeks characterized by stricter
dietary restrictions and often combined with partial
enteral nutrition (PEN), followed by a maintenance
phase with gradual reintroduction of selected foods
[32].

During the initial phase, fiber intake may be limited,
while later, during the maintenance phase, more
foods that may have deleterious effects, such as bread,
legumes, and red meat, are reintroduced. The diet
includes specific mandatory foods such as chicken,
eggs, potatoes, bananas, and apples to ensure a
sufficient intake of lean protein and fiber. Its design
is based on mimicking some benefits of exclusive
enteral nutrition (EEN) while allowing solid food intake,
thereby improving patient acceptability [32].
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The CDED exerts therapeutic effects by promoting
beneficial changes in the gut microbiome, including
increased microbial diversity and higher abundance
of SCFA-producing bacteria such as Roseburia and
Faecalibacterium prausnitzii, along with reduced
Proteobacteria. These shifts are thought to reduce
intestinal inflammation, improve mucosal healing, and
restore gut barrier function by eliminating processed
foods and additives [31, 32].

2.4.4.1 Clinical evidence and efficacy

Clinical evidence supports the efficacy of CDED as both
an induction and maintenance therapy. In a study by
Sigall-Boneh et al., [52], the combination of CDED with
PEN induced clinical remission in 61.9% of patients who
had lost response to biologic therapy, accompanied
by significant improvements in disease activity and
inflammatory markers. These findings suggest that
CDED with PEN may serve as an effective salvage
therapeutic option in patients with refractory CD.

Further support comes from interventional trials. In an
open-label, randomized pilot study conducted in adults
with mild-to-moderate CD, CDED with or without PEN
achieved comparable rates of clinical remission at 6
weeks. Sustained remission at 24 weeks was observed
in the majority of responders, and a subset of patients
also achieved endoscopic remission. These findings
indicate that CDED, either alone or in combination
with PEN, may be a safe and effective strategy for both
induction and maintenance of remission, particularly
in biologic-naive patients [53].

In pediatric populations, similar benefits have been
observed. A 12-week randomized controlled trial
demonstrated that CDED combined with PEN induced
sustained remission and favorable changes in the
fecal microbiome in children with mild-to-moderate
CD. Compared with EEN, this approach showed better
tolerability and more stable microbiome modulation.
These changes included reductions in pro-
inflammatory taxa such as Haemophilus, Veillonella,
Anaerostipes, and Prevotella, along with increases in
beneficial bacterial populations, with these effects
persisting over time [54].

2.4.4.2 Tolerance, adherence, and limitations

CDED combines whole foods with PEN, while restricting
dietary components associated with intestinal
inflammation, such as processed foods, certain fats,
and additives. Adherence to this approach, with or
without PEN, has been associated with induction of
remission and reduction of inflammatory markers
in both pediatric and adult patients with mild-to-
moderate CD [1].
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Compared to exclusive enteral nutrition, CDED
demonstrates improved tolerability and adherence,
as it allows the consumption of solid foods. Patients
generally find the diet more acceptable due to greater
variety and better palatability, leading to higher
adherence rates, particularly in pediatric populations.
However, the structured and restrictive nature of
the diet requires careful planning, education, and
motivation. Common challenges include dietary
monotony, cravings for restricted foods, and logistical
or financial barriers. Despite these limitations, CDED
combined with partial enteral nutrition is considered
a feasible and effective alternative to EEN, balancing
clinical efficacy with patient acceptability [31, 54].

2.4.5 Specific carbohydrate diet

The Specific Carbohydrate Diet (SCD) is a restrictive
elimination diet that excludes most complex
carbohydrates and all refined sugars and grains, while
permitting monosaccharides (glucose, fructose), fruits,
non-starchy vegetables, unprocessed meats, nuts,
and selected fermented dairy products such as aged
cheeses and fermented yogurt. Honey is the only
allowed sweetener. The diet was originally developed
in the 1920s for children with celiac disease and later
adapted for IBD management [1, 30, 31, and 34].

