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Introduction: The ESPEN guideline presents a multidisciplinary focus on clinical nutrition in inflamma-
tory bowel disease (IBD).
Methodology: The guideline is based on extensive systematic review of the literature, but relies on expert
opinion when objective data were lacking or inconclusive. The conclusions and 64 recommendations
have been subject to full peer review and a Delphi process in which uniformly positive responses (agree
or strongly agree) were required.
Results: IBD is increasingly common and potential dietary factors in its aetiology are briefly reviewed.
Malnutrition is highly prevalent in IBD e especially in Crohn's disease. Increased energy and protein
requirements are observed in some patients. The management of malnutrition in IBD is considered
within the general context of support for malnourished patients. Treatment of iron deficiency (paren-
terally if necessary) is strongly recommended. Routine provision of a special diet in IBD is not however
supported. Parenteral nutrition is indicated only when enteral nutrition has failed or is impossible. The
recommended perioperative management of patients with IBD undergoing surgery accords with general
ESPEN guidance for patients having abdominal surgery. Probiotics may be helpful in UC but not Crohn's
disease. Primary therapy using nutrition to treat IBD is not supported in ulcerative colitis, but is
moderately well supported in Crohn's disease, especially in children where the adverse consequences of
steroid therapy are proportionally greater. However, exclusion diets are generally not recommended and
there is little evidence to support any particular formula feed when nutritional regimens are constructed.
Conclusions: Available objective data to guide nutritional support and primary nutritional therapy in IBD
are presented as 64 recommendations, of which 9 are very strong recommendations (grade A), 22 are
strong recommendations (grade B) and 12 are based only on sparse evidence (grade 0); 21 recom-
mendations are good practice points (GPP).

© 2017 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.
orbes), j.escher@erasmusmc.nl (J. Escher), hebuterne.x@chu-nice.fr (X. H�ebuterne), klek@poczta.onet.pl (S. Kłęk),
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Table 1
Recommendations from the systematic review.

Grade A Omega-3 supplementation in maintenance of UC not supported
High fibre diet in maintenance of Crohn's not supported
Treatment of iron deficiency anaemia in IBD is valuable (oral or iv)

Grade B Probiotics are ineffective in maintenance of CD
Elemental diet is ineffective in inducing remission in CD in adults
Probiotics are effective in maintenance of UC
Probiotics are effective in inducing remission in acute UC
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1. Introduction

Inflammatory bowel disease (IBD), predominantly ulcerative
colitis (UC) and Crohn's disease (CD), is now common in the entire
developed world. A systematic review conducted in 2012 demon-
strated a range of prevalence rates for UC from 0.6 to 505 per
100,000, and for CD the estimates range from 0.6 to 322 per
100,000 [1,2]. IBD affects children as well as adults, with 15e20% of
patients being diagnosed during childhood [3]. A study from
Scotland suggests that as much as 50% of IBD may now present
during childhood and adolescence [4].

The involvement of the gastrointestinal tract has encouraged
the investigation of the relationship between nutrition and IBD,
both for ways to prevent IBD and to support IBD treatment.
Malnutrition can occur as well in UC and CD, but is a considerably
greater problem in CD given its capacity to affect any part of the
gastrointestinal tract, unlike UC, which is restricted to the colon and
has few direct malabsorptive effects [5]. As in adults, malnutrition
is prevalent in paediatric IBD, mainly in active disease and more in
CD than in UC.

In both UC and CD malnutrition may be the result of reduced
oral intake, increased nutrient requirements, increased gastroin-
testinal losses of nutrients, and occasionally from drugenutrient
interactions [5]. The severity of malnutrition in IBD is influenced by
the activity, duration and extent of the disease, and particularly to
the magnitude of the inflammatory response which drives catab-
olism and is anorexigenic. Patients with CD remain at risk even
when their disease appears quiescent, whereas patients with UC
generally develop problems only when the disease is active [6].
Although patients with IBD thus constitute a high-risk population
for malnutrition, the principles of screening for malnutrition, with
its subsequent assessment and management, are in common with
those for other chronic conditions.

