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ECCO Consensus Paper

OXFORD

European Crohn’s and Colitis Organisation consensus
on dietary management of inflammatory bowel disease
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1. Introduction

Diet is gaining recognition amongst clinicians, researchers, and
the inflammatory bowel disease (IBD) community as a potential
modifier to change the course of the disease. The role of diet in
the management of IBD has evolved beyond adjustment for
nutritional needs and is now applied as therapy to influence
disease activity and complications. With growing recognition
of diet, there is a demand for high-quality dietary research to
guide practice and consideration on where to best position diet
in the treatment paradigm. This has led to the commissioning
of this first European Crohn’s and Colitis Organisation (ECCO)
consensus on dietary management of IBD, with the goal of pro-
viding evidence-based recommendations to guide clinical
practice.

2. Methodology

This consensus followed ECCO standardized methodology and
was directed by four project coordinators, selected by the ECCO
Guideline Committee to represent an adult gastroenterologist and
ECCO guideline committee member (H.G.), a pediatric gastroen-
terologist (R.H.), and dietitians (V.S. and E.P.H.), all with expertise
in diet and IBD. A panel of 25 experts was selected from a com-
petitive pool of applicants that consisted of 12 IBD dietitians, eight
adult gastroenterologists, and five pediatric gastroenterologists.
Panel members were allocated to 1 of 5 working groups. One
patient representative from the European Federation of Crohn’s
and Ulcerative Colitis Associations was assigned to each group.

The topics of the working groups were decided by the project
coordinators to comprehensively cover the following: (1) Diet
as therapy to induce remission of IBD; (2) Diet as therapy to
maintain remission of IBD; (3) Dietary management of comor-
bidities and special conditions of IBD; (4) Nutritional assess-
ment and optimization for IBD; and (5) Diet as prevention of
IBD development. Each working group was led by a project
coordinator and a fifth working group leader was recruited
(M.C.E.L.). Within each working group, clinically relevant
research questions were formulated using the Population, Inter-
vention, Comparison, and Outcome (PICO) approach! when
possible, in accordance with ECCO standard operating proce-
dures for Oxford Centre for Evidence-Based Medicine-based
guidelines. These informed systematic literature searches per-
formed by a professional librarian (completed January 2024)
using PubMed/Medline, Embase, and the Cochrane Central
databases. Abstracts from each PICO were screened for rele-
vance by 2 panel members. Full texts of potentially relevant
abstracts were retrieved and evaluated for consensus inclusion
by a panel member. Consensus statements and supporting text
were drafted for each PICO and allocated a level of evidence
(EL) score using the Oxford Centre for Evidence-Based Med-
icine.> When considering Diet as prevention of IBD develop-
ment only prospective cohort studies were included in data
analysis, with EL2 ascribed for articles best fitting with “incep-
tion cohort studies.”

All statements underwent 3 voting rounds and feedback by
panel members and patient representatives, followed by revi-
sions. The second voting round was extended to all applicants
to the consensus with opportunity for feedback, but consensus
was calculated from panel member votes only. Panel members
and patient representatives met in person or online in Septem-
ber and December 2024 for the final discussion and consensus
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vote. Consensus was defined as >80% agreement amongst
panel members and patient representatives and is presented for
each statement. Only statements achieving consensus were
included.

3.Translation and execution of dietary
management

Statement 1: In the absence of a specific dietary intervention that
is recommended by an IBD healthcare professional, healthy eat-
ing guidelines should be followed by people with IBD, as recom-
mended for the general population. (EL5) (Consensus: 100%)

Statement 2: All people with IBD should have access to a dietitian
with experience in IBD. (EL5) (Consensus: 96%)

To drive engagement with diet as a routine part of IBD care,
to enable diet as both a primary and adjunctive therapy, and
to facilitate high-quality dietary research, it is essential to
include specialist dietetic input in clinical care and research.
Statement 2 is arguably the most important statement within
this consensus. Recommendations for nutritional assessment
and execution of dietary interventions are outlined through the
statements of this consensus, based on evidence for its efficacy
and safety. Where evidence is lacking, as indicated by ELS,
mechanism-based reasoning should ensue without compromise
to safety. Ideally, nutritional assessment should be performed
by a dietitian, who can assess and correct abnormalities in
nutrition and eating behavior. Where no such dietetic expertise
is available, a health care professional with training in nutrition
assessment and optimization should be consulted. A dietitian
well-versed in IBD should execute and monitor IBD-specific
dietary interventions, particularly diets of restrictive nature, as
such diets carry nutritional and psychosocial risks and require
skilled dietetic supervision.

4. Dietary management of patients with IBD

The dietary management of patients with IBD is categorized in
3 areas (Figure 1), including dietary therapy to induce and
maintain remission of IBD, dietary management of comorbid-
ities and special conditions of IBD, and nutritional assessment
and optimization for IBD.

4.1 Dietary therapy to induce and maintain
remission of IBD

Consensus evaluation of dietary therapies and supplements for
both induction and maintenance of remission of IBD is presented
in this section and are summarized in Table 1 and Table 2.
Several areas of interest had insufficient evidence to make a
recommendation. Most evidence for dietary interventions was
of low quality, with few studies measuring endoscopic, radio-
logical, or biochemical end points or durability of response.
Hence, positioning dietary therapies in treatment algorithms is
challenging. It is often appropriate to consider dietary interven-
tion in conjunction with medical therapy. Descriptions of
defined diets given recommendations for use in the management
of IBD are summarized in Table 3.
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Figure 1. Schematic of recommended dietary management for patients with inflammatory bowel disease.

4.1.1 Exclusive enteral nutrition and partial enteral nutrition

Statement 3.1: Exclusive enteral nutrition (EEN) is effective for
the induction of clinical and endoscopic remission in children (EL1)
and adults (EL2) with mild-to-moderate Crohn’s disease (CD).
(Consensus 96.6%)

Statement 3.2: Partial enteral nutrition (PEN) provided in high
volumes could improve disease activity, although details of opti-
mal dose are unclear. The use of <60% PEN is not recommended
for the induction of remission of CD. (EL3) (Consensus 90.0%)

Statement 3.3: Polymeric formulas for EEN and PEN are equally
effective to elemental and semi-elemental formulas and should
be recommended. (EL2) (Consensus 89.7 %)

Statement 3.4: The use of EEN or PEN as induction therapy for
ulcerative colitis is not recommended. (EL2) (Consensus 100%)

Exclusive enteral nutrition (EEN) is a treatment that replaces
all food with oral nutrition supplements, usually for 6-8 weeks.
Partial enteral nutrition (PEN) replaces a proportion of food
with oral nutritional supplements.

The efficacy of EEN inducing remission of active Crohn’s
disease (CD) in pediatric and adult populations is supported
by several systematic reviews and meta-analyses.>'> A Cochrane
review, including 27 studies and 1011 adult and pediatric par-
ticipants with CD, showed high remission rates for both chil-
dren (83%) and adults (43%), with no difference between
enteral formulas, including fat content and elemental versus
polymeric composition.'” While remission rates between ele-
mental and polymeric formulas are comparable, polymeric
formulas may be better tolerated.'* Exclusive enteral nutrition
remission rates were comparable with corticosteroids (EEN:
83%, corticosteroids: 61%) for children but not for adults

(EEN: 45%, corticosteroids: 73%) in intention to treat analy-
sis.!” However in per protocol analysis, there was equivalence
between remission rates in adults too (relative risk [RR]: 0.93;
95% confidence interval [CI]: 0.75-1.14), suggesting the ther-
apies are equally effective in adults when EEN is tolerated. The
equal clinical efficacy of EEN and corticosteroids in the pedi-
atric population, both for newly diagnosed and relapsing CD,
has been reported elsewhere.!*'3 Normalization of C-reactive
protein (CRP) and fecal calprotectin did not differ between
groups, while EEN was superior to corticosteroids for endo-
scopic and histological healing.”'>'3 Interestingly, recent pedi-
atric studies have shown similar efficacy for remission induction
for EEN and infliximab.'>'¢

Exclusive enteral nutrition use in adults has become more
common,'**1720 with studies with good adherence demon-
strating equal efficacy in adult and pediatric cohorts.* Two
randomized controlled trials (RCT) that compared EEN with
corticosteroids reported excellent tolerance and similar efficacy
between groups.>"”> Mucosal healing rates as high as 79% and
a significant reduction in bowel-wall thickness have been
reported for EEN in prospective observational studies of adult
patients.'”* Emerging data also support the use of EEN in
abdominal abscesses, intestinal fistulae, and inflammatory
intestinal strictures.”**” There are additionally emerging retro-
spective data suggesting that EEN may augment response to
advanced therapies, with a multicenter study of patients with
ileal CD commencing advanced therapy demonstrating muco-
sal healing in 85.7% of those also receiving EEN for 16 weeks,
compared with 23.7% receiving advanced therapy alone.?®

In pediatrics, PEN is likely less effective than EEN, although
the proportion of enteral nutrition has varied between studies.
The first trial comparing PEN and EEN in CD found lower
clinical remission for PEN (15%) versus EEN (42%) after
6 weeks, although both reduced disease activity, with stronger
benefits in EEN.?” However, in a separate study when PEN
accounted for 47% of caloric intake, remission was achieved
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Table 1. Supporting evidence for dietary interventions to induce and maintain remission of CD and UC.

Recommended

Can be considered

Not recommended

Insufficient evidence to recommend

Dietary intervention CD ucC

Induction of remission Maintenance of remission  Induction of remission Maintenance of remission

EEN

PEN

CDED + PEN

CDED

PN

Mediterranean diet
SCD

Reduction of red meat
Cow’s milk protein elimination
BFM

High-fiber diet
Low-fiber diet

Low FODMAP diet
Food-specific IgG-guided diet
Low microparticle diet
CD-TREAT

AIP

IBD-AID

4-SURE diet

UCED

Gluten-free diet
Intermittent fasting

Abbreviations: 4-SURE, 4 strategies to sulfide reduction; AIP, autoimmune protocol; BFM, bifidobacterium-fermented milk; CD, Crohn’s
disease; CD-TREAT, Crohn’s disease treatment-with-eating; CDED, the Crohn’s disease exclusion diet; EEN, exclusive enteral nutrition;
FODMAP, fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; IBD-AID, inflammatory bowel disease anti-inflamma-
tory diet; IgG, immunoglobulin G; PEN, partial enteral nutrition; PN, parenteral nutrition; SCD, the specific carbohydrate diet; UC, ulcerative
colitis; UCED, ulcerative colitis exclusion diet.

Table 2. Supporting evidence for dietary supplements to induce and maintain remission of CD and UC.

Recommended

Can be considered

Not recommended

Insufficient evidence to recommend
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Dietary supplement CD ucC
Induction of remission Maintenance of remission Induction of remission ~ Maintenance of remission
Curcumin®
QingDai®
Curcumin and QingDai*
Psyllium

Germinated barley
Resistant starch

Oat bran

Wheat bran

Non-starch polysaccharides
Mastiha

Prebiotics

Vitamin D"

Omega-3

Glutamine

2Optimal dose and duration are unclear.

Although not recommended for induction or maintenance of remission, vitamin D supplementation is not contraindicated in IBD and supplementation
may confer benefit, especially when deficiency is present.

Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis.
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Table 3. Rationale and description of defined diets recommended in the management of IBD.

Dietary Description of diet and rationale Key food inclusions/exclusions (not an exhaustive list)

intervention

EEN) Total exclusion of food using a nutritionally Inclusion: 100% of energy intake from polymeric (whole protein),
complete liquid enteral nutrition formula reduces semi-elemental (oligopeptide) or elemental (amino acid based) formula
intestinal inflammation and promotes mucosal Exclusion: All foods, beverages (except water and enteral nutrition
healing in CD formula)

PEN Partial replacement of food with enteral nutrition  Inclusion: 35%-50% of estimated energy requirements from polymeric,

CD exclusion
diet + PEN

Mediterranean
diet

Low FODMAP
diet

Modified or
low-fiber diet

Low oxalate
diet

Cinnamon- and
benzoate-free
diet

Healthy eating
patterns

formula reduces intestinal inflammation in CD

Structured exclusion of food components (e.g.,
emulsifiers, maltodextrin, carrageenan, gluten)
impairs intestinal barrier function, leading to
dysbiosis, combined with PEN reduces intestinal
inflammation in CD

High intake of plant-based foods rich in fiber,
antioxidants, healthy fats, limited protein from
meat supports a diverse microbiota and reduces
inflammation in IBD

FODMAPs are fermentable short-chain carbohy-
drates responsible for increased intestinal water
and colonic gas, decreased FODMAP intake
reduces IBS-like symptoms in susceptible
individuals

A diet low in bulking fiber reduces risk of
intestinal obstruction in people with stricturing
CD

A low oxalate diet reduces risk of oxalate stone
formation in people at risk of calcium oxalate
nephrolithiasis

Elimination of foods containing cinnamon and
benzoates reduces allergy-like responses
associated with orofacial granulomatosis

A healthy eating pattern reduces risk of IBD
development

semi-elemental or elemental formula

Exclusion: None

Inclusion: 14 whole foods including chicken, eggs, rice, bananas, apples,
potatoes; 50% of estimated energy requirements from enteral nutrition
formula

Exclusion: For food components—gluten, dairy, processed foods, additives
and high-fat animal products

Inclusion: Fruits, vegetables, legumes, whole grains, olive oil, fish, nuts

Exclusion: Red and processed meats, sugary drinks, ultra-processed foods

Inclusion: Defined food lists of low FODMAP foods, such as meat and fish,
oats, rice, lactose-free milk, low FODMAP fruits and vegetables

Exclusion: Defined list of high FODMAP foods, such as onion, garlic,
wheat, legumes, apples, milk

Inclusion: White bread, white rice, peeled well-cooked vegetables, banana,
peeled apple, pureed legumes

Exclusion: Wholegrain bread, brown rice, raw vegetables, edible fruit peel,
whole legumes

Inclusion: Most meats, grains, many fruits and vegetables, such as onion,
potato, mushroom, avocado, banana, apple

Exclusion: Nuts, nut butters, cocoa, rhubarb, beetroot, spinach, berries,
soy products

Inclusion: Most meats, whole grains, fruits, vegetables, and dairy

Exclusion: Cinnamon, benzoic acid, sodium benzoate, and processed foods
containing these additives

Inclusion: Whole grains, fruits, vegetables, nuts, seeds, legumes and fish

Exclusion: Red meat, processed meats, high-sugar foods, and beverages

Abbreviations: CD, Crohn’s disease; EEN, exclusive enteral nutrition; IBD, inflammatory bowel disease; PEN, partial enteral nutrition.

by 50%, 76 %, and 73% in PEN, EEN;, and biologic groups,
respectively, based on fecal calprotectin.'* When PEN provided
80%-90% of caloric intake, 87% clinical response, 65% remis-
sion, and improvements in biochemical outcomes were
observed irrespective of disease location.*® However, for a sim-
ilar protocol only 42% completed the prescribed course due
to lack of response (25%) and intolerance (23%).’"

In adults, PEN that provides at least 50% of caloric intake
alongside adalimumab led to remission rates and inflammatory
marker improvements similar to EEN, outperforming regular
diet.*

Data on the use of EEN and PEN for the treatment of active
ulcerative colitis (UC) are limited. A single small open label
RCT suggests that EEN may reduce hospital stay and cortico-
steroid failure in patients with acute severe UC, but these find-
ings require replication.*

Partial enteral nutrition as maintenance therapy for CD has
been evaluated by prospective trials, retrospective trials, and RCTs
as reported in several meta-analyses and systematic reviews.>*’

The data are broadly supportive of PEN for maintenance of
clinical remission in CD in adults and children. The most recent
systematic review and meta-analysis, which consisted of 64
studies, including 11 RCTs, revealed efficacy of PEN as main-
tenance therapy when prescribed at higher doses.* The risk of
clinical relapse was significantly reduced at intake >35% of
energy requirements (35%-50% PEN, odds ratio (OR): 0.42;

95% ClI, 0.27-0.65) and even lower with > 50% PEN (OR:
0.27;95% CI, 0.08-0.88). A follow-up of 268 patients with CD
demonstrated that maintenance PEN >900kcal/day was asso-
ciated with reduced risk of hospitalization (hazard ratio [HR]:
0.62; 95% CI, 0.44-0.87, P = .007).>* Conversely, no studies
with PEN <35% have described benefit.* Partial enteral nutri-
tion may also aid corticosteroid weaning in refractory CD.*°
Moost studies did not include endoscopic or biochemical end-
points.*=” One prospective observational study did not find a
difference between endoscopic outcomes of PEN compared with
usual diet at 12 months (RR: 0.79; 95% CI, 0.57-1.10),*' although
a prospective study from the same group did show a reduction

Statement 4.1: Partial enteral nutrition (PEN) could be considered
for the maintenance of remission in Crohn's disease (EL2), includ-
ing as an adjunct to medical therapy (EL3), with the most con-
vincing evidence of efficacy for PEN comprising >35% daily
energy requirements (EL2). However, details of optimal duration
and psychological impact of long-term PEN are unknown. (Con-
sensus 96%)

Statement 4.2 There is insufficient evidence to recommend PEN
for the maintenance of remission of ulcerative colitis. (EL5) (Con-
sensus 88%)
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in 12-month endoscopic relapse rate in 40 participants post ileal
or ileocolic resection (RR: 0.43; 95% CI, 0.21-0.89).* The effi-
cacy of polymeric and elemental formulations is comparable.*

When considering PEN to augment response to medical ther-
apy, this has been best studied in people receiving anti-tumor
necrosis factor (TNF) therapy. One meta-analysis, including
data from clinical trials and prospective and retrospective
cohort studies evaluating PEN with infliximab or adalimumab,
revealed the maintenance effect of the PEN group to be 70.5%
(203/288) compared with 53.8% (306/569), yielding a pooled
OR for long-term remission or response of 2.19 (95% CI, 1.49-
3.22).** A meta-analysis focusing on three studies showed
improved 12-month infliximab efficacy with PEN >600 kcal/
day clinical remission rates for CD compared with infliximab
alone (74.5% [79/106] vs 49.2% [62/126], OR:2.93; 95% CI,
1.66-5.17, P < .01).** However, there are limited data on endo-
scopic and biochemical outcomes, with details on immunoge-
nicity and immunomodulator use also lacking.