The theoretical basis of SCD lies in the hypothesis that
poorly absorbed carbohydrates promote intestinal
dysbiosis, bacterial overgrowth, and mucosal
inflammation. By eliminating these substrates, the
diet aims to reduce fermentation, restore microbial
balance, and improve intestinal barrier integrity [9, 30,
and 31]. The intestinal barrier, composed of epithelial
cells, microbiota, and immune structures such as gut-
associated lymphoid tissue (GALT), plays a key role in
preventing antigen translocation. Dysbiosis, driven in
part by diet, increases intestinal permeability, allowing
luminal antigens to activate immune responses and
contribute to inflammation. SCD may mitigate these
processes by restricting disaccharides and complex
carbohydrates, thereby reducing dysbiosis and
immune activation [30].

Additionally, the diet’s composition may shift the
gut microbiome toward a less inflammatory profile
by limiting substrates for pathogenic bacteria while
promoting beneficial taxa through fiber intake from
fruits and vegetables [31].

2.4.5.1 Clinical evidence and efficacy

Since its initial introduction, there has been growing
interest in the use of the SCD as a therapeutic approach
for IBD [1]. Current evidence supporting SCD is largely
derived from small pediatric studies, retrospective

analyses, and patient-reported outcomes, with several
studies demonstrating improvements in disease activity
indices and inflammatory markers in both adult and
pediatric populations [55-60].In a case series of 50 adults
with IBD, adherence to the SCD for approximately 10
months was associated with high rates of self-reported
clinical remission (91%), maintenance of remission
(92%), and symptom resolution (66%). However, 40% of
patients reported difficulty maintaining the diet [55].

Evidence from pediatric populations further supports
the potential efficacy of SCD. In a retrospective study of
26 pediatric patients with IBD, adherence to the diet for
six months was associated with significant reductions in
disease activity in both CD and UC, along with decreased
C-reactive protein (CRP) levels. Some patients were able
to discontinue medication and maintain remission for
up to 48 months [56]. In a randomized controlled trial
of pediatric patients with mild-to-moderate CD, SCD
was associated with clinical remission in all participants
who completed the 12-week intervention, along with
reductions in CRP levels [57].

Nutritional adequacy is an important consideration in
dietary therapy. A pilot study in pediatric IBD patients
indicated that SCD generally supported adequate
energy intake and was associated with weight
gain; however, variability in micronutrient intake,
particularly low vitamin D and calcium, highlights the
need for careful multidisciplinary monitoring [58].

In addition to clinical outcomes, SCD has
been associated with significant alterations in
gut microbiota composition with increased

microbial diversity and enrichment of beneficial
bacteria, including Eubacterium, Ruminococcus,
Faecalibacterium prausnitzii, and concurrent reductions
in potentially pathogenic bacteria such as Bacteroides,
Parabacteroides, and Proteobacteria [30, 31, and 32].
These microbiome changes are thought to contribute
to reduced inflammation and improved clinical
outcomes [32]. In a pilot study of patients with CD,
the SCD was associated with increased gut microbial
diversity comparedtoalow-residuediet, whichreduced
microbial complexity [59]. Similarly, in a prospective
study of pediatric patients with mild-to-moderate
IBD, adherence to SCD over 12 weeks was associated
with significant reductions in disease activity indices
and C-reactive protein levels, accompanied by marked
changes in fecal microbiota [60]. These findings
suggest potential clinical and biological benefits of
SCD, warranting further investigation in larger studies.

2.4.5.2 Tolerance, adherence, and limitations

The SCD represents a promising dietary strategy
in IBD, with potential benefits in symptom control,
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inflammatory marker reduction, and microbiome
modulation. Its mechanism is primarily based on
reducing poorly absorbed carbohydrates to limit
dysbiosis and intestinal inflammation [1, 31].