Nutritional care is clearly important in the treatment of patients
with IBD and includes prevention of the treatment of malnutrition
and micronutrient deficiencies, prevention of osteoporosis, and, in
children promotion of optimal growth and development [7e11].

2. Methodology

The present ESPEN guideline for Clinical Nutrition in IBD began
with updated methodology dating from 2011, which has since
(2015) been replaced by new standard operating procedures for
ESPEN guidelines and consensus papers [12]. These new and more
rigorous methodologies for ESPEN guidelines both have a focus on
disease rather than the historical technique-based approach
(enteral vs parenteral). The multidisciplinary, multinational
approach remains, but the guidelines are more structured and
depend on systematic review, relying on expert opinion only when
the systematic approach is not possible or yields inconclusive re-
sults. In the specific case of guidelines for Clinical Nutrition in IBD
there were previous ESPEN guidelines for enteral and parenteral
nutrition in gastrointestinal disease [13,14].

For the present guideline an expert writing panel was sought,
both to retain some of the key contributors from 2006 and 2009 (by
mutual consent) and to introduce new faces. An intended fully
integrated approach for joint guidelines with the European Crohn's
and Colitis Organisation (ECCO) and the European Society for
Paediatric Gastroenterology Hepatology and Nutrition (ESPGHAN)
was explored, but although there were positive discussions prac-
tical obstacles prevented this. The following guidelines are there-
fore informed by discussion with representatives from ECCO and
ESPGHAN, but are not joint guidelines and form the recommen-
dations of ESPEN alone. The expert panel was accredited by the
ESPEN Guidelines Group, by the ESPEN Education and Clinical
Practice Committee, and by the ESPEN Executive. All members of
the working group had declared their individual conflicts of inter-
est according to the rules of the International Committee of Medical
Journal Editors (ICMJE).

Following the previous methodology, the expert panel created a
series of clinical questions for adult and paediatric practice, pre-
sented according to the PICO formulation, which stands for Popu-
lation, Intervention, Comparison and Outcome. PICO questions
accordingly include short but exact definitions of the population of
interest, the intervention, comparators, and outcome. It was
anticipated that the data would not permit satisfactory analyses in
all cases and that for some questions data would be differently
robust for adult and child patients. It was nonetheless felt appro-
priate to try to present the data for all age groups in a comparable
format. The interpretation of the data from the literature was to be
based on the panel's decision as to the outcomes that matter most
to patients, and not necessarily the outcomes presented in the
original studies. It was recognised from the outset that some as-
pects of nutrition in IBD would not be susceptible to fruitful sys-
tematic review, and it was initially intended that the guidelines
would be constructed in two parts: a first sectionwith the elements
which would necessarily be opinion-based, and a second section
considering those elements susceptible to systematic review. The
Cochrane team of Prof Leonard Leibovici in Israel was commis-
sioned by ESPEN to conduct the systematic review according to
questions devised by the expert panel for this second section. The
Cochrane Centre assessed 1299 papers in the systematic review.
The data were almost uniformly poor or absent, with studies which
were typically small and underpowered. Few strong recommen-
dations were possible and amajor need for new and better research
was identified. Only three Grade A recommendations were
possible, and two of these were negative. Grade B evidence sup-
ported four further recommendations, butmost of the questions for
which clinical answers were sought remain unanswered (Table 1).

Faced with the poor, but not entirely unexpected, outcome of
the systematic review, the design and methodology of the present
guideline were modified substantially according to the current
ESPENmethodology [12]. In conjunctionwith the ESPENGuidelines
Group the expert panel expanded the PICO-style questions to
include the areas intentionally omitted from the original commis-
sion to the Cochrane Centre, and reformulated those originally
selected so as to permit a more comprehensive framework to
enable constructive and practical recommendations. A final list of
40 PICO-style questions was created, which ultimately generated
64 recommendations.

The time interval inherent in this process meant that it was
necessary to redraft the commentaries intended to accompany the
questions and recommendations, and in some cases to create these
de novo. The opportunity was taken to perform an additional
literature search based on PubMed terms relevant to each question
(Appendix A). This process obviously falls short of a second sys-
tematic review, but its results are felt by the ESPEN Guidelines
Group to represent sufficiently high levels of robustness and au-
thority in combination with the earlier analysis. The combined



Table 3
Classification of the strength of consensus.