There is no evidence to support PEN for maintaining remis-
sion in UC.

4.1.2 The Crohn's disease exclusion diet

Statement 5.1: The Crohn's disease exclusion diet (CDED) with
partial enteral nutrition (PEN) is recommended for induction of
remission in children (EL2) and could be considered in adults (EL3)
with mild-to-moderate Crohn's disease (CD). (Consensus 100%)

Statement 5.2: There is insufficient evidence to support the use
of the CDED without PEN as induction therapy for CD. (EL3)
(Consensus 100%)

Statement 5.3: There is no evidence to support the use of the
CDED, with or without PEN, as induction therapy for ulcerative
colitis. (EL5) (Consensus 100%)

Statement 5.4: There is insufficient evidence to recommend the
CDED for maintenance of remission of CD. (EL3) (Consensus
96%)

The CD exclusion diet (CDED), combined with PEN covering
50% of energy requirements, is a 6-week induction therapy
(described as ‘Phase 1’—further phases explained below) for
treating pediatric and adult populations with CD. This 6-week
diet comprises 50% PEN, using a polymeric oral nutritional
supplement, mandatory inclusion of five foods of specified dose
to be eaten daily, and an allowance of 14 foods that may be
eaten. All other foods are disallowed.

The efficacy of CDED for inducing remission of active CD
has been assessed in various studies.*** Randomized controlled
trials data from pediatric participants with active CD revealed
that CDED with 50% PEN was better tolerated and equally as
effective as EEN in inducing remission at 6 weeks (CDED +
PEN: 80%; EEN: 73.5%). Both therapies significantly reduced
fecal calprotectin (CDED + PEN: median 3126-1744pg/g,
»=0.002; EEN: 2647-1021 pg/g, P = .011).* Subsequent anal-
ysis showed that rapid response (94%) and remission (81%)
based on fecal calprotectin levels within 3 weeks predicted sus-
tained control at 6 weeks.”® These data are supported by retro-
spective evidence comparing CDED with 50% PEN and EEN
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(remission rate CDED + PEN: 75%; EEN: 66%).°' Those receiv-
ing CDED with 50% PEN had superior growth, although 80%
of the cohort had 1-2 weeks of EEN prior to therapy.’' A pro-
spective study revealed that CDED with PEN and EEN had
similar clinical (CDED + PEN: 85%; EEN: 81%), endoscopic
(CDED + PEN: 54%; EEN: 50%), and mucosal healing rates
(CDED + PEN: 39%; EEN: 44%) after 6 weeks, although PEN
covered 75% of energy needs.”? Preliminary data suggest that
CDED with 50% PEN may be more effective for treatment-naive
children than those with prior biologic therapy.*

In adults, an open-label pilot trial found similar 6-week
remission rates between CDED with 1000 kcal PEN (68 %) and
CDED alone (57%, P = .46).>> An observational trial sup-
ported use of the CDED with 50% PEN, which induced remis-
sion in 77% and response in 83% of adults with CD.**

For maintenance therapy, a step-down diet has been assessed,
which involves reducing PEN to 25% of energy requirement
and an expanded range of permitted foods for 6 weeks (Phase
2), then a restricted diet without PEN (Phase 3). This mainte-
nance therapy has been assessed in two small studies of
mild-to-moderate CD with follow-up to 24 weeks after the
aforementioned 6-week induction diet. One of the studies in
adults naive to advanced therapy with mild-to-moderate CD
(defined as Harvey Bradshaw Index [HBI| 5-14) compared
CDED with 1000 kcal PEN to CDED alone.** In the 20 partic-
ipants who achieved remission at week 6, 80% were still in
sustained clinical remission at week 24 (12 CDED + PEN; 8
CDED alone).” At week 24, 35% (14/40) of participants were
also in endoscopic remission (simple endoscopic score-CD < 3;
72.8% decrease from baseline in 7=22)."> A real-world fol-
low-up of patients treated with CDED to maintain remission
demonstrated that remission was maintained in 83% (20/24)
of patients at week 12.** However, there was significant het-
erogeneity, with 54.5% using concurrent medical therapy.

The only long-term analysis of Phase 3 CDED as mainte-
nance therapy was a 52-week observational study in a limited
number of children with CD in deep remission withdrawing
from immunomodulator or anti-TNF monotherapy, whereby
there was no difference in week-52 clinical remission between
those who followed CDED (67% [5/9]) compared with a free
diet (55.6% [5/7], P = .63).%°

4.1.3 Parenteral nutrition

Statement 6.1: While total parenteral nutrition is effective as
induction therapy for IBD, with stronger evidence for Crohn’s dis-
ease (CD) than ulcerative colitis (UC) (EL1), given the risk of harm,
parenteral nutrition is not recommended. (EL3) (Consensus 90%)

Statement 6.2: Total parenteral nutrition is not recommended for
maintenance of remission of CD (EL4) or UC. (EL5) (Consensus
100%)

Intravenous feeding, described as parenteral nutrition (PN) or
total (exclusive) parenteral nutrition (TPN), has been investi-
gated in the treatment of active IBD.

When given to people with active CD or UC, PN improved
symptoms, weight, mucosal healing, and subsequent cortico-
steroid reduction and surgery avoidance in historic studies
conducted before 1990.°%° A systematic review and
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meta-analysis of PN in treatment of IBD (15 studies qualita-
tively, 10 quantitatively) revealed improvements in disease
activity and albumin but no increase in body weight. Ten of
the studies assessed PN for treatment of active IBD, while the
other studies focused on surgical outcomes.* A controlled trial
of PN with PEN in hospitalized patients with IBD demon-
strated superior clinical response compared with a regular
hospital diet, with benefits in high-sensitivity CRP, erythrocyte
sedimentation rate (ESR), and albumin.®

Of the two studies that assessed PN in an active CD cohort,
similar remission rates were observed for TPN compared with
polymeric EEN and PN (71%, 58%, and 60%, respectively)
with food in one trial,®* which was similar to the other, showing
comparable efficacy of TPN and EEN for treating CD.* A
retrospective sub-analysis of 12 participants with CD colitis
compared TPN treatment alone with a cohort of 2x 11 partic-
ipants with moderate-to-severe UC receiving corticosteroids
with TPN or a hospital diet, respectively, and showed that TPN
led to symptom resolution and nutritional improvements in the
participants with CD.** No TPN-related differences in out-
comes were seen in the participants with UC.%* Indeed, another
study confirmed the equivalence of TPN and EEN for inducing
remission in a population with UC.?' Regarding safety, a ran-
domized study with similar efficacy outcomes of TPN and EEN
among patients with IBD found higher liver dysfunction rates
in the TPN group (TPN: 62%; EEN: 6%, p=0.002),% while
the risks of catheter-related infections with TPN was previously
described in a meta-analysis.®® Given these risks and the efficacy
equivalence to EEN, PN is not recommended as induction ther-
apy for CD or UC.

For maintenance of remission, there is no evidence to support
the use of TPN for CD or UC. TPN use in those with refractory
CD led to high rates of 12-month clinical remission (61%), but
corticosteroids were not discontinued and participants only
received TPN for a mean 25.5 (= 1.1) days with no clear objec-
tive maintenance endpoints and no evidence of superiority over
EEN or medical therapies.”

4.1.4 The Mediterranean diet

Statement 7.1: There is insufficient evidence to recommend the
Mediterranean diet (MD) as induction therapy for Crohn's disease
(CD) or ulcerative colitis (UC). (EL3) (Consensus 100%)

Statement 7.2: The MD could be considered for maintenance of
remission in UC as an adjunct to medical therapy. There is insuf-
ficient evidence to recommend the MD for maintenance of remis-
sion in CD. (EL3) (Consensus 83%)

The Mediterranean diet (MD), widely recognized for metabolic
benefits, has shown mixed results in managing IBD.

A 12-week RCT in children with IBD revealed that the MD
lowered inflammatory activity indices, CRP, and fecal calpro-
tectin compared with those who remained on habitual diet,
although the results were confounded by corticosteroid use.®’
A 6-month MD intervention in participants with IBD improved
metabolic and inflammatory markers, although most partici-
pants were already in remission, limiting its utility as an induc-
tion therapy.®® This limitation also affected another trial in CD

where the MD achieved modest symptomatic and biomarker
responses, but 85% of participants had normal baseline fecal
calprotectin levels (<250 pg/g).*”

For maintenance of remission, one prospective interventional
study assessed 84 adult patients with UC and 58 with CD who
followed the MD for 52 weeks.®® Although the study revealed
improvements in clinical and biochemical outcomes associated
with dietary adherence, there were significant biases in the
analysis, such as exclusion of participants who commenced
corticosteroids.®®

A single-center prospective cohort study followed 693 patients
with IBD (UC: #=373; CD: #=320) for a median of 27 months
(interquartile range [IQR]: 22-29 months), using the prevencion
con dieta Mediterrdanea (PREMIMED) questionnaire to assess
adherence to the MD in addition to assessing activity levels.”” A
sub-analysis of participants with UC showed that those who
adhered to the MD were less likely to flare (P = .034), had lower
fecal calprotectin (P = 0.018), and had reduced need for corti-
costeroids (P = 0.023). Median time to relapse was also greater
in those who adhered to the MD (MD adherence: 14 months
(IQR: 6.8-19.5); nonadherence: 5.5 months (IQR: 3.8-15), P =
0.03). A similar trend was found in participants with CD,
although this did not reach statistical significance.

4.1.5 The specific carbohydrate diet

Statement 8.1: There is insufficient evidence to support the use of
the specific carbohydrate diet (SCD) as induction therapy for Crohn’s
disease (CD) or ulcerative colitis (UC). (EL3) (Consensus 96.2%)

Statement 8.2: There is insufficient evidence to recommend the SCD
for maintenance of remission of CD or UC. (EL4) (Consensus 100%)

The specific carbohydrate diet (SCD) excludes disaccharides
and polysaccharides found in grains, legumes, starchy vegeta-
bles, dairy, and manufactured food.

For induction therapy with the SCD, initial small retro-
spective studies of up to 26 children with mild-to-moderate
IBD showed improvements in disease activity indices and
CRP.”"-7* However, prospective analysis of the SCD revealed
variable results. Three small pediatric observational studies
of up to 12 participants showed clinical improvements over
12 weeks, although results were mixed over 26 months.”*7°
In another small trial of children with mild-to-moderate CD,
12 weeks of the SCD improved disease activity indices and
CRP in 4 participants, as did a modified SCD and a whole-
food diet in 4 and 2 participants, respectively.”” In a large
trial of 191 adults randomized to the SCD or the MD, both
cohorts had improvements in symptoms but no differences
in inflammatory biomarkers, including fecal calprotectin.
Many participants had quiescent disease on study entry.®’
Adherence to the SCD remains challenging, with high drop-
out rates in some studies due to adverse events or lack of
response.”®

Studies assessing the SCD as maintenance therapy for IBD
are small, heterogenous, and exclusive to the pediatric popu-
lation. In 7 children with active CD following the SCD for
52 weeks, clinical response (HBI: 0.1+0.4 and pediatric CD
activity index: 5.4+5.5, P = .016 and P = 0.027, respectively)
and mucosal response (assessed by capsule endoscopy; 2 chil-
dren had mucosal healing) were maintained, with no patients
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requiring changes to medical therapy.” Conversely, no signif-
icant benefits were seen in clinical or biochemical outcomes in
pediatric participants with IBD (CD: z=20; UC: n=6) follow-
ing the SCD over 3-48 months.”” Ten children were unable to
tolerate the diet.

4.1.6 The semi-vegetarian diet

Theoretical and preliminary clinical data suggest that the semi-veg-
etarian diet (SVD) may be of benefit for maintaining IBD remis-
sion, although data are currently too limited and heterogenous to
draw conclusions. The SVD includes rice, vegetables, fruit, pota-
toes, fish once per week, meat every 2 weeks, and regular exercise.
Sweets, bread, cheese, margarine, fast foods, carbonated drinks,
juices, alcohol, and smoking are discouraged. A Japanese group
studied the role of SVD in 3 CD and 2 UC open-label populations
(CD: 7=68; UC: n=107), mostly initiated during a period of hos-
pitalization.”-** There was heterogeneity between clinical studies
in clinical outcomes and use of endoscopy, with some studies
undertaken only in responders. These studies demonstrated a
reduction in clinical relapse in participants with CD (>90% remis-
sion at 2 years) and UC (25% relapse rate at 1-2 years) associated
with normalization of CRP in approximately half of participants
when measured. However, with the various changes advocated,
it is difficult to attribute the benefits to SVD. No consensus was
reached for the role of SVD in IBD management.

4.1.7 Red and processed meat

Statement 9: A reduction in the intake of red and processed meat
could be considered for maintenance of remission in ulcerative
colitis. (EL3) (Consensus 96 %)

Meat, particularly red and processed meat, has been implicated
in the pathogenesis of IBD, albeit most data exist for its asso-
ciation with UC.*% Furthermore, an average daily red meat
intake of only 76 g has been associated with incident colorectal
cancer,’” which may be relevant to an IBD population with an
already increased risk.®® The role of meat in established IBD is
not clear and its role in predicting relapse has been assessed,
mostly through observational studies.

Two studies have assessed the contribution of meat intake
to disease flare in a population of combined CD and UC in
remission. This included association data from a longitudinal
study conducted in two distinct geographic Dutch cohorts that
revealed that patients with quiescent IBD (CD: #=440; UC:
n=284) had lower intake of red meat than those who had a
recent flare (38.1+23.7 vs 46.2 +34.8 g/day, p=0.028).% This
was consistent with the second study, a retrospective survey
that assessed dietary patterns in patients with IBD. This study
revealed that a diet low in processed meats, if also low in
refined carbohydrates and high in fruits and vegetables, was
associated with reduced disease activity indices.”’ Associations
have also been observed between processed meat and all-cause
mortality in a retrospective cohort of 5763 patients with IBD.”!

For CD, studies have examined the role of meat intake in
maintaining remission, as in the Food and CD Exacerbation
Study (FACES), which assessed time to flare in people with
quiescent status.”” A high red and processed meat intake did
not decrease time to disease flare and there was no significant
difference in relapse rates between the high meat diet group
(62%) versus the low meat diet group (42%).”> However, this
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internet-based study had much lower adherence rates in the
low meat group (57.3% vs 98.5%). Lastly, in children with
CD completing a course of EEN, reintroduction of meat was
associated with an increase in fecal calprotectin.”

For maintenance of UC remission, the link between red and
processed meat was made in one prospective cohort study in 191
subjects with quiescent UC where intake increased risk of relapse
when comparing the highest to lowest tertiles (OR: 5.19; 95% CI,
2.1-12.9).”* This was reflected in a retrospective study of dietary
patterns in patients with IBD showing an inverse association
between consumption of processed meats and risk of active UC.”

4.1.8 Reduction of dairy

Statement 10: Cow's milk protein elimination is not recom-
mended as an adjunct induction therapy for ulcerative colitis. (EL3)
(Consensus 100%)

Exclusion of cow’s milk protein and dairy products in general
is a common practice among people with IBD.” There are
limited data to support the benefit of a dairy-free diet in the
management of IBD. In an RCT in children with new-onset
UG, a diet that eliminated cow’s milk protein as an adjunct to
induction treatment with corticosteroids, mesalamine, or both
did not increase the proportion of children who achieved clin-
ical remission when compared with an unrestricted diet.”® No
studies have been performed to explore the benefit of cow’s
milk elimination in disease outcomes in CD. However, the rou-
tine use of dairy-based nutritional supplements in the manage-
ment of active CD with EEN contradicts any notions of a
harmful role of cow’s milk protein in CD.””

The efficacy of Bifidobacterium-fermented milk (BFM) as a
maintenance therapy in UC was investigated in two Japanese
trials. While BEM was effective for symptomatic relief in the
first pilot trial, results were not replicated in the larger, place-
bo-controlled trial in 195 patients.”®”” No studies were identi-
fied on maintaining remission in UC.