Despiteits potential benefits, SCDis highly restrictiveand
poses significant challenges for long-term adherence.
The elimination of staple foods such as grains, dairy,
and processed products requires substantial dietary
adjustments, which can be socially and practically
limiting [31]. As a result, adherence difficulties, including
dietary monotony, weight loss, and lifestyle constraints,
are commonly reported [9, 31].

Nutritional adequacy is another important concern.
The exclusion of major food groups may increase the
risk of deficiencies in calcium, vitamin D, B vitamins,
and iron, particularly in children, potentially affecting
growth and development [30]. Furthermore, current
evidence remains limited and inconsistent; therefore,
SCD is not yet considered a primary evidence-based
therapy. Larger, well-designed studies are needed
to confirm its efficacy and to identify the patient
populations most likely to benefit from this dietary
approach [1, 31].

2.5 The importance of dietary management in IBD
clinical practice

Diet is increasingly recognized as a key environmental
factor in the development, progression, and
management of IBD. Although historically
underutilized in conventional medical practice and
often left to patient self-management or alternative
approaches, dietary therapy is now gaining significant
attention as one of the top research priorities among
healthcare professionals, patients, and caregivers.
Major international organizations such as the
European Crohn’s and Colitis Organisation (ECCO) and
the International Organisation for the Study of IBD
(I0IBD) emphasize its importance in IBD care [61].

Despite  existing guideline  recommendations,
nutritional therapies such as exclusive enteral nutrition
(EEN) and the CDED are not consistently implemented
in clinical practice. In routine care, dietary advice is
tailored to disease activity rather than IBD subtype,
while food avoidance behaviors tend to be driven by
symptom severity [62].

Greater patient nutritional knowledge has been
associated with improved coping, better adherence,
and a reduced need for therapeutic escalation,
highlighting the importance of addressing dietary
information needs to prevent malnutritionand improve
quality of life. [62] However, the effective integration
of dietary therapy into routine gastroenterology
practice remains challenging. Limited clinician training
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in nutrition, time constraints during consultations,
and insufficient access to specialized dietitians all
contribute to existing gaps in care. Consequently, many
patients resort to self-directed dietary interventions
without adequate professional guidance, which may
lead to ineffective or unnecessarily restrictive diets
and, in some cases, adverse nutritional outcomes [61].

2.5.1 Nutritional knowledge in IBD patients

Food literacy, defined as the ability to obtain,
understand, and apply nutrition-related information
to make informed and appropriate dietary choices,
represents a fundamental component of effective
IBD management. Despite its importance, significant
gaps in nutritional knowledge persist among
IBD patients, often leading to reliance on non-
personalized recommendations and an increased risk
of malnutrition. Many patients exclude foods such as
dairy, spicy, fatty, high-fiber products, alcohol, and
gluten based on personal beliefs rather than scientific
evidence, underscoring the need for structured and
individualized dietary education [18].

Cognitive nutritional interventions, such as education,
counseling, and multidisciplinary support, have
demonstrated benefits in improving dietary behaviors,
symptom control,and quality of life, while also reducing
relapse rates. Nutritional knowledge is shaped by
multiple factors, including educational level, access
to reliable information, disease characteristics, and
personal experience. Therefore, improving food literacy
through individualized, evidence-based education is
essential for better outcomes in IBD patients [18].

2.5.2 Role of the dietitian in IBD management

Dietitians play a central role in translating nutritional
knowledge into clinical practice as integral members
of the multidisciplinary IBD team. Their responsibilities
extend beyond general dietary advice and include
comprehensive nutritional assessment, identification of
malnutrition and disordered eating patterns, evaluation
of body composition and nutritional risk, development
of individualized dietary plans, and ongoing monitoring
and adjustment of interventions [61].