Strong consensus Agreement of >90% of the participants

Consensus Agreement of >75e90% of the participants
Majority agreement Agreement of >50e75% of the participants
No consensus Agreement of <50% of the participants
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result of these approaches means that the guidelines now form a
single Results section based around 40 questions, and there is no
longer a distinction between areas with and without expectations
of strong objective data.

The recommendations were graded according to the Scottish
Intercollegiate Guidelines Network (SIGN) grading system (Table 2).
Grading is based on the systematic determination of the level of
evidence for the literature, onwhich the recommendation is based.
In total, 36 references have been graded as listed in the evidence
table (Appendix B)

All recommendations were drafted by the working group were
made available to interested ESPEN members via an internet plat-
form for comments and online voting (DELPHI round, March/April
2016). Five voting options (agree, rather agree, indecisive, rather
agree, disagree) and the possibility to place individual comments
were offered. A total of 29 experts participated in the Delphi pro-
cess prior to the final consensus conference on April 18th, 2016. If
the recommendations received more than 75% agreement in the
DELPHI, they were usually finalized without further discussion. All
other recommendations were revised by the working group and
the revised versions underwent a second voting round during the
final consensus conference. The voting results are indicated for
each recommendation according to the current ESPEN classification
(Table 3).

3. Results

I. Nutrition in aetiology and its potential to prevent inflammatory
bowel disease

Can diet affect the incidence of IBD?
Recommendation 1:

A diet rich in fruit and vegetables, rich in n-3 fatty acids, and
low in n-6 fatty acids is associated with a decreased risk of
developing Crohn's disease or ulcerative colitis and is therefore
recommended.

Grade of recommendation 0 e Strong consensus (90%
agreement)

Commentary:
The rising incidence of IBD in Western countries has generally

predated that in developing nations, supporting the hypothesis that
'Westernization' of our lifestyle has led to the increased incidence
of IBD. Smoking, antibiotic use, and diet are potentially reversible
risk factors for IBD. Multiple dietary components may impact on
Table 2
Grades of recommendations.

Grade Level of evidence Explanation

A 1þþ or 1þ At least onemetaanalysis, systematic review, or RCT
rated as 1þþ, and directly applicable to the target
population; or
A body of evidence consisting principally of studies
rated as 1þ, directly applicable to the target
population, and demonstrating overall consistency
of results

B 2þþ or 2þ A body of evidence including studies rated as 2þþ,
directly applicable to the target population; or a
body of evidence including studies rated as 2þ,
directly applicable to the target population and
demonstrating overall consistency of results: or
extrapolated evidence from studies rated as 1þþ or
1þ.

O 3 or 4 Evidence level 3 or 4; or extrapolated evidence from
studies rated as 2þþ or 2þ

GPP Good practice points. Recommended best practice
based on the clinical experience of the guideline
development group
the resident flora, generating dysbiosis diminishing or damaging
the mucus layer, may increase intestinal permeability or increase
the ability of pathological microbiota to adhere to epithelial cells or
translocate across the epithelial barrier. For example, in a recent
study it has been shown that western diet induces changes in the
composition of gut microbiota, alters host homeostasis and pro-
motes an unfavourable gut colonisation in genetically susceptible
mice [15].

Many studies have evaluated the effect of diet on the risk of
developing IBD. However most of them are retrospective case-
econtrol studies. In 2011 Hou and al. published the first systematic
review entitled “Dietary Intake and Risk of Developing IBD” [16].
They used guideline-recommended methodology to evaluate the
association between pre-illness intake of nutrients (fats, carbohy-
drates, protein) and food groups (fruits, vegetables, meats) and the
risk of subsequent IBD diagnosis. Nineteen studies were included,
encompassing 2609 IBD patients (1269 with CD and 1340 with UC),
and over 4000 controls. Themain results of this systemic revieware
the following:

� There is an increased risk of developing UC with high intake of
total fat, PUFAs, omega-6 fatty acids, and meats,

� There is an increased risk of CD with high intake of PUFAs,
omega-6 fatty acids, saturated fats, and meat.