4.1.9 High- and low-fiber diets

Statement 11.1: There is no consistent evidence to make recom-
mendations on the use of low- or high-fiber diets as induction
therapy for IBD. (EL3) (Consensus 95.2%)

Statement 11.2: Neither low- nor high-fiber diets are recom-
mended for maintenance therapy for Crohn's disease or ulcerative
colitis. (EL3) (Consensus 96 %)

It is currently unclear if the amount and type of fiber play
important roles in the management of IBD.

One of the first retrospective case studies on fiber, published
in 1979, demonstrated that hospital admissions were signifi-
cantly lower and shorter in patients with CD who followed an
unrefined, high-fiber diet.'® In a study published in 1985, a
low residue/fiber diet did not differ from a high residue/fiber
diet when comparing clinical disease activity, need for hospi-
talization or surgery, new complications, nutritional status, or
postoperative recurrence in adults with CD.'"”'" A recent
Cochrane systematic review found that the effect of a high-fiber

GZ0Z 18qWIBAON tZ Uo Jasn auinoqia Jo Ausisaiun Aq 65086 1.8/22 L1ell6/6 1 /a1911e/00[-0008/woo°dnoolwepese//:sdiy woll pepeojumod



Journal of Crohn’s and Colitis, 2025, Vol. 19, No. 9

diet on induction of clinical remission in people with active CD
was uncertain.'”> Most studies focused on specific fiber supple-
mentation, with one study focusing on the effect of a high-fiber
diet, inclusive of wheat bran, on induction of remission in
adults with active CD. This study revealed improved health-re-
lated quality of life (QoL) and gastrointestinal symptoms but
did not demonstrate benefit in biochemical outcomes.'”* These
data are consistent with a previous systematic review of RCTs,
which concluded that there was no benefit of fiber supplemen-
tation for active CD and inconsistent data for UC.'**

For maintaining remission of IBD, there was no clear evidence
that either high- or low-fiber diets predispose to disease flare.
A sub-analysis within a meta-analysis,’® including two
RCTs, %1% revealed that a high-fiber diet was not superior in
maintaining clinical remission compared with a diet low in fiber
and high in refined carbohydrates in 556 patients with clinically
quiescent CD (RR: 1.04; 95% CI, 0.83-1.30). However, another
RCT showed higher 1-year clinical relapse rates in patients with
CD who followed a diet rich in fiber compared with a dietary
protocol excluding symptom-triggering foods (100% vs 30%,
P < 0.05)."7 This study lacked objective measures of inflam-
mation. However, there was a similar observation in a cross-sec-
tional study in 14 children with CD entering clinical remission
following treatment with EEN, where median fiber intake
during early food reintroduction was higher in those with higher
fecal calprotectin levels compared with those with lower fecal
calprotectin (median: 12.1g/day; IQR: 11.2-19.9 vs median
9.9¢g/day; IQR: 7.6-12.1, P = 0.03).”> However, a prospective
study of patients with CD showed no such association.!” In a
more recent crossover trial of 17 patients with UC in remission
or with mild clinical disease, administration of a high-fiber and
low-fat diet (median fiber intake: 25.6 g/day) for 4 weeks, com-
pared with a “healthier” version of a typical American diet
(median fiber intake: 18.1 g/day), improved patients’ QoL scores
but did not demonstrate improved biochemical outcomes.'””

The role of fiber in risk of surgery and hospitalization is also
unclear, with two large prospective studies showing differing
results.''%"" In the first study of over 5000 adults from the UK
Biobank, fiber intake in the highest quartile was negatively
associated with surgery after a mean follow-up of 11.2years
(HR: 0.63; 95% CI, 0.44-0.89, P = .009), with a protective
effect seen from fiber sourced from fruit and vegetables on
sensitivity analysis.''" In contrast, in a study of over 1000
patients with quiescent IBD, no significant associations were
observed between fiber intake and hospitalization with a
median 3-year follow-up (HR: 1.016; 95% CI, 0.99-1.05, P
= 0.294)"°, Fiber restriction in the context of symptomatic
strictures in CD is detailed in Dietary management of comor-
bidities and special conditions of IBD.

4.1.10 The low FODMAP diet

Statement 12: The low FODMAP diet is not recommended for
maintenance of remission in Crohn's disease (EL2) and there is
no evidence to support its use for maintenance of remission in
ulcerative colitis. (Consensus 100%)

The low fermentable oligosaccharides, disaccharides, mono-
saccharides and polyols (FODMAP) diet is a therapeutic diet

commonly utilized for treatment of irritable bowel syndrome
(IBS).

In a meta-analysis including 4 RCTs evaluating the low
FODMAP diet to maintain remission in quiescent CD com-
pared with normal diet, there was no impact on inflamma-
tory markers after remission was achieved with conventional
therapy.''” No studies were identified that examined the
ability of the low FODMAP diet to maintain remission in
UcC.

4.1.11 Food-specific immunoglobulin G-guided diet

Statement 13: A food-specific IgG-guided diet is not recom-
mended as induction therapy for IBD. (EL3) (Consensus 100%)

People with IBD may have specific food intolerances. The clin-
ical utility of measurement of serum immunoglobulin G (IgG)
to guide food elimination has been studied, with no studies to
date supporting this practice.

In active disease, one open-label study using a food-spe-
cific IgG-guided diet in CD showed improved clinical disease
activity and ESR but no changes in albumin or CRP.'® A
subsequent trial with a sham diet as comparator arm found
modest improvements in CD activity and QoL, but no
changes in inflammatory biomarkers.''* Similar subjective
markers, such as abdominal pain, were measured in a cross-
over study that showed no specific improvements from an
IgG-guided diet compared with a sham diet in CD; however,
45% of patients dropped out due to poor compliance.''* In
UC, IgG-guided diets improved Mayo scores, body mass
index (BMI), and albumin, but not endoscopic
outcomes.'!®

Following induction therapy with EEN, one study evaluated
food reintroduction based on IgG, including a retrospective
study of 64 adults where no difference in relapse rates were
seen between those following IgG exclusion and those on unre-
stricted diet (relapse rate from IgG diet: 12.5% [4/32]; relapse
rate from normal diet: 25% [8/32]).!"” No studies were identi-
fied on maintaining remission in UC.

4.1.12 A low microparticle diet

Statement 14: A low microparticle diet is not recommended
as induction therapy for Crohn’s disease. (EL2) (Consensus
100%)

Microparticles, including titanium dioxide and aluminosili-
cates, are used as food additives.

Two RCTs explored the effect of a low microparticle diet on
disease activity in adults with active CD. In the first trial of 20
patients with active corticosteroid-treated CD, a 4-month low
microparticle diet significantly reduced CD activity index com-
pared with a control group.''® However, these preliminary data
were not replicated in a subsequent larger, single-blinded, mul-
ticenter, placebo-controlled trial.'"”
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4.1.13 Other diets targeting active IBD

Statement 15.1: There is insufficient evidence to support the use
of the CD Treatment-with-EATing (CD TREAT) diet as induction
therapy for Crohn's disease (CD) or ulcerative colitis (UC). (EL3)
(Consensus 100%)

Statement 15.2: There is insufficient evidence to support the use
of the Autoimmune Protocol diet (AIP) (EL4), IBD-Anti-Inflamma-
tory Diet (AID) (EL4), 4-strategies-to-SUlfide-Reduction (4 SURE
diet) (EL4), or UC exclusion diet (UCED) (EL2) as induction therapy
for CD, UC, or both. (Consensus 100%)

Statement 15.3: There is no evidence to make recommendations
on the benefit of a gluten-free diet for induction of remission in
IBD. (EL5) (Consensus 100%)

The CD Treatment-with-EATing (CD-TREAT) diet is a food-
based therapy designed to replicate the composition and micro-
bial effects of EEN. While early studies, including an animal
model of ileitis and a small open-label trial of 5 pediatric
patients, showed promising anti-inflammatory benefits and
fecal calprotectin reduction, larger controlled trials are needed
to confirm these findings.'?° There were no published studies
that evaluated CD-TREAT as maintenance therapy.

Targeting both CD and UC, the autoimmune protocol (AIP)
diet is an extension of the Paleolithic diet that is high in meat but
eliminates grains, legumes, certain vegetables, dairy, nuts, seeds,
and certain sugars, oils, and food additives. In an open-label study
in 9 CD and 6 UC patients, QoL, disease activity indices, and
fecal calprotectin improved. Among those with follow-up endos-
copy, 6 of 7 patients showed improvement after 11 weeks.!?"-1?2

The IBD-Anti-Inflammatory Diet (IBD-AID) is a step-down
diet that restricts foods and textures across all food groups. In
a small open-label study with 22 adults, Clostridia and Bacte-
roides increased, but clinical outcomes were not measured.'??
A retrospective series of 40 adults with IBD (of whom 13 did
not attempt the diet) demonstrated symptom improvement and
medication reduction in 11 participants.'?*

Targeting UC, the 4-strategies-to-SUlfide-REduction (4-SURE)
diet reduces total and sulphur-containing proteins and sulphur-
and nitrate-containing additives, whilst increasing resistant starch
and non-starch polysaccharides. An 8-week study in 28 patients
with active UC showed clinical response in 48 %, improved fecal
calprotectin (from 400 to 175pg/g, P = .02), and endoscopic
improvement in 36%. Fecal short-chain fatty acids (SCFA)
increased by 69%, and QoL improved by 10 points (P < .001).'*

The UC Exclusion Diet (UCED) aims to not only reduce total
and sulphur-rich protein but also to reduce saturated and poly-
unsaturated fats and all food additives while including trypto-
phan, pectin, and resistant starch. An improved disease activity
index was observed in 37.5% (9/24) of children with active
disease following the UCED after 6 weeks.'?® A subsequent trial
in adults comparing UCED to fecal microbiota transplantation
revealed that a greater proportion of participants on UCED
achieved clinical remission (40%) and endoscopic improvement
(27%). Mucosal healing was seen in 4/15 in the UCED group.'%

Large controlled trials are needed before formal recommen-
dations on these diets can be made.

Although the literature search encompassed search terms to
evaluate the role of both a gluten-free diet and intermittent
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fasting on IBD disease activity, no relevant studies were found.
A weak signal of sustained remission to 26-52 weeks was found
in a meta-analysis combining studies of various dietary strate-
gies in quiescent UC,'? but serious imprecisions were identified
in all studies and individual study results were of low or very
low certainty. Pooling studies with distinct interventions for
meta-analysis is also of limited clinical utility.

4.2 Dietary supplements to induce and maintain
remission of IBD

Statement 16.1: Curcumin could be used as an adjunct therapy
to mesalamine for induction of remission in mild-to-moderate
ulcerative colitis (UC). (EL3) However, the optimal formulation,
duration, and dose are unclear, and due to potential toxicity, med-
ical supervision is advised. (EL5) (Consensus 100%)

Statement 16.2: There is evidence to support curcumin for main-
tenance of remission in UC, although the optimal formulation,
duration, and dose are unclear, with risk of toxicity at high doses.
Curcumin is not recommended for maintenance therapy in
Crohn's disease. (EL3) (Consensus 96%)

Statement 16.3: QingDai with or without curcumin may be con-
sidered as an adjunct for induction of remission of mild-to-mod-
erate UC. (EL3) Due to potential toxicity, medical supervision is
advised (ELB). (Consensus 100%)

Consensus evaluation for dietary supplements to induce and
maintain remission of IBD are described below and detailed in
Table 2.

4.2.1 Curcumin and QingDai

Curcumin, the active compound of turmeric and QingDai (QD,
also known as indigo naturalis) is a plant-based compound.
Both have been studied in adults with UC.

Meta-analyses and a systematic review suggest that combin-
ing curcumin with mesalamine may help induce remission in
patients not responding to mesalamine alone. The dosages and
formulations of curcumin varied in the studies, ranging from
550mg to 4g per day, with treatment durations between
4weeks and 6 months.!?*-13!

Four studies (2 RCTs, 1 case series, and 1 observational study)
examined curcumin supplementation at doses of 2-3g/day
between 9 weeks and 49 months as an adjunct maintenance ther-
apy for IBD.'3%132-134 [n post-operative CD, 3 g/day curcumin in
addition to azathioprine in 31 subjects was not effective in pre-
venting post-operative disease recurrence compared with pla-
cebo and azathioprine (curcumin: 67.7%; placebo: 58.1%,
p=0.60)." In fact, higher rates of severe disease recurrence
occurred in the curcumin group (curcumin: 54.8%; placebo:
25.8%, P = .034). In UC, one trial found 2 g/day curcumin with
oral mesalamine was more effective at maintaining remission at
6months compared with placebo and mesalamine (curcumin:
4.44,95% CI, 0.54-15.15; placebo: 15.15, 95% CI, 8.19-32.71,
P = 0.049),"3° with a relapse rate at 6 months of 4% (curcumin)
versus 18% (placebo) (RR: 0.24;95% CI, 0.05-1.09, P = .06).'*
This treatment effect was not sustained at 12 months,"*° with
comparable relapse rates of 22% (curcumin) versus 32% (pla-
cebo) (RR: 0.70; 95% CI, 0.35-1.40, P = 0.31).'%
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Some reports suggest curcumin has potential hepatotoxic-
ity.!3¢ Curcumin may interact with medications, including anti-
coagulants and diabetes drugs, and may modulate estrogen
receptors.'31*0 It would therefore seem sensible that curcumin
be used under clinical supervision with monitoring of liver
biochemistry, particularly for long-term and high-dose use.

QingDai has shown efficacy in treating active moderate-to-se-
vere UC in two Japanese RCTs.!*:!“> A European trial demon-
strated that a combination of curcumin and QD (CurQD)
activated the mucosal aryl hydrocarbon receptor pathway and
was superior to placebo in inducing clinical remission and
achieving endoscopic improvement in those with moder-
ate-to-severe UC, including biologic-experienced patients.'*’
Similar results were observed in a multicenter retrospective
cohort of 88 UC patients; 48% of these had prior biologic or
small-molecule therapy. Patients received 1.5gof QD and 1.5 g
of curcumin for an 8-week induction phase.'* Side effects were
rare and included headaches, elevated liver enzymes, and cases
of intussusception or pulmonary hypertension.'*'-** Clinical
supervision would seem appropriate, with dose adjustments
for headaches, liver enzyme tests 1 month after starting, and
periodic testing every 3-6 months. Further research is needed
to determine the optimal dosing, duration, and positioning of
CurQD in UC management.

4.2.2 Fiber supplements

Statement 17.1: There is insufficient evidence to recommend
psyllium, germinated barley, resistant starch, oat bran, wheat
bran, and non-starch polysaccharides for induction therapy in
ulcerative colitis (UC) (EL3), and there is no evidence for induction
therapy in Crohn's disease (CD). (Consensus 100%)

Statement 172: There is insufficient evidence to recommend
psyllium, germinated barley, oat bran, mastiha, or QingDai sup-
plements for maintenance of remission in CD or UC. (EL3) (Con-
sensus 100%)

A wide range of fiber supplements have been examined for induc-
tion of remission, maintenance of remission, or both in IBD.
Assessment with objective markers of disease activity is limited.

Derived from the husk of Plantago ovata, psyllium (also known
as ispaghula) is predominantly composed of the non-starch poly-
saccharide arabinoxylan and has shown some promise in symptom
management for patients with UC, but lacks robust evidence for
remission induction.'* In a small (7=36) double-blinded, place-
bo-controlled crossover trial of 3.5 g/day ispaghula husk for main-
tenance of remission, 4/36 participants relapsed within 4 months
(ispaghula husk: #=1 [3%]; placebo: n=3 [8%], P value not
reported).'® In an open-label, parallel-group, multicenter trial,
20g/day Plantago seeds were compared with 1.5 g/day mesalamine
or combined therapy for 12 months.'*” Although numerically fewer
relapses were observed in the combination group, no differences
in the probability of maintaining remission at 12months was
observed upon examination of treatment failure rates (Mantel-Cox
test, P = 0.67; Breslow test, P = 0.58). No studies evaluated psyl-
lium as maintenance therapy for CD.

Wheat bran is a fiber that contains 46 % non-starch polysac-
charides. In a small intervention study, wheat bran provided
daily for 18 months was well tolerated and reduced bile acid
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fecal excretion among juvenile UC patients but showed no
effect on disease activity parameters.'**

The only other fiber supplement assessed, germinated barley
fiber, led to reduced frequency of diarrhea in patients with UC and
may also reduce levels of inflammatory markers when provided at
20-30g/day. However, there was no published comparison to con-
trol or placebo.'*-'*> There were insufficient data from two pro-
spective open-label trials of 105 adults with quiescent UC who
received 20-90g/d germinated barley as an adjunct to conventional
therapy.'#»!53 While significant treatment effects were observed in
one study up to 12months (lower disease activity scores, lower
withdrawal rates, reduced corticosteroid use, and lower cumulative
recurrence rates compared with control; all P < 0.05)"5* and symp-
tomatic benefit was observed in both trials, germinated barley
warrants further evaluation in trials of longer duration with objec-
tive end points before a clear recommendation can be made.'*>!%?