A key aspect of dietetic practice involves translating
complex dietary concepts into practical, patient-
centered strategies, such as meal planning, grocery
guidance, and recipe modification, thereby improving
adherence and ensuring nutritional adequacy [31].

Patients with IBD consistently report a preference
for receiving dietary guidance from qualified
professionals, particularly dietitians, as they help
identify maladaptive eating patterns and promote
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balanced, evidence-based approaches. Structured,
dietitian-led interventions have been shown to
significantly improve adherence and symptom
outcomes, with reported compliance rates exceeding
70% in some studies [1, 62].

Importantly, education on therapeutic diets requires
individualized, one-on-one counseling rather than
generalized dietary instructions. Approaches such as
the low-FODMAP diet necessitate detailed assessment
of patient habits, preferences, and clinical status,
making them time-intensive and dependent on
specialized expertise not typically included in standard
medical training [61].

2.5.3 Multidisciplinary approach - integrating dietitians
into clinical practice

Effective IBD management requires a multidisciplinary
approach involving gastroenterologists, dietitians,
surgeons, nurses, pharmacists, and mental health
professionals. Collaborative care improves treatment
outcomes, enhances adherence, and addresses both
physical and psychological aspects of the disease [31].
Nevertheless, several barriers persistin clinical practice,
including limited consultation time for nutritional
counseling and insufficient access to dietetic services,
with many healthcare providers reporting inadequate
resources [1].

Despite guideline recommendations, referral rates to
dietitians remain low, in some cases as little as 5%,
reflecting gaps in nutrition training and insufficient
integration of dietetic care in IBD patients within
routine practice. Addressing these limitations through
improved education and clearer referral pathways is
essential to optimize dietary management and patient
outcomes [62].

Integrating dietary management into standard IBD
care has important clinical implications. Personalized,
evidence-based nutritional counseling should be
established as a routine component of treatment,
supported by timely referral to dietitians and improved
access to specialized services. From diagnosis
onward, dietitians play a key role in enhancing food
literacy, supporting sustainable dietary behaviors,
and improving long-term outcomes. Furthermore,
the influence of cultural factors and digital media
highlights the need for reliable, structured, and
culturally sensitive nutritional education delivered by
qualified healthcare professionals [18].

3. Conclusions

- Diet plays a key role in both the development and
management of IBD, significantly influencing disease

activity, symptoms, and quality of life. While the
Western diet promotes inflammation and dysbiosis,
anti-inflammatory, microbiome-supporting diets serve
as an important complement to pharmacological
treatment. Nutrition in IBD patients is often
compromised due to reduced intake, malabsorption,
and increased metabolic demands, leading to a high
risk of malnutrition and poorer clinical outcomes.
Ensuring adequate intake of energy, protein, and
micronutrients is essential, with enteral nutrition
preferred over parenteral when possible due to fewer
complications [7, 22].

- Dietary interventions in IBD aim to reduce
inflammation, improve symptoms, and prevent
nutritional  deficiencies through individualized

approaches. The MD is well tolerated and anti-
inflammatory but has limited ability to induce
remission, while the SCD may improve symptoms
but is highly restrictive and nutritionally risky, and
the IBD-AID offers a more flexible approach with
benefits for symptom control and microbiota balance,
though evidence remains limited. The CDED shows
the strongest efficacy for inducing and maintaining
remission in CD, whereas the low-FODMAP diet
mainly improves functional symptoms without
directly reducing inflammation. Overall, no single
diet is universally optimal, highlighting the need for
personalized dietary strategies [1, 9, 30, 31, and 32].

- The dietitian plays a vital role in IBD management
through nutritional assessment, individualized diet
planning, prevention of malnutrition, and patient
education, particularly as patients often have
insufficient nutritional knowledge that increases the
risk of malnutrition. A multidisciplinary approach is
essential for optimal care, with future efforts needed
to improve access to dietetic services, strengthen
nutritional education, and develop evidence-based
dietary therapies [18, 61].v
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