� There is a decreased risk of CD, but not UC, with high intake of
dietary fibre and fruits. A consistent association was shown
between high dietary fibre and decreased risk of CD, with the
protective effect observed to be statistically significant in those
consuming more than 22.1 g/d. The review also observed that a
high intake of fruit is associated with a 73e80% decreased risk of
CD. This association was confounded by dietary fibre intake and
the fact that a diet high in fruits may conversely be low in fats
and meats.

� There is no consistent association between total carbohydrate
intake and IBD risk, even in studies reporting intake greater than
double the recommended daily intake.

Some important studies from established prospective cohorts
[the Investigation into Cancer and Nutrition (EPIC) cohort and the
Nurses' Health Study I and II cohorts], have been recently published
and bring additional and important new insights.

Fibre, fruit and vegetables: In a large prospective cohort study
including 170,776 female registered nurses followed over 26 years,
269 incident cases of CD and 338 cases of UC were identified [17].
Compared to women with the lowest energy-adjusted fibre intake,
intake of fibre in the highest quintile (median 24 g per day) was
associated with a significant reduction in risk of CD [hazard ratio
(HR) 0.59, 95% confidence interval (CI) 0.39e0.90] but not UC.
Interestingly, this association seemed specific for fibre from fruits in
particular, and only to a lesser degree from vegetables and crucif-
erous vegetables. No association was identified between intake of
fibre from other sources such as cereals, whole grains, or legumes.
This association was also slightly stronger with respect to small
bowel as opposed to colonic CD.

In a recent meta-analysis including a total of 14 caseecontrol
studies [18], consumption of vegetables was negatively associated
with the risk of UC (OR ¼ 0.71, 95% CI 0.58e0.88, n¼ 9 studies), but
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not with CD (OR ¼ 0.66, 95% CI 0.40e1.09, n ¼ 8 studies). Higher
consumption of fruit was negatively associated with the risk of UC
(OR¼ 0.69, 95% CI 0.49e0.96, n¼ 8 studies) and CD (OR¼ 0.57, 95%
CI 0.44e0.74, n ¼ 10 studies). On subgroup analysis the intake of
vegetables was negatively associated with the risk of CD in studies
carried out in Europe (OR ¼ 0.36, 95% CI 0.23e0.57), but not in Asia
(OR ¼ 1.00, 95% CI 0.50e2.03).

Dietary fat: Among the 170,805 women enrolled in the Nurses'
Health Study the effect of energy-adjusted cumulative average total
fat intake, as well as specific types of fat and fatty acids, on the risk
of CD and UCwas examined using Cox proportional hazardsmodels
adjusting for potential confounders [19]. Cumulative energy-
adjusted intake of total fat, saturated fats, unsaturated fats, n-6
and n-3 polyunsaturated fatty acids (PUFA) were not associated
with risk of CD or UC. However, greater intake of long-chain n-3
PUFAwas associated with a trend towards lower risk of UC (Hazard
ratio (HR) 0.72; 95% CI 0.51e1.01). In contrast, high long-term
intake of trans-unsaturated fatty acids was associated with a
trend towards an increased incidence of UC (HR 1.34, 95% CI
0.94e1.92).

In the EPIC study, 229,702 participants were recruited from nine
European centres between 1991 and 1998 [20]. At recruitment,
dietary intakes of DHA and fatty acids were measured using vali-
dated food frequency questionnaires. In a nested caseecontrol
analysis, each participant who developed incident UC (n¼ 126) was
matched with four controls. The highest quartile of intake of lino-
leic acid was associated with an increased risk of UC (odds ratio
(OR): 2.49; 95% CI: 1.23 to 5.07, p ¼ 0.01) with a significant trend
across quartiles (OR 1.32 per quartile increase (95% CI: 1.04 to 1.66;
p ¼ 0.02 for trend). In another nested caseecontrol analysis of the
EPIC study [21], each participant who developed incident CD
(n ¼ 79) was matched with four controls. All higher quintiles of
DHA intake were inversely associated with development of CD; the
highest quintile had the greatest effect size (OR 0.07; 95% CI
0.02e0.81). The OR trend across quintiles of DHA was 0.54 (95% CI
0.30e0.99). Including BMI in the multivariate analysis, due to its
correlation with dietary fat showed similar associations. There
were no associations with the other dietary fatty acids studied.