A recent systematic review with a meta-analysis on the effect
of resistant starches on active IBD was impeded by significant
methodological challenge.!** Outcomes from two prospective
trials suggest that oat bran is ineffective at maintaining remis-
sion as an adjunct therapy in quiescent UC.">!5¢

Mastiha, a traditional herb, as an adjunct to conventional
medical therapy was not superior to placebo at maintaining
remission in quiescent IBD (placebo: 23.5%; mastiha: 17.6%,
P = .549)."" There were no studies evaluating supplementation
with indigo naturalis or QingDai in the maintenance of remis-
sion in quiescent UC or CD.

4.2.3 Prebiotics

Statement 18.1: Prebiotics are not recommended as induction
therapy for Crohn's disease (CD). (EL2) (Consensus 100%)

Statement 18.2: There is insufficient evidence to recommend
prebiotics as induction therapy for ulcerative colitis (UC). (EL3)
(Consensus 100%)

Statement 18.3: Prebiotics are not recommended for mainte-
nance of remission in CD or UC. (EL3) (Consensus 100%)

Prebiotics are a class of nondigestible nutrients that undergo
selective fermentation by host microorganisms into bioactive
molecules (such as SCFA), which confer a health benefit.!’®

Individual studies of prebiotics have suggested potential ben-
efits, but further research is required to confirm their efficacy
and optimal use.'>”-!%4

The prebiotic effects of the common laxative lactulose (10
g/day) were explored in a 4-month pilot study of patients with
active CD (n=17) and UC (n=14). Lactulose did not have any
beneficial effects on clinical activity indices, endoscopic scores,
or immunohistochemical parameters but also did not detrimen-
tally alter stool frequency.'®’

In quiescent disease, a systematic review and meta-analysis of
prebiotic use in IBD demonstrated that in a pooled analysis, pre-
biotics did not reduce risk of UC flare (RR: 0.84; 95% CI, 0.57-
1.26, 4 studies; 7=332).'° Germinated barley foodstuff trended
towards prevention of clinical relapse (RR: 0.40; 95% CI, 0.15-
1.03, n=59), while inulin, oat bran, and P. ovata showed no
difference compared with controls.'*® For CD, inulin and lactulose
were no different than controls for induction of remission, and
fructo-oligosaccharides were no different than controls for
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maintenance of remission.'*® The overall certainty of evidence
was very low, with larger studies needed to draw firm
conclusions.

4.2.4 Vitamin D, omega-3, and glutamine

Statement 19.1: There is insufficient evidence to recommend
vitamin D for induction therapy of IBD. (EL2) (Consensus 100%)

Statement 19.2: Omega-3 fatty acid (EL2) and glutamine (EL3)
supplementation are not recommended for induction therapy in
IBD. (Consensus 100%)

Statement 19.3: Omega-3 fatty acid and vitamin D supplementa-
tion are not recommended for maintenance of remission in
Crohn's disease or ulcerative colitis. (EL1) (Consensus 100%)

A recent Cochrane review on the utility of vitamin D in active
IBD, which assessed 22 RCTs with 1874 participants, could
not draw any conclusions on clinical response for UC as the
certainty of evidence was low. There were no data on efficacy
for induction of remission in CD.'*” This review and four other
meta-analyses consistently did not support vitamin D for main-
tenance of remission of IBD,!¢7-17#

A Cochrane review of six studies assessed omega-3 fatty
acids for induction of remission in IBD. One small study
showed positive benefits, while others suggested minor benefits
for secondary outcomes.'”” However, small sample sizes and
poor study quality prevented definitive conclusions. A more
recent systematic review of 83 RCTs (41 751 participants),
including 13 studies in active IBD, concluded that long-term
supplementation with omega-3, omega-6, and total polyunsat-
urated fatty acids (PUFA) had minimal effect on IBD activity.'*®
Meta-analysis data also did not support use of these supple-
ments in maintenance of remission.'*”-17

A systematic review of glutamine for treating active IBD
analyzed 7 studies that used oral, enteral, or parenteral
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administration. The results showed no significant changes in
anthropometry, biochemical parameters, or disease
activity.!”

Although there are potential health benefits for optimizing these
nutrients, their impact on IBD disease activity has not been proven.

4.3 Dietary management of comorbidities and
special conditions of IBD

Management of IBD involves more than controlling the inflam-
matory disease process. Diet plays an important role in treating
complications of IBD and concerns unrelated to inflammation.

4.3.1 IBS-like symptoms

Statement 20.1: In adults with quiescent IBD and IBS-like symp-
toms, a low FODMAP diet is recommended to treat persistent
gastrointestinal symptoms. (EL1) (Consensus: 100%)

Up to one-third of people with IBD in remission have IBS-like
symptoms,'”” which is approximately 3-fold more than the
general population.

A low FODMAP diet has the greatest efficacy for managing IBS
compared with other dietary interventions'”® and is currently rec-
ommended in IBS management guidelines, if general lifestyle and
dietary advice fail."”” Two meta-analyses evaluated the efficacy of
alow FODMAP diet for treatment of overall symptoms in adults
with IBD in remission.'>!*" The most recent meta-analysis, which
included four RCTs,'$"-'%* showed that a low FODMAP diet
improved overall gut symptoms compared with a controlled diet
(RR: 0.47; 95% CI, 0.33-0.66).""> Improvements were seen in
people with CD and UC. There were no differences observed
between IBS subtypes, which are classified according to predom-
inant bowel habits. These data are supported by observational
trials'®>!% and studies that showed a worsening of symptoms with
FODMAP provocation on a background low FODMAP diet in
the same population.'®”!$$ There are limited data on the effects of
a low FODMAP diet in children with IBS-like symptoms.'*’

Table 4. Example foods and supplements containing fermentable, viscous, and bulking fiber (not an exhaustive list).

Food group Foods containing fermentable fiber Foods containing viscous fiber ~ Foods containing bulking fiber
Grains e Wheat breads e Qats e Whole-grain breads
e Wheat pasta ¢ Barley e Bran-based cereals
® Barley
® Quinoa
® Brown rice
Vegetables e Onion e Vegetable peel (eg, potato e Raw vegetables (eg, salads)
e Garlic skin) ® Broccoli
e Potato (particularly cooked and e Cauliflower
cooled) e Corn
o Celery
e Vegetable peel (eg, potato skin)
Fruit e Apple e Apple e Edible fruit peel (eg, apple peel)
® Pear ® Pear e Edible seeds (eg, passionfruit)
e Stone fruit (eg, apricots, plums) e Stone fruit (eg, apricots, ¢ Dried fruit
e Banana (particularly green) plums)
Meat/alternatives e Legumes (whole and pureed, eg, e Legumes (whole and pureed, ® Whole legumes (eg, baked beans, lentils and
baked beans, chickpeas, lentils) eg, baked beans, chickpeas, chickpeas)
lentils) e Whole nuts and seeds
Dairy/alternatives

Fiber supplements

e Inulin

Psyllium

Cellulose
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Dietary guidance and monitoring with a dietitian are suggested
for appropriate application and customization to prevent ongoing
over-restriction of diet.

Statement 20.2: In people with quiescent IBD and IBS-like symp-
toms, there is insufficient evidence to support the use of high-fi-
ber foods, fiber supplements, or a low-fiber diet to treat persistent
gastrointestinal symptoms. (EL3) (Consensus: 100%)

Fiber is the only other dietary component that has been assessed
in people with quiescent IBD and persistent gastrointestinal symp-
toms. However, there are limited quality data supporting the effi-
cacy of high-fiber foods,'*'>* fiber supplements,'*® and a low-fiber
diet'"! in reducing IBS-like symptoms.

4.3.2 Strictures

Statement 21.1: While there are no data supporting a modified or
low-fiber diet to manage stricturing Crohn’s disease (CD), mecha-
nism-based reasoning suggests that a diet low in bulking fiber in
people with stricturing CD and obstructive symptoms might reduce
the risk of developing intestinal obstruction. (EL5) (Consensus: 100%)

People with stricturing CD are at risk of intestinal obstruction.
Obstructive symptoms typically include abdominal pain, nau-
sea, vomiting, abdominal distension, absence of gas and stool
passage, or combinations thereof.

It has long been convention to suggest a low bulking fiber
diet to reduce the risk of intestinal obstruction. This is solely
mechanism-based reasoning, utilizing anecdotal associations
of obstructive symptoms and intestinal obstruction with
high-fiber foods. No studies have investigated the role of a
modified or low-fiber diet in preventing intestinal obstruction.
However, it is common practice to suggest a low bulking fiber
diet in people with stricturing CD and obstructive symptoms.
There is no consensus on the definition of a low bulking fiber
diet; a proposed categorization of food based on functional
gastrointestinal effects'” is detailed in Table 4. Although it is
not common practice to restrict fermentable and viscous fibers
to reduce risk of intestinal obstruction, many foods contain a
mix of fiber types (Table 4). Dietary guidance and monitoring
to customize dietary treatment and ensure nutritional adequacy
are suggested, preferably with a dietitian experienced in IBD.

Statement 21.2: Exclusive enteral nutrition could be considered
to treat inflammatory strictures in Crohn's disease. (EL3) (Con-
sensus: 100%)

Two observational studies that included people with strictur-
ing CD who completed 12 weeks of EEN revealed a decrease in
bowel-wall thickness and an increase in luminal cross-sectional
area,”>"”! indicating that EEN could reduce risk of intestinal
obstruction in people with inflammatory strictures. This is con-
sistent with retrospective studies. One case-control study
revealed that 13/51 (25%) participants treated with at least
2 weeks of preoperative EEN avoided their planned surgery,
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compared with participants who received no nutrition support,
who all proceeded to surgery.'”> Another study of 87 partici-
pants with complicated CD (48 with stricturing disease) revealed
that participants who received 4 weeks of EEN were 4-fold less
like to require surgery.?® There are limited quality data support-
ing the use of EEN to prevent intestinal obstruction.

4.3.3 Preoperative nutritional care

Statement 22.1: Exclusive enteral nutrition provided for at least
2weeks might reduce the inflammatory burden in people with
Crohn's disease who are awaiting surgical intervention and might
prevent the planned surgery. (EL4) (Consensus: 96%)

Many people with IBD will require surgery during their disease
course. Provision of nutrition support preoperatively is recog-
nized to improve postoperative outcomes and is incorporated
in protocols for colorectal surgery.'”> Research assessing the
role of preoperative nutrition on clinical and surgical outcomes
in people with IBD have been limited mostly to people with
CD who have received EEN.

Preoperative EEN for at least 2 weeks can reduce the disease
burden'”* and therefore reduce the extent and even requirement
for surgery. 2619219519

Statement 22.2: To reduce risk of postoperative complications in
people with Crohn's disease who are awaiting surgical intervention,
provision of preoperative nutrition is recommended, with most evi-
dence supporting 4 weeks of exclusive enteral nutrition (EEN). (EL3)
A minimum of 10days of oral nutritional supplementation might be
considered if EEN is not feasible. (EL4) (Consensus: 100%)

A meta-analysis of five retrospective and observational trials
that evaluated the effect of preoperative nutrition compared
with standard care without nutrition support in people with CD
undergoing surgery showed that at least 4 weeks of EEN or TPN
reduced the risk of postoperative complications (OR: 0.26; 95%
CIL, 0.07-0.99)."” A sub-analysis indicated that this reduced risk
was largely associated with EEN."*!”8 Subsequent retrospective
and observational trials on EEN for at least 2 weeks have sup-
ported this finding.'”>'***% This included retrospective studies
in children and adults with CD undergoing surgery, indicating
that even PEN reduced the risk of postoperative complications
compared with no nutritional support.'?*?°22 One of the stud-
ies provided 10-14 days of nutrition support as part of a periop-
erative home management program, which also involved
nutrition screening, endurance training, pre- and postoperative
drug review, and patient education.?> Furthermore, limited
observational data suggest that EEN leads to a reduction in
inflammatory markers, such as cytokines,?’3** CRP,!%%198-200,205
and CD clinical disease activity scores.'” Although one com-
parative trial showed no differences in postoperative complica-
tions from EEN compared with no nutritional support, EEN
was given only to high-risk patients in this trial.”*® Since this
meta-analysis, there has been limited-quality evidence support-
ing the use of PN over standard care for the prevention of
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postoperative complications.?’” Clinical decisions on type and
duration of preoperative nutrition depend on timing of surger
preop P g gery,
clinical risk, access to a dietitian, other dietary requirements (eg,
for malnutrition, obesity, strictures, pregnancy), and preferences
s Ys s preg Y)s p
of the person with IBD.

Statement 22.3: There are insufficient data to define the optimal
preoperative nutrition care in reducing risk of postoperative com-
plications in people with ulcerative colitis. (EL4) (Consensus:
100%)

There are limited data on preoperative nutrition in people
with UC. A retrospective study in people with UC undergoing
surgery showed similar rates of postoperative complications,
excluding line infections, in those provided EEN compared with
PN.2%® However, another trial in people with acute severe UC
on corticosteroids who were randomized to receive either EEN
or PN showed that EEN was superior to PN in preventing post-
operative infection in a subset of 20 patients who had undergone
colectomy.?”

4.3.4 Intestinal resection

Statement 23.1: There are insufficient data to support a low-fat
diet for the treatment of bile-acid diarrhea in people with Crohn's
disease who have undergone intestinal resection involving the
terminal ileum. (EL4) (Consensus: 100%)

There is no specific dietary advice in the setting of intestinal
resection and re-anastomosis. However, in people with CD who
have undergone resection involving the terminal ileum, there
is an increased risk of ileal malabsorption of vitamin B12 and
bile acids, with subsequent development of vitamin B12 defi-
ciency and type I bile-acid diarrhea, respectively. Assessment
and correction of vitamin B12 deficiency is described under
Nutritional assessment and optimization for IBD.

Bile-acid diarrhea is caused by the dysregulation of bile-acid
recycling within the enterohepatic circulation, leading to deliv-
ery of unabsorbed bile acids to the colon where they increase
stimulating fluid, mucus, or sodium secretion.?!’ Data on the
role of diet in treating bile-acid diarrhea in people with CD
after an ileal resection are limited. An observational trial of
EEN with a low-fat elemental formula for 8-15days in 6
patients (4 with CD) with bile-acid diarrhea following an ileal
resection led to reduced fecal bile-acid output, weight, and
frequency.”!' Whether the improvement in bile-acid diarrhea
was due to the low-fat composition or another component of
the EEN formula is unknown. Two other observational studies
of patients with bile-acid diarrhea in the absence of IBD, with
or without bile-acid sequestrants, revealed improvements in
gastrointestinal symptoms with a low-fat diet.>'>*'3 Given the
chronic nature of bile-acid diarrhea, use of ongoing EEN is not
feasible.Calcium oxalate nephrolithiasis is over 2-fold more
common in people with CD following intestinal resection than
those without prior intestinal surgery.>'*
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Statement 23.2: In people with Crohn's disease who have under
gone intestinal resection and have a history of calcium oxalate
nephrolithiasis, mechanism-based reasoning suggests that ade-
quate hydration, increased dietary calcium, supplementary cal-
cium citrate, a low oxalate diet, or combinations thereof might
reduce oxalate absorption and oxalate stone formation. (EL5)
(Consensus: 100%)

A case-control study revealed that in patients with CD, two-
thirds of whom had undergone an ileal resection, had higher
intestinal absorption and urinary excretion of oxalate com-
pared with healthy controls.”* However, there were no studies
specifically in people with IBD assessing dietary treatment of
oxalate stones. Mechanism-based reasoning suggests that ade-
quate hydration, increased dietary calcium, supplementary
calcium citrate, and a low oxalate diet will reduce oxalate
absorption and oxalate stone formation. This is supported by
trials assessing a low-oxalate diet in those with idiopathic
hyperoxaluria.?'®

4.3.5 Stomas

Statement 24: In people with IBD and an ileostomy, fiber intake
could increase ileostomy output, but likely not above what is
considered normal volume. (EL3) (Consensus: 100%)

Many people with IBD will require a temporary or permanent
stoma. Diet may influence the content of stoma bags.

The impact of dietary fiber on stoma output has been inves-
tigated in six randomized controlled crossover trials, predom-
inately in people with UC with an ileostomy, although these
trials included small numbers and were not sufficiently blinded.
Compared with diets with <20 g dietary fiber, a diet containing
>28¢g dietary fiber from fruits, vegetables, grains,?'’'* inclusion
of oat-bran bread,*"” rye bread,””” brewer’s spent grain,**! or
potato or kidney bean flakes?*? increased ileostomy total and
dry weight. However, all ileostomy outputs remained within
what is generally accepted as normal volume. No other symp-
toms were examined. In two similar crossover trials in people
with IBD and an ileostomy, fiber supplementation with 3.3g
of psyllium husk and 5g guar gum, but not psyllium seed,
provided three times daily increased wet ileostomy output com-
pared with no fiber supplementation.??**** Guar gum doubled
ileostomy output, reduced output viscosity, and increased
stoma bag emptying frequency compared with usual diets,***
although background fiber intake was not evaluated.