Looked at from an alternative perspective in nearly 200 children
with a new diagnosis of CD, Costea et al. again concluded that a
high omega-6:omega-3 ratio in the diet predisposes to the condi-
tion (odds ratio of up to 3), but that this is the case only for those
with specific polymorphisms of the CYP4F3 and FADS2 genes [22].
The two genes code for a leukotriene B4 inhibitor and for enzymes
in PUFAmetabolism respectively and further support an interaction
between nature and nurture in IBD.

It is also possible (and of relevance to nutrition when it is used
therapeutically) that it is not only the fats themselves that are
important, but additional agents employed to keep them in forms
that are aesthetically acceptable. The emulsifiers used in commer-
cially prepared foods may be implicated in this regard, with at least
one (polysorbate 80) having a proposed specific mechanism as it in-
creases bacterial translocation across the intestinal epithelium [23].

Vitamin D: Khalili et al., using the Nurses' Health Study cohort,
demonstrated a lower risk for both CD (HR 0.48, 95% CI 0.30e0.77)
and UC (HR 0.62, 95% CI 0.42e0.90) inwomenwhowere residing in
southern latitudes at age 30, compared to those residing in
northern latitudes [24]. In a prospective cohort study of 72,719
women (age, 40e73 y) enrolled in the Nurses' Health Study, women
completed an assessment of diet and lifestyle, from which a 25-
hydroxy vitamin D [25(OH)D] prediction score was developed
and validated against directly measured levels of plasma 25(OH)D
[25]. During 1,492,811 person-years of follow-up 122 incident cases
of CD and 123 new cases of UC were documented. The median
predicted 25(OH)D level was 22.3 ng/mL in the lowest, and 32.2 ng/
mL in the highest quartiles. Compared with the lowest quartile for
vitamin D levels, themultivariate-adjusted HR for CDwas 0.54 (95%
CI: 0.30e0.99) in the highest quartile for vitamin D, and 0.65 (95%
CI, 0.34e1.25) for UC. Compared with women with a predicted
25(OH)D level less than 20 ng/mL, the multivariate-adjusted HR for
UC was 0.38 (95% CI, 0.15e0.97) and a non-significant 0.57 for CD
(95% CI, 0.19e1.70) for women with a predicted 25(OH)D level
greater than 30 ng/mL. There was a significant inverse association
between dietary and supplementary vitamin D and UC, and a non-
significant reduction in CD risk.

Zinc: There has been limited examination of the role of micro-
nutrients in IBD pathogenesis. Dietary zinc is promising as a risk
factor and may influence risk of IBD through effects on autophagy,
innate and adaptive immune response and maintenance of the
intestinal barrier. In a recent study concerning zinc intake and
incidence of IBD, data from 170,776 women from the Nurses Health
Study I and Nurses Health (using semi-quantitative food ques-
tionnaire) were presented. Therewere 269 incident cases of CD and
338 of UC [26]. Zinc intake ranged from amedian of 9 mg/day in the
lowest quintile to 27 mg/day in the highest quintile. Compared to
women with the lowest quintile of intake, the multivariate hazard
ratios (HR) for CD were 0.92 (95% CI, 0.65e1.29) for the second
quintile of intake, 0.60 (95% CI, 0.40e0.89) for the third quintile,
0.57 (95% CI, 0.38e0.86) for the fourth quintile, and 0.74 (95% CI,
0.50e1.10) for the highest quintile (p for trend ¼ 0.003). Compared
to individuals with intake of zinc less than the recommended daily
allowance (8 mg/day), those with an intake of 8e16 mg/day (HR
0.69, 0.44e1.08) and >16 mg/day (HR 0.52, 0.32e0.86) had a
reduced risk of CD. The association was stronger for dietary zinc
(HR 0.63, 95% CI: 0.43e0.93), comparing extreme quintiles, than for
zinc intake from supplements. In conclusion, in two large pro-
spective cohorts of women, intake of zinc was inversely associated
with risk of CD but not UC.

Dietary pattern: Within the prospective EPIC programme, a
nestedmatched caseecontrol study was performed among 366,351
participants with IBD data, which included 256 incident cases of UC
and 117 of CD, and 4 matched controls per case [27]. Dietary intake
was recorded at baseline from validated food frequency question-
naires. Incidence rate ratios for the development of UC and CDwere
calculated for quintiles of the Mediterranean diet score, and a
posteriori dietary patterns were produced from factor analysis. No
dietary pattern was associated with either UC or CD. Specifically
there were no associations with a Mediterranean diet and either
condition. However, when excluding cases occurring within the
first 2 years after dietary assessment, there was a positive associ-
ation between a “high sugar and soft drinks” pattern and UC risk
(incidence rate ratios for the 5th versus the 1st quintile: 1.68
(1.00e2.82). When considering the foods most associated with the
pattern, high consumers of sugar and soft drinks were at higher UC
risk only if they had low vegetable intakes.

Other micronutrients, microparticles and the unintentional in-
clusion of trace metals in the diet, such as by the swallowing of
toothpaste, have been explored and there are no robust data to
indicate important effects on IBD pathogenesis (reviewed by
Andersen et al. [28]).

In conclusion, the external environment offers particular
promise as a modifiable risk factor for both incident disease and for
outcomes in those with established disease [29]. Many concordant
results suggest that a diet rich in fruits and vegetables in n-3 fatty
acids and low in n-6 fatty acids is associated with a decreased risk
of developing CD or UC. Interesting new data suggest that a diet
rich in vitamin D and zinc may also protect against CD but not UC.
Rigorous randomized controlled trials examining the effect of di-
etary factors are required to establish or refute the role of these
factors in achieving and maintaining disease remission.
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Does breastfeeding protect against IBD?
Recommendation 2:

Breastfeeding can be recommended, because it is the optimal
food for infants and it reduces the risk of IBD.

Grade of recommendation B e Strong consensus (93%
agreement)

Commentary:
An early case control study conducted in 9 countries included

499 patients to investigate childhood factors predicting IBD yielded
no significant differences between patients and controls in the
frequency of breast feeding, cereal consumption, sugar added to
milk in infancy, and other dietetic factors [30]. This finding was
confirmed in a German study [31]. In contrast, an Italian study
indicated that lack of breastfeeding is associated with an increased
risk of UC (OR ¼ 1.5; 95% CI: 1.1e2.1) and CD (OR ¼ 1.9; 95% CI:
1.1e3.3) [32]. Systematic reviews from 2004 and 2009 concluded
strongly in favour of breastfeeding [33,34] and subsequent studies
have reinforced this interpretation. A caseecontrol study from New
Zealand reported that breastfeeding was protective against IBD (CD
OR 0.55 [0.41e0.74], UC OR 0.71 [0.52e0.96]) with a duration-
response effect [35]. Comparable data were reported from a
Danish cohort study, in which breastfeeding for >6 months
decreased the odds of IBD (OR, 0.50; 95% CI, 0.23e1.11) [36]. More
recently still, 2 further publications confirmed this relationship,
one from the US and another from AsiaePacific. The US study was a
single centre study in which the relation between breastfeeding
and requirement for disease-related surgery in 333 CD and 270 UC
patients was examined. Among those with CD, being breastfed was
associated with reduced risk of CD-related surgery (34% vs. 55%),
while none of the early life variables influenced disease phenotype
or outcome in UC [37]. The AsiaePacific study included 442 inci-
dent IBD cases from eight countries in Asia and Australia and 940
controls. In a multivariate model, being breastfed for >12 months
decreased the odds for CD (aOR 0.10; 95% CI 0.04 to 0.30) and UC
(aOR 0.16; 0.08 to 0.31) in Asians [38].