Survey data indicate that constipation, defined as the absence
of stool evacuation >2 days with abdominal discomfort, flatu-
lence, and painful passage of stool, is common and occurs in
up to 29% of people with a colostomy, although only a small
proportion of participants surveyed had IBD.?>>?*¢ Lifestyle
modification counselling, including recommending 20-335 g/day
fiber and 2-3 L/day fluids led to symptom resolution in 50%-
60% of people with a colostomy and constipation, although
this did not benefit the small sample of people with IBD.??%22¢
No contraindications for fiber or fluid were identified,?****° and
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it is common practice to encourage adequate fiber and fluid
intake as part of a healthy diet.

4.3.6 lleal pouch-anal anastomoses

Statement 25.1: In people with ulcerative colitis and an ileal
pouch-anal anastomosis, fermentable fiber might improve pouch
function but there is insufficient evidence to support non-fer
mentable fiber to improve pouch function. (EL4) (Consensus:
100%)

Many people with UC and an ileal pouch-anal anastomosis
(IPAA) associate certain foods with a worsening of symptoms
and restrict their diet.””” However, data informing the role of
diet in pouch function, pouchitis development, and pouchitis
treatment are limited.

Pouch function: Fiber directly or indirectly has been the most
studied for its effect on pouch function in people with UC and
an IPAA. There may be symptomatic benefits from fermentable
fiber (Table 4), as two placebo-controlled crossover studies
showed that the fermentable fiber supplements inulin®*® and
fructo-oligosaccharides””’ improved clinical disease activity
scores and reduced stool frequency. Dietary sources of fer-
mentable fiber may act similarly, as suggested by an open-label
study showing improved pouch function in 6/12 symptomatic
patients who were provided a specific diet to increase oligosac-
charides and to regulate total and sulphur-containing dietary
protein.”** Assessment of the inverse (via reduction in dietary
fermentable fibers) in an open-label study of a low FODMAP
diet in 5 patients showed variable results.??! There is no evi-
dence of a discernible effect of non-fermentable fiber on pouch
function, as methylcellulose did not provide symptomatic ben-
efit in an open-label crossover study.”**Pouchitis development:

Statement 25.2: In people with ulcerative colitis and an ileal
pouch-anal anastomosis, adherence to a Mediterranean diet and
daily fruit intake might be associated with a reduced risk of pou-
chitis development. There are insufficient data on diet in treatment
of pouchitis. (EL4) (Consensus: 100%)

The impact of specific nutrients, food groups, and dietary pat-
terns on pouchitis development has been assessed. The only
factor associated with previous pouchitis was oligosaccharide
intake, as shown in a cross-sectional study.?** Lower fruit con-
sumption is associated with pouchitis development in observa-
tional and case-control studies.?***** While a prospective cohort
study in participants with IPAA did not reveal any specific
dietary pattern associated with pouchitis development,>*® an
observational study associated adherence to a MD with lower
fecal calprotectin levels.””” This associated benefit did not
clearly reduce risk of pouchitis development over 8years of
follow-up.??’

Pouchitis treatment: EEN may reduce bowel frequency and
clinical disease activity scores, as shown in an open-label study
of 7 people with pouchitis,”*® although clinical symptom
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improvement from EEN might not be consistent.”*” Improve-
ments in a modified clinical disease activity score were demon-
strated in 15 people with pouchitis following the CDED over
24 weeks, although 7 people withdrew from the study before
completion.?*

No improvement of bowel frequency was seen with green
tea polyphenol in a retrospective study of people with
pouchitis.?!

4.3.7 Short-bowel syndrome

Statement 26.1: In people with Crohn's disease and short-bowel
syndrome, isotonic high sodium oral rehydration solutions might
help maintain good hydration. (EL4) (Consensus: 100%)

Studies assessing the role of oral dietary therapies in people
with short-bowel syndrome (SBS) or intestinal failure, specifi-
cally in CD, are lacking. As such, clinical practice in people
with CD and SBS is usually based on research in cohorts that
did not include people with CD or included people with SBS
due to CD and other etiologies. The role of oral rehydration
solutions, macronutrient absorption, and glutamine supple-
mentation has been investigated. Parenteral nutrition strategies
in people with CD and SBS are beyond the scope of this
consensus.

Dehydration, both from reduced absorption and increased
losses from diarrhea, is common in people with SBS. Isotonic
oral nutritional solutions are often used to enhance fluid
absorption. Various oral rehydration solutions have been tested
in people with CD and SBS, albeit mostly in small series or case
reports, with a focus on short-term physiological studies. Iso-
tonic high sodium oral rehydration solutions may help to
replace luminal sodium losses in SBS.>#2-4

Statement 26.2: In people with Crohn's disease and short-bowel
syndrome, a diet with a higher fat: carbohydrate ratio containing
medium-chain triglycerides might decrease energy losses in
those with colon in continuity. (EL3) (Consensus: 100%)

Macronutrient absorption has been assessed in people with
SBS with and without a colon. In those with a colon, unblinded
crossover studies revealed that fecal energy losses were less after
following a diet with a higher fat: carbohydrate ratio.?*>*
However, there were conflicting findings on the differences
being due to fat versus carbohydrate excretion. These results
may be because of a difference in those who had fat
maldigestion or malabsorption, which is common with SBS
and poses a risk of deficiencies in fat-soluble vitamins and
essential fatty acids.””' The type of fat ingested may be of
importance, as indicated in a randomized crossover study of 7
people with SBS and a colon, whereby inclusion of medi-
um-chain compared with only long-chain triglyceride con-
sumption, provided in both food and enteral nutrition, led to
improved energy absorption.”’> Medium-chain triglycerides can
be absorbed directly in the small bowel without requiring
micelle formation and the presence of bile. In those without a
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functioning colon, the fat: carbohydrate ratio did not affect
absorption in several studies.”**>?%% Type of fat matter also
did not affect absorption, as shown in another crossover study
of 7 people with a high jejunostomy that compared an elemen-
tal diet containing medium-chain triglycerides to a polymeric
formula containing only long-chain triglycerides.”*

Statement 26.3: In people with Crohn's disease and short-bowel
syndrome, oral or subcutaneous glutamine does not improve
markers of intestinal growth, function, and adaption. (EL3) (Con-
sensus: 100%)

Supplementation (oral or subcutaneous) with the amino acid
glutamine, often in combination with growth hormone, has
been examined for possible benefits on intestinal growth, func-
tion, and adaption. Double-blinded, placebo-controlled cross-
over studies have shown no convincing effects on intestinal
morphology, gastrointestinal transit, D-xylose absorption, or
stool losses. However, the studies had small sample sizes and
a mix of those with and without a colon.?**2%

4.3.8 Orofacial granulomatosis

Statement 27.1: A cinnamon- and benzoate-free diet might assist
in the management of perioral manifestations of Crohn'’s disease,
within the spectrum of orofacial granulomatosis, to reduce lip and
oral inflammation and lip enlargement. There is insufficient evi-
dence to support other dietary restrictions, although exclusive
enteral nutrition might have a role. (EL4) (Consensus: 96%)

Orofacial granulomatosis (OFG) is an uncommon condition
characterized by lip swelling that may have associated perioral
erythema and intra-oral changes (ulceration or fissuring).
While OFG can be isolated, some individuals also have or will
subsequently develop CD. Given the low prevalence of OFG,
most research on the role of diet as treatment has provided
low-level evidence, and only short-term outcomes have been
reported.

The most commonly researched diet in OFG has been a cin-
namon- and benzoate-free diet. In a retrospective study of 32
people with OFG, of whom 9 also had inflammation identified
on ileocolonoscopy, a large proportion had improved lip and
oral inflammatory activity after following the diet for 8 weeks.>*’
The findings of this study were consistent with three single case
reports that showed reduced gingival inflammation and
enlargement following several weeks of a cinnamon-free or
benzoate-free (or both) diet.?*%-2¢

Restriction of phenolic acid and monosodium glutamate
has also been examined. A low phenolic acid diet led to
improved symptoms in 7/10 people with OFG (1 person had
concurrent CD)?*! and two case reports of people with iso-
lated OFG achieved responses after exclusion of monoso-
dium glutamate.’®>?% A 6-week course of EEN with an
elemental formula in a series of 22 children with OFG, (12
with concurrent CD) led to improved lip appearance and
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clinical disease activity scores in those with and without
concurrent CD.>%*

Statement 27.2: Allergy testing to predict dietary response for oro-
facial granulomatosis may not be valuable. (EL3) (Consensus: 96 %)

Many conditions that affect the orofacial region have an
allergy-basis, including the proposed etiology of OFG.
Indeed, 73% of 264 people with OFG within a large cohort
of people with oral diseases had urticaria on allergy patch
testing, with more than half reacting to benzoic acid, 38%
to cinnamaldehyde, and many to related food additives,
perfumes, and flavourings.?®® Subsequent dietary restrictions
resulted in subjective improvements in more than a third of
those with OFG.?® In contrast, there were variable results
on the predictive value of allergy testing for dietary
response.’°°

4.3.9 Perinatal nutrition

The nutritional management of women with IBD and their
infants throughout the prenatal, antenatal, and infant periods
was covered in a 2023 ECCO consensus on perinatal care in
IBD and therefore has not been revisited within this
consensus.*®’

4.4 Nutritional assessment and optimization

for IBD

Consensus evaluation of the evidence for nutritional assessment
and optimization for IBD is outlined as anthropometric, micro-
nutrient, and dietary approaches.

4.4.1 Anthropometry

Statement 28: Malnutrition and sarcopenia are negatively asso-
ciated with clinical outcomes in IBD. Screening to identify the
need for nutritional assessment is recommended. (EL3) (Consen-
sus: 96.6%)

Malnutrition (including both undernutrition and overnutrition)
arises from an imbalance between nutrient intake and require-
ments, leading to abnormal body composition and diminished
physical and mental function.’*® This imbalance can lead to
nutritional deficiencies and sarcopenia, characterized by low
muscle mass and decreased muscle strength or physical perfor-
mance, and increased visceral fat associated with chronic dis-
ease, including cardiovascular and metabolic conditions.
Malnutrition is highly prevalent in IBD, during active disease
and remission,**” and is associated with increased hospitaliza-
tions, disease flares, need for surgery, and postoperative com-
plications.?”%”8 Furthermore, malnutrition and sarcopenia are
correlated with disease activity and elevated levels of fecal
calprotectin.?”” Identification of malnutrition involves using a
validated screening tool that is both effective and easy to use.
Nutritional assessment in IBD at diagnosis and in patients who
are at risk of malnutrition is particularly important, necessitat-
ing the use of various anthropometric measurements and
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assessment of body composition (Table 5). Body composition
measurements, such as reduced muscle mass and excessive vis-
ceral adipose tissue, are independently associated with negative
clinical outcomes.?”>?73277:279-285 A detailed nutritional assess-
ment paradigm is presented in Figure 2.

Statement 29: Body mass index does not accurately represent
body composition in people with IBD. Longitudinal assessment
of nutritional status using body mass index in combination with
assessments of body composition, muscle function, or both is
recommended. (EL3) (Consensus: 93.3%)
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Historically, nutritional assessment has relied solely on weight
and BMI. However, these have limitations in nutritional assess-
ment of people with IBD and are often misleading in people
who are overweight and obese but are actually malnour-
ished.?”!%¢ Weight and BMI also do not accurately predict body
composition.’*2%% As sarcopenia is not exclusively linked to
undernutrition and can occur in people who are overweight and
obese, this can lead to undiagnosed sarcopenia in IBD.
Additionally, body composition measurements reveal a high
prevalence of nutritional risk in people with IBD in clinical
remission that may not be captured by BMI alone.?****” There-
fore, incorporating additional anthropometric measures to eval-
uate body composition and muscle function is important in
clinical practice decisions for IBD management. The Global

Table 5. Advantages and disadvantages of tools assessing body composition.

Tool Advantages Disadvantages Marker of Marker of
sarcopenia visceral
adiposity
Body mass Free, rapid, easy to measure and track Does not provide information about body Poor Moderate
index composition, can misclassify malnutrition, cannot
detect sarcopenia
Uninten- Free, easy to measure and track, indicates Does not provide information about body Poor Poor
tional weight  recent nutritional changes composition, cannot detect sarcopenia
loss
MUAC Inexpensive, rapid, easy to measure Does not accurately reflect body composition, Poor Poor
cannot detect sarcopenia, less sensitive to changes
of nutritional status
MAMC Inexpensive, provides more detailed informa- Requires triceps skinfold measurement to Poor N/A
tion about muscle mass than MUAGC, practical  calculate, more time-consuming, interpretation
indicator of muscle mass when combined with  requires age and gender-specific reference values,
triceps skinfold limited in accuracy compared with more
advanced techniques
Waist Inexpensive, rapid, easy to measure, practical Does not accurately reflect muscle composition, N/A Good
circumfer- indicator of visceral adiposity cannot detect sarcopenia
ence
Handgrip Moderate cost, noninvasive, easy to perform, Interpretation requires age and gender-specific Good with N/A
strength can detect sarcopenia by assessing muscle reference values muscle mass
strength, sensitive to changes of nutritional measure
status
Quadriceps Moderate cost, noninvasive, can detect Requires specialized equipment and training, Good with N/A
muscle sarcopenia by assessing muscle strength of interpretation requires age and gender-specific muscle mass
strength lower body reference values measure
Bioimped- Moderate cost, noninvasive, rapid, easy to use, Requires specialized equipment and training, Good with N/A
ance generally portable, can detect sarcopenia by might be less accurate especially in certain muscle
measuring body composition, sensitive to populations (eg, obese or cachectic patients) strength
changes of nutritional status measure
DEXA Highly accurate for body composition Expensive, requires specialized equipment and Reference Reference
assessment, can detect sarcopenia, can measure  training, very low dose of radiation method method
bone density, can assess visceral adiposity
CT Can detect sarcopenia by measuring body Expensive, requires specialized equipment and Reference Reference
composition, providing precise measurements  training, high dose of radiation method method
of skeletal muscle mass, can assess visceral
adiposity
MRI Can detect sarcopenia by measuring body Very expensive, limited availability and time Reference Reference
composition, can assess visceral adiposity, consuming, requires specialized equipment and method method
provides detailed images without radiation training
exposure
Ultrasound Moderate cost, portable, noninvasive, provides Requires specialized equipment and training, less ~ N/A Moderate

imaging of muscle and subcutaneous fat layers
without radiation exposure

accurate for body composition assessment,
validation studies are required before a recom-
mendation for sarcopenia detection can be made

Table assessment tools summary are based on these references.'”
Abbreviations: BMI, body mass index; CT, computed tomography; DEXA, dual energy X-ray absorptiometry; MAMC, mid-upper arm muscle circumfer-
ence; MRI, magnetic resonance imaging; MUAC, mid-upper arm circumference; N/A, not applicable.
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Figure 2. Recommended nutritional assessment algorithm for patients with inflammatory bowel disease at diagnosis and established disease.

Table 6. Definition of anemia according to WHO criteria (2024).°

Age or sex group

Mild to moderate anemia (hemoglobin g/L)

Severe anemia (hemoglobin

g/L)
Children, 6-23 months <105 <70
Children, 24-59 months <110 <70
Children, 5-11years <115 <80
Girls, 12-14 years (non-pregnant) <120 <80
Boys, 12-14years <120 <80
‘Women, 15-65 years (non-pregnant) <120 <80
Men, 15-65 years <130 <80
First trimester pregnancy <110 <70
Second trimester pregnancy <10$ <70
Third trimester pregnancy <110 <70

Leadership Initiative on Malnutrition (GLIM) includes reduc-
tion in muscle mass as one of the phenotypic criteria for diag-
nosing malnutrition.”*® According to GLIM, techniques such as
dual-energy X-ray absorptiometry, bioelectrical impedance
analysis, ultrasound, computed tomography, and magnetic res-
onance imaging are recommended for assessing muscle mass.
Additionally, GLIM recommends grip strength as a measure of
muscle function due to its practicality and accessibility, partic-
ularly since muscle function often declines more rapidly than
muscle size, making grip strength a useful complementary
tool.2%8

4.4.2 Micronutrients

Anemia, or reduction of hemoglobin, is common in IBD>*->%2
and has a prevalence ranging from 6 %-74%, with two-thirds
of patients presenting with anemia at IBD diagnosis.>”**”* Ane-
mia leads to fatigue and negatively impacts patient QoL, cog-
nitive functions, and IBD disease outcomes.””® Anemia in IBD
is defined according to the World Health Organization crite-
ria*** (Table 6). Anemia is commonly caused by deficiencies in

iron, folate, vitamin B12, or combinations thereof. Specific
recommendations for iron, folate, and vitamin B12 monitoring
in people with IBD and supplementation therapies for correc-
tion of deficiencies are described elsewhere?”***> and are beyond
the scope of this consensus.

Statement 30: Hemoglobin and iron status should be monitored
in all people with IBD. (EL2) (Consensus: 100%)

The most common forms of anemia in people with IBD are
iron deficiency anemia (IDA), anemia of chronic disease (ACD),
and anemia from combined causes. In patients with IBD, the
diagnosis of IDA and ACD is challenging as they often overlap,
particularly as iron deficiency relates to the degree of inflam-
mation, which is commonly problematic in chronic disease. In
patients without clinical, laboratory, endoscopic, or radiolog-
ical signs of active inflammation, serum ferritin <30pg/L
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Table 7. Characterization of relevant micronutrients in IBD, food sources, deficiencies, and recommended monitoring.

19

Micronu- Role in body Food sources Symptoms of Definition of Populations to Monitoring
trient deficiency deficiency consider prophylactic
supplementation
Iron® Formation of High bioavailability: Weakness, fatigue, CRP <10mg/L and  Pregnancy, infancy, At diagnosis
hemoglobin Meat, seafood, lack of energy, and  ferritin <30 pg/L those on vegetarian and at least
and poultry problems with CRP >10mg/L and  or vegan diets, those  every 12 months
Low bioavailability:  concentration and ferritin <100 pg/L with anemia of in patients in
Iron-fortified memory CRP not available chronic disease remission, at
breakfast cereals TfS <16% least every
and breads, 3months in
legumes, spinach, those with
nuts and some active disease
dried fruits
Folate® DNA replication, Green vegetables, Fatigue, mouth Serum folate Those on restrictive At diagnosis
metabolism of legumes/legumes ulcers, decreased <7nmol/L or 3g/L diets, those on and annually
amino acids, flours, whole grains, appetite, pale skin, sulfasalazine or
maturation of red offal, folate-fortified  dizziness, poor methotrexate,
blood cells foods appetite, diarrhea, pregnancy/pregnancy
irritability planning
Vitamin ~ DNA synthesis, Animal products, Fatigue, diarrhea or ~ Variable definitions ~ Those on vegan diet, At diagnosis
B12: nerve myelin vitamin B12 constipation, poor (148-185pmol/L or  those with ileal and annually
synthesis, cellular fortified plant foods  concentration, 200-250 pg/mL; resection >20cm
metabolism, frequent infections,  serum vitamin B12
maturation of red poor appetite, poor marker),
blood cells numbness in elevated methylma-
extremities, lonic acid
depression
Vitamin ~ Maintains bone Cod liver oil, fatty Osteopenia and <50nmol/L or Those with limited At diagnosis
D health alongside fish, vitamin D osteoporosis <30ng/dL sunlight exposure, and annually
calcium and supplemented foods those at far distance
phosphorus, and drinks from the equator
supports gut
absorption of
calcium, magne-
sium, phosphorus
Vitamin  Tissue repair, Fruit, vegetables Poor wound healing, 30-80pmol/L if CRP  Those on restrictive  If deficiency
C formation of easy bruising or <10mg/L or poor-quality diets  suspected
collagen, produc- bleeding, fatigue
tion of neurotrans-
mitters, enhances
non-haem iron
absorption
Zinc Cellular metabo- Meat, seafood Alopecia, delayed <9 mml/L (74pg/dL; Those on vegetarian At diagnosis
lism, immune growth (in children), fasting) <8.4 mml/L  or vegan diets, and annually in
function, protein frequent infections,  (postprandial) pregnancy and people with
and DNA synthesis, hair loss, poor lactation, people with  Crohn’s disease
wound healing, and wound healing, loss chronic diarrhea (not during
cell signaling and of appetite, active disease)
division infertility, loss of
taste and smell
Calcium  Builds and Dairy, fish with Osteopenia and Serum calcium Those with active N/A
maintains bones edible bones, 0steoporosis markers poor IBD, frequent or
and teeth calcium-fortified indicator of long-term corticoste-
dairy alternatives deficiency roid use, children,
those who restrict
dairy
Magne- Energy production,  Green vegetables, Loss of appetite, 0.6-1.0mmol/L People with chronic  If deficiency
sium maintains nerve and  soybeans, nuts, nausea, vomiting, or severe diarrhea suspected

muscle function,
immunity,
maintains calcium
regulation

spices, cocoa

muscle spasms,
abnormal heart
rhythm

“For supplementation guidelines refer to Gordon et al. 2024 ECCO guidelines on extraintestinal manifestations in IBD.’
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indicates iron deficiency. In the presence of active inflammation
(CRP > 10 mg/L), serum ferritin up to 100 pg/L indicates ACD.
Transferrin saturation <16 % is diagnostic of IDA when inflam-
matory markers are not available.””® If serum ferritin is
30-100pg/L, a combination of iron deficiency and ACD is
likely.??3** The initial screening for anemia and iron deficiency
should be performed in all patients with IBD through full blood
count, serum ferritin, and CRP.?*> If anemia is confirmed, red
blood cell indices, such as red cell distribution width and mean
corpuscular volume, reticulocyte count, differential blood cell
count, serum ferritin, transferrin saturation, and CRP concen-
tration should be measured. Based on the results and each
patient’s clinical situation, serum levels of vitamin B12, folic
acid, haptoglobin, reticulocytes, lactate dehydrogenase, soluble
transferrin receptor, creatinine, and urea could benefit clinical
assessment. If the cause of anemia is still unclear despite an
appropriate extensive workup, advice from a hematologist may
be necessary. Patients in remission or with mild disease activity
should be monitored every 6-12 months; such measurements
should be performed at least every 3months for those with
moderate or severe disease activity. Serum levels of vitamin B12
and folic acid should be measured at least annually in patients
at risk (eg, small-bowel disease or resection) or in the absence
of thiopurine use in case of macrocytosis (Table 7).2%32%5:2% The
long-term effects of anemia on IBD disease course are debated.
However, pre-operative anemia is associated with poorer sur-
gical outcomes (ie, a higher risk of postoperative morbidity and
mortality and postsurgical complications).””” A recent Italian
multicenter study conducted on 5416 adults with IBD revealed
that severe anemia was linked to increased fatigue and poorer
QoL. Despite this, only two-thirds of patients received adequate
supplementation.*”’

Iron deficiency is the most common micronutrient deficiency
in patients with IBD.*° Long-term iron deficiency can impact
patient QoL and cognitive function, even in the absence of
anaemia.””” A systematic review of 39 studies conducted in
pediatric IBD showed that iron deficiency is common, with iron
deficiency in up to 95% of patients at diagnosis and up to 70%
of patients continue to have iron deficiency after 2 years.?*°

Statement 31: Serum folate should be monitored in people with
IBD, as they are at risk of deficiency. (EL2) (Consensus: 100%)

Folate (vitamin B9) is required for DNA replication, metab-
olism of amino acids, and maturation of red blood cells. Folate
is found in legumes and legume flours, green vegetables, whole
grains, offal, mussels, and folic acid fortified foods. Folate is
absorbed in the duodenum and serum folate concentration is
an indicator of recent folate status and intake. Although there
is no consensus on the specific serum folate level indicating
deficiency, the risk of megaloblastic anemia significantly
increases below the serum folate cut-off value of 7 nmol/L.>*
Systematic reviews of studies on children and adults with IBD
suggest that folate deficiency is rare*”*?°” but that serum folate
is significantly lower in those with IBD than controls.?’® Fur-
thermore, patients who live in countries without mandatory
folic acid food fortification (e.g., Europe and Asia) were more
likely to have lower serum folate than those living in countries
with mandatory fortification (eg, United States, Africa).>?¢>%
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Patients taking methotrexate should be supplemented with
prophylactic folic acid as the drug inhibits folate uptake. Fur-
thermore, to reduce the risk of neural tube defects, folic acid
supplementation is recommended for at least 4 weeks precon-
ception and continued for the first 12 weeks of pregnancy.?’

Statement 32: People with Crohn's disease (CD) who have had
an ileal resection > 20cm, people with IBD who follow a vegan
diet, or both are at high risk of vitamin B12 deficiency and pro-
phylactic supplementation could be considered. Monitoring of
vitamin B12 in people with CD and ileal involvement is recom-
mended (EL3) (Consensus: 100%)

Vitamin B12 is essential for cellular metabolism, DNA and
nerve myelin synthesis, and maturation of red blood cells. Vita-
min B12 is found only in animal products and some vitamin B12
fortified foods. Vitamin B12 is stored in the liver but prolonged
inadequate dietary intake or poor absorption depletes liver
stores. Vitamin B12 requires gastric-produced intrinsic factor to
support its absorption in the terminal ileum. Therefore, patients
with prolonged active ileal CD, ileal resections, or both are at
increased risk of deficiency compared against those with colonic
CD or UC.??3% Serum vitamin B12 is not a sensitive marker of
deficiency*” and clinical symptoms of deficiency overlap with
those of active IBD, making the diagnosis of vitamin B12 defi-
ciency challenging. Methylmalonic acid, with or without
holotranscobalamin (the metabolically active form of vitamin
B12), could be used as a more sensitive marker of deficiency.’"’
Symptoms of vitamin B12 deficiency include fatigue, diarrhea,
constipation, poor concentration, frequent infections, poor appe-
tite, numbness in extremities, and depression. During conception
and pregnancy, low serum vitamin B12 is associated with
adverse pregnancy outcomes.”®” Besides those with active ileal
disease or resection, the prevalence of serum vitamin B12 defi-
ciency in IBD is rare.??¢2?2%3% A meta-analysis revealed that
people with CD and ileal resection >20cm were predisposed to
vitamin B12 deficiency.’' A multivariate analysis of a large ret-
rospective observational study (7=381) revealed that the odds
of vitamin B12 deficiency were higher in patients with ileal resec-
tion >20cm (OR: 6.7; 95% CI, 3.0-15.0) or active ileal disease
(OR: 3.9; 95% CI, 2.2-6.9).3° A systematic review found that
those who follow a vegan diet are also at high risk of deficiency
due to low oral intake of vitamin B12.°*> Prophylactic supple-
mentation could be considered for patients at higher risk of
deficiency. Oral, sublingual, or intramuscular vitamin B12
improves status (Table 7), although those with ileal resections
may not respond as well to oral supplementation.””

Statement 33: Vitamin D insufficiency is common in people with
IBD and may be associated with adverse disease outcomes.
Monitoring of serum vitamin D is recommended (EL3) (Consen-
sus: 100%)

Vitamin D, in conjunction with calcium, magnesium, and
phosphate, is necessary to achieve and maintain optimal bone
density. There are few dietary sources of vitamin D (cod liver
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oil, fatty fish; Table 7); synthesis of vitamin D from ultraviolet
radiation on the skin is the major contributor to maintenance
of adequate status. In IBD, prevalence of deficiency in some
countries varies by season, skin pigmentation, or sun exposure
behaviors (Table 7) and as such prophylactic supplementation
could be considered.>**=% While vitamin D deficiency is com-
mon both in the IBD and general population, optimal repletion
strategies in those with IBD is not known. This is indicated by
pediatric trials suggesting that vitamin D supplementation does
not preclude vitamin D deficiency***"” and a Canadian cohort
study showing that pregnant women with IBD (72=61) receiving
vitamin D supplements were more likely to be deficient than
pregnant women without IBD (n=574).>"® However, normal-
ization of vitamin D status may be associated with improved
inflammatory markers, lower risk of hospitalization and sur-
gery, and fewer disease relapses in both adults and children with
IBD‘ 170,172,303
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dietitians, including identification of issues with eating behav-
iors followed by counselling on corrective strategies and mon-
itoring behavior change. However, all clinicians can screen for
dietary abnormalities. Table 8 describes such behavioral alarm
features that may indicate dietary inadequacies, excesses, or
both that warrant referral to a dietitian.

Gaps in dietary intake have been assessed in patients with
CD and UC. Dietary components that require particular atten-
tion in an IBD population include total energy, iron, vitamin
C, calcium, and dietary fiber.

Statement 35: Dietary intake is generally lower in active disease
than in remission in people with Crohn's disease or ulcerative coli-
tis (EL2). Assessment of dietary intake in people with IBD is rec-
ommended, as dietary restriction is common, often resulting in
inadequate energy and nutrient intake. (EL3) (Consensus: 100%)

Statement 34: Monitoring of micronutrient levels should be con-
sidered in people with IBD. Ideally, this should be performed
during clinical and biochemical remission, because levels may be
falsely altered during active disease (EL2) (Consensus: 100%)

Although limited data are available, active IBD is linked to
low serum levels of vitamins and minerals,”” including iron,
zine, selenium, copper, manganese, folic acid, thiamine, and
vitamins D, B12, A, C, E, K, and B6.*”” Many of these nutrients
are acute-phase reactants, making interpretation of findings
challenging in the presence of elevated CRP.>”! Micronutrient
deficiencies are more prevalent in hospitalized patients and in
those with active IBD and long-standing CD.>’73%1° However,
some reports suggest that micronutrient deficiencies persist even
during disease remission.’''*!> A systematic review and
meta-analysis revealed zinc deficiency in approximately 50% of
adults with IBD, particularly CD,*"* and commonly at diagno-
sis.”’® Limited data are available on the clinical outcomes of zinc
deficiency in IBD. Some studies suggest poorer clinical outcomes
(higher risk of surgery and hospitalizations) in zinc-deficient
individuals with IBD than in those with normal zinc lev-
els.??7314315 Similar data were reported in children.?”'*'* The
efficacy of zinc supplementation is poorly understood. Small
studies suggest that different zinc formulations may improve
serum zinc levels and possibly clinical outcomes.>””*'7

Although data on vitamins A, E, and C and selenium are
limited, deficiency of these micronutrients seems to be rare.>*

Overall, minimal data are available on the impact of trace
elements on the course of IBD. Recently, a single-center, ran-
domized, double-blind, placebo-controlled trial evaluating the
efficacy of an over-the-counter multivitamin and mineral sup-
plement to reduce the risk of infection in 320 non-deficient
patients with IBD in remission receiving immunomodulators,
biologics, or both found no significant differences between sup-
plemented and placebo groups over 24 weeks.’!®

4.4.3 Diet

Beyond nutritional status of people with IBD, problems with
eating behavior are common and can lead to nutritional inad-
equacies and excesses, in addition to negative effects on social
eating and enjoyment. Dietary assessment is a core skill of all

Energy intake, as estimated by dietary recall or food diaries,
is lower in adults and children with CD and UC when com-
pared with recommended intake’'*-**! and controls, regardless
of disease activity.???=* Intake for dietary fiber, vitamin A,
vitamin D, vitamin K, thiamine, folate, calcium, magnesium,
iron, zinc, phosphorus, and selenium are often inadequate for
persons with CD or UC.323324326-334 Dietary assessment in chil-
dren is of particular importance to ensure dietary recommen-
dations are met and to prevent growth deficits.32%32%335,33¢

While dietary restriction is common among all people with
IBD, specific attention should be given to people with IBD and
a stoma or an IPAA due to high rates of self-perceived intoler-
ances.””’ Indeed, survey data show that almost half (15/32) of
people with IBD and a newly-established or well-established
ileostomy avoided certain foods to prevent increased output,
gas, odor, blockage, visible food in the stoma bag, or pain.**’
Similar food restrictions were identified in people with an
IPAA.*>” As with other populations applying dietary restric-
tions, there may be a higher risk of micronutrient deficiencies,
as suggested by a sub-analysis of 12 people with an established
ileostomy not meeting certain reference nutrient intakes.’’.
Restrictive eating behavior is of particular concern in people
with IBD, as a fear of eating, food avoidance behavior, or dis-
ordered eating patterns are more frequently encountered than

Table 8. Dietary alarm features to indicate referral for dietary assessment.

High-risk behavior ~ Possible contribution to malnutrition

Skipping meals

Not meeting nutritional requirements or
overeating at other times

Small food volumes leading to undereating or
not stimulating satiety, enabling overeating
Inappropriate eating Avoidance of “normal” eating leading to
times (eg, overnight) under- or overeating

Extreme dietary Food restriction resulting in undereating or
restriction compensation with high-energy foods

Lack of diet variety ~ Nutritional gaps, limited variety, or including
only high-energy foods

Poor food choice leading to nutritional gaps
or excesses

Insufficient nutritional intake or including
only high-energy foods

Intentional or inappropriate food restriction
(or both) or binge eating

Continual eating

Poor knowledge of
intake
Fussy eating

Disordered eating
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observed in the general population; dietary assessment may
help identify those at risk.?3%3%

Management of increased nutritional requirements and cor-
rection of micronutrient deficiencies in women with IBD is
reported elsewhere.>*

Statement 36: Dietary intake of iron and vitamin C is often low
in people with IBD. Assessment of iron and vitamin C intake is
recommended. (EL3) (Consensus: 93.1%)

In the absence of IDA or ACD, adequate dietary iron intake
helps maintain iron stores.>*' Dietary iron intake (high concen-
trations found in red meat; Table 7) is usually lower in people
with active IBD, including children and pregnant
women??%336:340341 than in healthy persons, although there is
inconsistency in whether dietary iron intake increases in people
in remission.’?33%3*2 Given the higher iron requirements,
cross-sectional studies found that girls** and women?2'*3%3# of
menstruating age are less likely than males to meet targets. Non-
haem iron absorption is improved with dietary and supplemen-
tary vitamin C (dietary sources include fruit and vegetables;
Table 7), however vitamin C intake is also lower in individuals
with IBD compared to healthy people.’2%:331:332,334336.341.345 Giyen
the low consumption of iron and vitamin C in people with IBD,
referral for dietary assessment should be considered in those
identified as deficient during quiescent disease, particularly for
menstruating women and those on restrictive diets, including
vegetarians and vegans. Recommendations for people unable to
meet recommended iron intake from food alone and needing
iron supplementation are specified elsewhere.??>*”

Statement 37: Dietary calcium intake is often below recommen-
dations for optimal bone health in people with IBD. Assessment
of calcium intake is recommended. (EL3) (Consensus: 100%)

Osteopenia and osteoporosis are prevalent in people with
IBD due to inflammation and corticosteroid use, which increases
bone resorption.**® Adequate calcium intake is needed to pro-
mote bone mineralization. Compared with healthy populations,
calcium intake is lower during active and inactive disease in
people with IBD, including children and pregnant women, and
is also lower than the recommended intake for optimal bone
health'f)lI,325,32&,32‘),3317336,34(),343,344 As mllk pI‘OduCtS are I‘lCh 11‘1
calcium, reduced calcium intake is even more prevalent in those
who avoid dairy.?3"3343% Referral for dietary assessment should
be considered in people with IBD who restrict dairy intake.

Statement 38: Assessment of dietary fiber intake is recom-
mended in people with IBD, as intake is often below recommen-
dations. (EL2) (Consensus: 96.4%)

Dietary fiber is important for normal laxation, gut
health, and disease prevention. Compared with healthy
people, those with IBD often have lower dietary
fiber intake,?20:325,331,336,340,342,343,347-350 varying between
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8.8-22.7 g/day'szl,324,32;,32,",329,331,341,351,351 This is well below most
recommended guidelines Of 25_30 g/day.su(),ﬁzo,sz1,3247327,53 1-333,340,
343,344,346-349,351-354 The data for adults and children are similar and
disease phenotype or activity have minimal influence on intake.

Despite suggestions that fiber restriction may increase the
risk of a flare in CD** or UC*’, many people with IBD mini-
mize fiber to prevent a flare. The clinical practice of a targeted
fiber restriction in people with IBD is indicated only for people
with stricturing CD (see Dietary management of comorbidities
and special conditions of IBD).

Where available, referral for dietary assessment of fiber
should be considered in people with IBD who restrict fiber or
plant-based foods (ie, fruit, vegetables, whole grains, legumes,
nuts, and seeds) or those with suspected poor-quality diets.

5.The role of diet in IBD prevention

Diet is a key environmental factor that plays a role in the devel-
opment of IBD (Figure 1). Identifying pre-disease dietary com-
ponents that increase or decrease the risk of IBD development
has been ascertained through epidemiological cohort studies
that repeatedly assessed food intake via food frequency ques-
tionnaires or 24-h dietary recall in a large healthy population
that was observed for several years or decades. Identifying
people who develop illness, such as IBD, allows for assessment
of baseline dietary risk factors. For the purpose of this review,
only cohort studies conducted prospectively were assessed for
consensus inclusion. This was done to minimize the inherent
bias from data collected retrospectively.

5.1 Diet as prevention of IBD development

Prospective cohort studies have investigated associations
between macronutrients, micronutrients, other food compo-
nents, and more recently, dietary patterns, such as healthy
eating patterns and classification for levels of food processing
(Table 9). The association between breastfeeding and IBD
development in the offspring is also included (Table 9).

Statement 39: Increased docosahexaenoic acid (n-3) is associated
with lower risk of Crohn's disease and ulcerative colitis (UC). A
high intake of arachidonic acid (n-6) is associated with UC.
Increased oleic acid (n-9) and a high intake ratio of n-3: n-6 poly-
unsaturated fatty acids are associated with lower risk of UC. (EL2)
(Consensus: 100%)

5.1.1 Food components

Several prospective cohort studies have assessed specific food
components in the development of IBD.

Several studies have investigated the association between
total fat, total long-chain fatty acids, and specific omega-3 (n-
3), omega-6 (n-6), and omega-9 (n-9) long-chain fatty acids,
in addition to intake ratios of #-3:1-6 and IBD development.

Total fat and long-chain fatty acids: The European Prospective
Investigation into Cancer and Nutrition (EPIC), one of the largest
and oldest European cohort studies, has broadly assessed the link
between the intake of total fat and long-chain fatty acids and CD
using matched controls.’** No associations were found.*”

n-3: Only two studies assessed intake of total #-3 with the
development of UC and CD, with neither study finding

GZ0Z 18qWIBAON tZ Uo Jasn auinoqia Jo Ausisaiun Aq 65086 1.8/22 L1ell6/6 1 /a1911e/00[-0008/woo°dnoolwepese//:sdiy woll pepeojumod



Journal of Crohn’s and Colitis, 2025, Vol. 19, No. 9

Table 9. Associations of macronutrients, micronutrients, dietary patterns, and breastfeeding with development of CD and UC from prospective cohort

studies.

Food component

Prospective cohort study

Participants (1)

Association with CD

Association with UC

Refer-
ence

Macronutrients

Total fat and long-chain fatty

acids

n-3

n-3

n-3

n-3

n-6

n-6

n-9

n-3:n-6 ratio
n-3:n-6 ratio
Fiber

Fiber
Fiber

Micronutrients and polyphenols

Vitamin D
Vitamin D
Vitamin D
Vitamin D
Zinc

Zinc

Iron

Iron
Polyphenols
Food groups
Dairy

Fruit and vegetables

Meat

Meat

Meat

Meat

Meat

Meat

Alcohol

Sweetened beverages
Sweetened beverages

Dietary patterns
Healthy Lifestyle Score

Healthy Lifestyles Score

Nutritional quality

Cardioprotective diet

Mediterranean diet score

EPIC

EPIC
NHS I and NHS I
EPIC
EPIC
DCH
EPIC
EPIC
NHS I and NHS I
NHS I and NHS I
NHS I and NHS II

EPIC
UK Biobank

NHS I

E3N

NHS I

EPIC

NHS I and NHS II
NutriNet Santé
NHS I and NHS II
EPIC

EPIC

Meta-analysis of 11 cohort
studies

Meta-analyses of 3-4
cohort studies

Meta-analysis of 11 cohort
studies

PURE

DCH

EPIC

NHS II

E3N

EPIC

SMC/CoSM

UK Biobank

NHS I, NHS II, HPFS,
EPIC and SMC/CoSM

UK Biobank

EPIC

UK Biobank

SMC/CoSM

229702

25639
238130
229702
203193
57053
25639
25639
170 805
238130
170 776

401 326
470 669

72719

67 572

359728
260 686
170 776
359728
165 331
260 686
401 326

4302 554

211 767 fruit
211 540
vegetables
4302 554

116 087
56 468
413 593
39511
67 581
262451
83 042
121 490

208 070 primary
cohort

482 229
validation cohort

429 515-430 384

394 255

482 887

83 147

None

None

| in certain genotypes

| total fiber and fiber from
fruit

None

| total fiber and fiber from
fruit and bread

None
None
None
l
l

None

| resveratrol

None (after adjusted for
energy, BMI, and alcohol
intake)

1

None

None*

None

None

None

None

None

1 sugar-sweetened
beverages

| Healthy lifestyle score

| Healthy lifestyle score
alone and in combination
with polygenic risk scores

| UK Food Standards
Agency modified nutrient
profiling system score

| cardioprotective diet
score

| modified Mediterranean
diet score

| DHA

None

| DHA

1 arachidonic acid
1 arachidonic acid
| oleic acid

l

None

None

None
| fiber from cereal

l

None
None
None
None
None
None
None
None

None (after adjusted
for energy, BMI, and
alcohol intake)

1

None

None*

1 total and red meat
None

1 animal protein
None

None

None

| Healthy lifestyle
score

| Healthy lifestyle
score alone and in
combination with
polygenic risk scores
None

| cardioprotective
diet score
None

o
N}

28

27

41

(Continued)
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Table 9. Continued.
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Food component

Prospective cohort study

Participants (1)

Several healthy eating scores SMC/CoSM 83147
Mediterranean diet score EPIC 366 351
Several healthy eating scores Lifelines 125 445
Healthy eating index ABIS and MoBA 81280
Healthy eating patterns Meta-analysis of 6 studies 264 211

including 4 case-control
studies

Association with CD Association with UC ~ Refer-
ence

| healthy eating scores None 2

None None 43

1 red meat, processed
meat, and poultry

| Medium and high diet | Medium and high ~ #
quality score diet quality score
| healthy eating pattern None

| Lifelines diet score

46

Western dietary pattern Meta-analysis of 6 studies 39 511-222 419  None (cohorts only) None 4
including 2 cohorts

EDIP score NHS I, NHS II, and HPFS 208 834 1 higher inflammatory None 8
score

EDIP score PURE 28428 None None »

EDIP score EPIC 32633 1 higher inflammatory None ¥
score

UPF Meta-analysis of 5 studies 1 068 425 1 UPF None 30

Beastfeeding

Breastfeeding NSHD 3322 None None o

Breastfeeding DNBC, ABIS and MoBA 148 737-169 510  None None 52

“Processed meat intake associated with increased risk of IBD but not when adjusted for CD or UC.

Abbreviations: ABIS, All Babies in Southeast Sweden cohort; MoBA, Norwegian Mother, Father, and Child cohort; BMI, body mass index; CD, Crohn’s
disease; DCH, Danish diet, cancer and health cohort; DHA, docosahexaenoic acid; DNBC, Danish National Birth Cohort; E3N, Etude épidémiologique
des femmes de la Mutuelle Générale de I’éducation nationale; EDIP, empirical dietary inflammatory pattern; EPIC, European Prospective Investigation into
Cancer and Nutrition; HPFS, Health Professional Follow-up Study; NHS, Nurses” Health Study; NSHD, the 1946 National Survey of Health & Develop-

ment; n-3, omega-3 fatty acids; n-6, omega-6 fatty acids; n-9, omega-9 fatty acids; PURE, Prospective Urban Rural Epidemiology cohort; SMC/CoSM,
Swedish Mammography Cohort/Cohort of Swedish Men; UC: ulcerative colitis; UPF, ultra-processed food.

associations.***” However, the individual #-3 fatty acids doco-
sahexaenoic acid (DHA) and eicosapentaenoic acid (EPA),
commonly found in fish and shellfish, were assessed in four
cohort studies,**=*% with variable results. Two EPIC studies
showed a reduced risk of UC development with DHA
intake.*”*8 This included a study where DHA intake 0.13-0.80
g/day was associated with reduced risk of UC when corrected
for total energy, cigarette smoking, and other long-chain fatty
acids (OR: 0.17; 95% CI, 0.04-0.78).>” The second study
showed similar results (OR: 0.23; 95% CI, 0.06-0.97, adjusted
for various factors including age, gender, total energy, and the
other fatty acids).>’® Another study assessing risk for CD where
consumption of 0.31-1.49 g/day DHA (corrected for smoking,
total energy, BMI, dietary vitamin D) and the other fatty acids
was associated with an over 16-fold reduction in the risk of
developing CD (OR: 0.06; 95% CI, 0.01-0.72).>*° EPA was not
associated with UC risk.*”

n-6: n-6 arachidonic acid, found in animal-derived foods,
was associated with developing UC in a Danish cohort (OR:
4.16595% CI, 1.56-11.04, adjusted for gender, smoking, aspi-
rin and NSAID use, and other fatty acids)**” and within the UK
cohort of EPIC (OR: 6.09; 95% CI, 1.05-35.23); adjusted for
total energy, aspirin use, cigarette smoking, social class, and
the dietary intakes of linoleic acid and n-3 fatty acids.>*

n-9: Consumption of oleic acid, a large constituent of olive
oil, was associated with a lower risk of UC (OR 0.03 (0-0.56)).°%

n-3: n-6 ratio: In the all-female Nurses’ Health Study
(NHS) I, the risk associations of #-3:1-6 ratio for UC and
CD were explored.’*! Compared with the lowest quintile,
women in the highest quintile of 7-3:12-6 PUFA intake had a
lower risk of developing UC but not CD (HR: 0.69; 95% CI,
0.49-0.98, adjusted for age, cohort, smoking, energy intake,
BMI, oral contraceptive and postmenopausal hormone

therapy use, and NSAID and aspirin use).**! Although no
associations were seen for #-3:1-6 ratios, in a subsequent
study including NHS I and NHS II, integration of targeted
genetic profiling revealed a significantly reduced risk of UC
from n-3: n-6 ratio intake in four genotypes (GG genotype
of rs4646904 single nucleotide polymorphism (SNP), GT/
TT genotype of rs1290617 SNP, GG genotype of rs3794987
SNP of CYP4F3 locus, and T-genotype of rs3834458 SNP of
FADS2 locus). No such protective effect was seen in genotype
analysis for CD.?°

Statement 40: Increased dietary fiber intake is associated with
lower risk of IBD, particularly from fruit and high-fiber bread for
Crohn’s disease and from high-fiber cereals for ulcerative colitis.
(EL2) (Consensus: 96.7%)

Three studies investigated dietary fiber intake in the develop-
ment of CD and UC.3%>%* The impact of dietary fiber on all
forms of IBD was investigated in one cohort, which showed a
reduced risk of developing IBD in all quintiles of fiber intake in
an adjusted model (highest quintile HR: 0.74; 95% CI, 0.58-
0.93).>** The reduced risk was largely associated with fiber
sourced from bread and cereal (highest quintiles—bread HR:
0.85; 95% CI, 0.75-0.96, cereal HR: 0.84; 95% CI, 0.71-0.99).
When separated into IBD phenotypes, there were consistently no
associations found between dietary fiber intake and UC devel-
opment.**>**> A sub-analysis considering food sources of fiber
found cereal fiber lowered the risk of developing UC (HR: 0.79;
95% CI, 0.64-0.98),>** but this was inconsistent with another
study.’*
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Total fiber intake reduced risk of developing CD in two of
three cohort studies.**>*** Fiber intake >24.3 g/day, comparable
to most dietary guidelines, and particularly sourced from fruit
(5.8 g/day) reduced risk of CD, whether corrected for age alone
(fiber HR: 0.53; 95% CI, 0.35-0.80, fruit fiber HR: 0.51; 95%
CIL, 0.35-0.76) or for age and other factors (fiber HR: 0.59; 95%
CI0.39-0.90, fruit fiber HR: 0.57; 95% CI, 0.38-0.85).%** Data
from the UK biobank found a similar association with total fiber
and fiber from fruit. Fiber sourced from bread was also associ-
ated with a lower risk of developing CD (total fiber HR: 0.48;
95% CI, 0.32-0.72, fruit fiber HR: 0.79; 95% CI, 0.64-0.98,
bread fiber HR: 0.75; 95% CI, 0.57-0.98).°%* These results were
adjusted for intake of various foods and food groups (fruit, veg-
etables, bread, cereal, fish, and meat) and other variables. EPIC
found no association with fiber or fiber sources and CD.*

Statement 41: Vitamin D intake is not associated with risk of
Crohn's disease; however, higher vitamin D intake is associated
with a lower risk of ulcerative colitis. (EL2) (Consensus: 93.3%)

Vitamin D plays an important role in the regulation of cal-
cium and bone health and may have anti-inflammatory
effects.’® In IBD, this concept was suggested by one study
showing a negative association between plasma vitamin D con-
centrations and CD onset, although this was not the case for
UC’* or in studies of similar design,’*” including a genome-
wide case-control study of 34 915 Europeans (CD: n=12 194;
UC: n=12 366).%¢

Four prospective cohort studies investigated the association
between either supplementary or dietary vitamin D intake and
risk of CD or UC development. No study reported an associ-
ation between vitamin D intake and CD,**"-%%37% although only
one study revealed a lower risk of UC (HR: 0.64; 95% ClI,
0.37-1.10, P for trend 0.04).°°° Whilst intake for each quartile
was not reported in this study, for each 100 IU/day increase in
total vitamin D intake there was a 10% reduction in UC risk
(multivariate HR: 0.90; 95% CI, 0.83-0.98, P = .02). Calcium
intake had no association with risk of CD or UC in one study.’”’

Statement 42: There is an association between higher zinc intake
and lower risk of Crohn's disease, but not ulcerative colitis. (EL2)
(Consensus 100%)

Zinc plays many essential functional roles, including immu-
nity, wound healing, and blood clotting. People with chronic
diarrhea, including those with IBD, are at greater risk of zinc
deficiency. Vegetarians and vegans are at particular risk of zinc
deficiency as animal products, such as meat, fish, and cheese
are rich in zinc. The specific role of zinc adequacy and defi-
ciency has not been investigated in risk of IBD development
overall. However, zinc intake was associated with a lower risk
of CD in one study (HR: 0.74; 95% CI, 0.50-1.10, P for trend
0.003).°”" This association remained when assessing zinc intake
from diet alone.””! Compared with individuals consuming
<8 mg/d zinc, those consuming 8-16 mg/day and >16 mg/day
zinc had a reduced risk of CD (HR: 0.69; 95% CI, 0.44-1.08
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and HR: 0.52; 95% CI, 0.32-0.86, respectively). In contrast,
there was a positive association between zinc intake and UC
risk, however, despite a significant trend (P = .007 across quin-
tiles), the 95% Cls for all quintiles crossed 1.00 and therefore
no consistent association was found.*”! This finding was con-
sistent in another cohort study (reduced risk of CD HR: 0.12;
95% CI, 0.02-0.73, P for trend 0.02) showing no association
between zinc intake and UC.>”> The intake in each tertile and
the intake required to reduce risk were not reported. Mean
follow-up in this cohort was only 2.3 years and the median time
from last dietary analysis to disease diagnosis was <1 year; thus,
latent undiagnosed disease may have impacted the results.

Statement 43: Intakes of iron, folate, and vitamin B12 are not
associated with risk of Crohn's disease or ulcerative colitis. (EL2)
(Consensus: 96.6%)

Iron plays important roles in energy production and sup-
porting immunity. Deficiencies can lead to anemia and fatigue.
Iron deficiency is common in established active IBD, due to
inflammation and associated impaired absorption and increased
losses (see Nutritional assessment and optimization for IBD).
In the general population, iron deficiency is also common in
menstruating women and particularly in vegetarians and veg-
ans, as meat is a rich dietary source of haem iron, which has
higher bioavailability than plant sources of iron. Two prospec-
tive cohort studies assessed the association of iron intake and
did not reveal a link between iron intake and developing CD
or UC.3**37 One of the studies considered intake of both total
dietary iron and dietary haem iron in an all-female popula-
tion.*”> The model was adjusted for menopausal status but not
for dietary restrictions (eg, vegetarian or vegan).

Deficiencies in folate, vitamin B12, or both can also lead to
anemia, but evaluation of serum inadequacies and pre-disease
intake has not been assessed in high-quality prospective cohort
trials. However, data from a Mendelian randomization study
from several European genome-wide association studies (CD:
n=12194; UC: n=12 366) found no association between folate
status and IBD, CD, or UC.**8 Although there were greater
odds of CD in those with high vitamin B12 status (OR: 1.10;
95% CI, 1.00-1.21, P = .04), adjustment for an outlier SNP
was thought to have biased the risk estimate.

Statement 44: Intakes of vitamins A, C, and E are not associated
with risk of ulcerative colitis. (EL2) (Consensus: 96.7 %)

As part of the EPIC cohort exploring the intake of numerous
micronutrients and development of UC, no association was
identified between intakes of carotene, retinol, vitamin C, or
vitamin E and subsequent UC.**” There was no investigation
of the association with CD risk.

Statement 45: Polyphenol intake is not associated with risk of
Crohn'’s disease or ulcerative colitis. (EL2) (Consensus: 96.4%)
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Through a range of mechanisms, including antioxidant activ-
ity, polyphenols are nonessential nutrients that may have pro-
tective effects against development of many chronic diseases.
The European Prospective Investigation into Cancer and Nutri-
tion explored risk associations with intake of numerous
non-nutrient bioactive polyphenols.’”* There were no associa-
tions between risk of CD and intake of total polyphenols or
total or individual flavonoids. There was a reduced risk with
higher flavone intakes, which was significant for the trend
across quartiles (P = .03). However, only the third quartile was
statistically significant (OR: 0.33; 95% CI, 0.15-0.69, in only
12 cases) but not the fourth (OR: 0.61; 95% CI, 0.28-1.3, in
30 cases, lignans or total or individual phenolic acids).*” There
was a reduced risk of CD with higher intake of resveratrol (OR:
0.40; 95% ClI, 0.20-0.82, P for trend 0.02).>”* Individual intake
corresponding to the different quartiles associated with risk
were not reported. There were no associations between intake
of total polyphenols or intake of total or individual polyphenol
classes with UC.

Statement 46: Healthy eating patterns are associated with lower
IBD risk and therefore are recommended. These often include
high consumption of fruits, vegetables, whole grains, nuts and
seeds, legumes, and fish and low consumption of red meat, pro-
cessed meats, and high-sugar foods and beverages. (EL2) (Con-
sensus: 83.3%)

5.1.2 Dietary patterns

Rather than assessing the risk of IBD development with indi-
vidual nutrients, consideration of more comprehensive dietary
intake, either through food groups or the combination of food
groups in dietary patterns, may be more indicative of inter-
actions of foods as eaten together and possibly overall diet
quality. Food groups describe the categorization of foods
sharing similar nutritional properties, such as dairy (consist-
ing of milk, yoghurt, and cheese, which are rich in calcium
and protein). The removal of entire food groups with the
specific intent of mitigating risk of IBD presents safety con-
cerns and may potentially cause macronutrient or micronu-
trient deficiencies (or both), as in the case of dairy exclusion
causing calcium deficiency. For this reason, any recommen-
dation to exclude food groups from the diet should be done
with caution. Several studies have investigated food groups
and dietary patterns and their association with IBD develop-
ment.Food groups: A recent meta-analysis of cohort studies
reported reduced risk for both CD and UC in adults with
higher dairy intake. However, this reduced risk did not appear
to persist when adjusted for alcohol, BMI, and energy
intake.’”” A systematic review and meta-analysis reported
inverse associations between fruit and vegetable intake with
the development of CD, UC, and IBD,*”* although many stud-
ies were case-control in design and findings were variable.
Results from a large prospective cohort suggested that higher
fruit intake was associated with a decreased risk of CD and
no association with UC, but no adjustment was made for
other dietary components or level of food processing.’*> Other
prospective cohorts did not find an association.’””*”® There
were no clear associations between intake of meat (including
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red, white, and processed meat),*3-8¢:37%377:37:380 g]cohol,**! and
sweetened beverages**>3%* with development of IBD. Most
published studies did not adjust for other dietary components
or patterns, which limits generalizability.

Healthy dietary patterns: Studies utilizing a dietary pattern
approach have the advantage of capturing the complex inter-
actions between foods and nutrients. In recent years, multiple
studies that focused on healthy dietary patterns, using different
definitions, have been conducted on large cohorts with long-
term follow-up, showing a seemingly protective effect between
adherence to a healthy lifestyle (including diet) and risk of IBD.
The largest of these assessments included the NHS that trans-
lated modifiable diet and other lifestyle factors into a “Healthy
Lifestyle Score,” which was higher for consumption of fruits,
vegetables, nuts, dietary fibers, at least two servings of fish per
week, nil-to-moderate alcohol consumption, low red meat
consumption, maintaining a normal BMI, being a nonsmoker,
and engaging in physical activity. The population attributable
risk for a healthy lifestyle score was 61.1% (95% CI, 16.8-
84.9%) for CD and 42.2% (95% CI, 1.7-70.9%) for UC.**
These data were validated in three large European cohorts,
including the EPIC and the Swedish Mammography Cohort/
Cohort of Swedish Men cohorts, generating a population
attributable risk of 48.8-60.4% and 56.3-46.8% for CD and
UC, respectively.?®* Data from the UK biobank suggest adher-
ence to a healthy lifestyle score, which was calculated based
on smoking status, BMI, sleep duration, physical activity, low
alcohol consumption, and a diet including high consumption
of fruits, vegetables, and whole grains, consumption of >2
servings of fish/week and low consumption of red meat, pro-
cessed meat, and refined grains, could mitigate genetic risk of
IBD. Individuals with a high genetic risk who adhered to a
healthy lifestyle experienced an almost 50% reduction in the
likelihood of developing CD and UC.** This is consistent with
studies using a UK-based dietary index showing that low nutri-
tional quality scores are associated with increased risk of CD,
although this was not the case with UC.** Adherence to a
cardioprotective diet was also inversely associated with the
development of CD and UC.’%"

Commonly associated with health outcomes to prevent many
chronic diseases, the MD has also been investigated in IBD
prevention. Adherence to the MD was inversely associated with
CD, but not UC, in large Swedish cohorts.*$*** However, this
was inconsistent in other populations, likely confounded by
inconsistencies in its definition.’”® Moreover, other diet-quality
scores, including healthy eating index, did not show consistent
associations with CD or UC risk.**>*! Only one cohort group
has investigated early-life impact on diet, following participants
from birth, indicating that a high-quality diet at 1year of age
was inversely associated with the risk of CD and UC, suggest-
ing that even short exposure to dietary habits may have signif-
icant effects on IBD risk.’"?

Unbhealthy dietary patterns: As opposed to healthy eating
patterns, the “Western diet” is often the model of an unhealthy
diet. While there is no clear definition of a Western diet, it is
often characterized as a diet high in fat, sugar, salt, animal
protein, and low in dietary fibers. Meta-analyses of cohort and
case-control studies have shown inconsistent results when com-
paring high and low categories of Western diet patterns, with
no associations demonstrated when only cohort studies are inc
luded.39(),3‘)1,393,3‘)4
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Statement 47: Ultra-processed food (UPF) intake is associated
with the development of Crohn’s disease but not ulcerative colitis.
Intake of UPF should be limited consistent with healthy eating
patterns. (EL1) (Consensus: 88.9%)

Foods associated with circulating inflammatory markers:
Another method of assessing dietary patterns is to apply indices
developed through associations of known inflammatory mark-
ers. This was the strategy undertaken in the development of
the Empirical Diet Inflammatory Pattern (EDIP) score, which
identified 18 inflammatory and anti-inflammatory foods asso-
ciated with CRP and circulating cytokines, although the foods
selected for study inclusion were ambiguous. Conflicting results
between populations prevented conclusions on the association
between EDIP and IBD risk.?77:395:3%

There is a growing interest in the role of food processing in
the pathophysiology of IBD. Ultra-processed food (UPF),
defined by the Nova classification system,**” typically contains
at least five ingredients, extracted from foods or derived from
processing of food components, and can contain food addi-
tives. Several prospective cohort studies have investigated food
processing on the risk of developing CD and UC. A meta-anal-
ysis of these studies, comprising five large cohorts of >1 million
participants followed long-term across different geographical
sites, showed that UPF intake was associated with an increased
risk of subsequent CD (highest quartile 45%-51% versus low-
est quartile 13%-21% of energy intake, OR: 1.71; 95% CI,
1.36-2.14).°”® Low-processed diets were inversely associated
with CD risk (OR: 0.71; 95% CI, 0.53-0.94).>”* No associa-
tions were found with UC.3%

There are several challenges that need consideration when
following the recommendation made for UPE. Firstly, there is
some ambiguity on the definition of UPE, which encompasses
a large range of food, thus identifying some UPFs can be chal-
lenging. Secondly, no clear “safe” threshold for consumption
of UPF has been identified, with some studies arbitrarily using
20% of energy intake or one serving/day as a reference. Thirdly,
UPF differ greatly in their nutritional quality and there was no
adjustment for diet quality in the published cohort studies. Due
to these constraints, a recommendation of complete avoidance
of UPF cannot be made. Recommendations for UPF intake are
that they should be limited consistent with healthy eating pat-
terns. Food availability and nutritional adequacy should not
be compromised when giving recommendations for UPF intake,
as complete avoidance is usually impractical.

5.1.3 Breastfeeding

Statement 48: There are well-recognized benefits of breastfeed-
ing for the health of both the mother and infant but there is cur-
rently insufficient evidence supporting breastfeeding as a
significant protector against subsequent IBD development. (EL2)
(Consensus: 96.6%)

The health benefits of breastfeeding are well-recognized for
both the infant and mother.>””
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The role of breastfeeding in preventing later development of
IBD in the infant has been assessed in many studies. Although
three meta-analyses concluded a benefit from breastfeed-
ing,*%4%2 this was mostly from case-control studies. Recom-
mendations are based on four cohort studies to limit the biases
inherent in case-control methodology.

The first cohort study that prospectively assessed breastfeed-
ing and risk of IBD onset included data from British birth
cohorts (MRC National Survey of Health & Development of
1946 and 1958 National Child Development Study) that fol-
lowed participants to age 43 and 33 years, respectively, at the
time of analysis.*” No associations were identified for risk of
CD or UC development with any breastfeeding compared with
no breastfeeding.’”® The other collection of Scandinavian pro-
spective birth cohorts from three countries (Norway 1999-
2008, Sweden 1997-1999, Denmark 1996-2002) also found
no difference between any duration of breastfeeding and devel-
opment of CD or UC.**

Early-life factors and subsequent risk of pediatric IBD in the
Scottish population from 1981-2017 were explored, where no
difference between exclusive breastfeeding or exclusive formula
feeding at 6 weeks was seen.*?

6. Future directions

This first ECCO consensus on dietary management of IBD
supports the role of diet in improving clinical outcomes for
patients with IBD. The procedure for determining when and
what dietary assessments and treatments should be imple-
mented is detailed in Figure 1. Many evidence gaps within our
IBD dietary management paradigm were identified through the
consensus process. Advancing diet-focused IBD research would
be facilitated by increasing the numbers of research dietitians
and an increased provision of targeted financial support. Pro-
posed research topics to further knowledge and improve clin-
ical care for patients with IBD are described in Table 10.
Ongoing dietary research is crucial to provide optimal dietary
management in IBD.

The ECCO Consensus Papers are targeted at health care
professionals only and are based on an international consensus
process.

This process includes intensive literature research as
explained in the methodology section and may not reflect sub-
sequent scientific developments, if any, until the next update
is prepared. Readers of the Consensus Papers acknowledge
that research about medical and health issues is constantly
evolving and diagnoses, treatments, and dose schedules for
medications are being revised continually. Therefore, the
ECCO encourages all readers to also consult the most up-to-
date published product information and data sheets provided
by the manufacturers and the most recent codes of conduct
and safety regulations.

Any treatment decisions are to be made at the sole discre-
tion and within the exclusive responsibility of the individual
clinician and should not be based exclusively on the content
of the ECCO Consensus Papers. The ECCO and/or any of
its staff members and/or any consensus contributor may not
be held liable for any information published in good faith in
the ECCO Consensus Guidelines. ECCO makes no repre-
sentations or warranties, express or implied, as to the accu-
racy or completeness of the whole or any part of the
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Table 10. Proposed dietary research priorities for improvement of IBD knowledge and care.

Area Research need Example

Dietary therapy = Develop and validate objective tools to Design prospective studies using metabolomic and isotope-based biomarkers
to induce and assess dietary adherence and investigate the  and digital dietary tracking tools to quantify adherence and correlation with
maintain impact of compliance on treatment clinical, inflammatory, and microbiome-based outcomes in dietary interven-

remission of IBD

Dietary
management of
comorbidities
and special
conditions of
IBD

Nutritional
assessment and
optimization of
IBD

Diet as
prevention of
IBD
development

outcomes
Elucidate the biological pathways through
which EEN induces remission in CD

Assess the efficacy and mechanisms of
whole-food dietary interventions in
induction and maintenance of remission in
IBD, including the exclusion of UPFE, gluten
and specific components identified as
inflammatory in preclinical models
Investigate the efficacy of combining dietary
therapy with advanced pharmacological
treatments to enhance induction of
remission

Development of strategies to maintain
remission

Prevention of postoperative complications

Improvement of pouch function and
prevention of pouchitis

Treatment of persistent gastrointestinal
symptoms

Practical nutritional assessment

Longitudinal nutritional assessment

Mechanism(s) of diet conferring protection
or risk of IBD development

Optimal diet for preventing IBD

tions for IBD

Conduct integrated multi-omic studies in both human patients and comple-
mentary animal/in vitro models to investigate how EEN modulates gut
microbiota, microbial metabolites, mucosal immunity, and epithelial barrier
function

Randomized controlled trials comparing whole-food diets that exclude UPFs
and specific components—such as emulsifiers, artificial sweeteners, gluten, and
sugar/refined carbohydrates

Randomized controlled trials evaluating dietary interventions (eg, CDED,
whole-food diets, EEN) as adjuncts to biologics or small molecules

Development of existing dietary strategies that have shown promise, but
currently with insufficient evidence to make a firm recommendation, such as
CDED as maintenance therapy, PEN in CD, low red and ultra-processed meat
in UC, Vegetarian diet in IBD, Mediterranean diet in UC

Assessment of 10 days of oral nutritional supplementation and 2 weeks EEN,
as part of the ERAS program, in people with IBD awaiting surgery

Development and assessment of dietary therapies in people with UC and an
ileal pouch-anal anastomosis

Development and assessment of therapies in adults and children with quiescent
IBD that minimize dietary burden

Identification of the optimal nutrition assessment tools for use by clinicians
and people with IBD

Research that reports longitudinal nutritional status assessment data using
BMI in combination with assessments of body composition, muscle function,
or both

Preclinical studies to evaluate the effects of well-defined diets on IBD
pathogenesis

Evaluation of a well-defined diet in healthy people followed for many years

Abbreviations: CD, Crohn’s disease; CDED, the Crohn’s disease exclusion diet; EEN, exclusive enteral nutrition; IBD, inflammatory bowel disease; PEN,

partial enteral nutrition; UC, ulcerative colitis; UPE, ultra-processed foods.

Consensus Papers. The ECCO does not accept, and expressly
disclaims, responsibility for any liability, loss, or risk that
may be claimed or incurred as a consequence of the use or
application of the whole or any part of the Consensus Papers.
When the Consensus Papers mention trade names, commer-
cial products, or organizations, this does not constitute any
endorsement by ECCO and/or any consensus contributor.
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