Breastfeeding for around six months is desirable in all infants
[39]. Regarding longer periods of breastfeeding, current European
recommendations suggest that breastfeeding is continued as long
as mutually desired by both mother and infant [39]. In summary,
the majority of the literature (and in particular the more recent
publications) supports the importance of breastfeeding as a pro-
tective factor in early childhood regarding the development of IBD.
What is the risk of malnutrition in IBD; what are the consequences?
Recommendation 3 A:

Patients with IBD are at risk and therefore should be screened
for malnutrition at the time of diagnosis and thereafter on a
regular basis.

Grade of recommendation GPP e Strong consensus (96%
agreement)

Recommendation 3 B:
Documented malnutrition in patients with IBD should be

treated appropriately, because it worsens the prognosis, compli-
cation rates, mortality and quality of life.

Grade of recommendation GPP e Strong consensus (96%
agreement)

Commentary:
Adults with IBD are at increased risk of malnutrition, with def-

icits more common in patients with CD than UC [40]. Obese pa-
tients may have covert deficits in lean mass which may be
unmasked by tools such as skinfold thickness measurement. Pa-
tients with active IBD, particularly those whose disease is poorly
responsive to medical therapy, are at highest risk of poor nutrition.
In adults, risk of malnutrition can be assessed with validated
screening tools [41].

Malnourished patients with IBD are more likely to be hospital-
ised following emergency department attendance [42] and are
more likely to be admitted to hospital due to infection [43]. In
hospitalised patients malnutrition is an independent risk factor for
venous thromboembolism [44], non-elective surgery [45], longer
admission [40,45] and increased mortality [40].

Pragmatically optimising nutrition status may improve out-
comes for patients with IBD therefore it is logical to screen for, and
manage, undernutrition using an appropriately trained multidis-
ciplinary team.

Malnutrition in children: Malnutrition in childhood Crohn's is
common at diagnosis and may persist despite disease treatment
[46]. Children with UC are also at risk of poor nutrition but nutri-
tional deficits may not be immediately obvious on assessment of
just height and weight [47]. Although a variety of screening tools
exists, the tools have poor ability to discern different levels of
nutrition risk for childrenwith IBD [48]. Poor nutrition in childhood
IBD contributes to disrupted pubertal development and impaired
growth velocity which may lead to short stature in adulthood.

Malnutrition plays a role in the pathogenesis of IBD, in its clin-
ical presentation and in disease treatment and outcome. As in
adults, the mechanisms involved include limited food intake,
malabsorption of nutrients, and increased nutrient losses. With
specific drugs (sulfasalazine, methotrexate, steroids) it can include
interactions between these drugs and nutrients.

Of particularly importance in paediatric IBD is growth failure,
which is the result of a combination of inflammation and chronic
malnutrition [49]. Growth failure is seen in 15e40% of children
with IBD [49,50]. Both growth failure and delay of puberty are more
common in Crohn's than in UC. Despite greater disease awareness,
growth failure is still found to precede the diagnosis of Crohn's by
many years in a high proportion of patients. This may have an
adverse effect on the final height of these patients, who commonly
fail to reach their final predicted height: short stature (final height
below 5th percentile) is present in up to 30% of Crohn's patients
[51].

Iron deficiency is particularly common in paediatric IBD, while
other deficiencies include folic acid, zinc, magnesium, calcium, vi-
tamins A, B12, D, E, and K [52]. A detailed discussion of nutritional
assessment is beyond the scope of these guidelines, however, a
careful account of nutrition intake, anthropometric measurements,
including history of growth with plotting of previous measure-
ments of weight and height and assessment of growth rate are
essential. Laboratory work up to identify and treat nutrient de-
ficiencies is also essential.

Do patients with IBD have altered energy requirements?
Recommendation 4:

In general, the energy requirements of patients with IBD are
similar to those of the healthy population; provision should be in
line with this.

Grade of recommendation GPP e Strong consensus (93%
agreement)

Commentary:
For clarity this question can be formulated in two ways; firstly

do patients with IBD have an altered energy requirement compared
to healthy individuals, and secondly do energy requirements vary
with disease activity. It is also worth noting that an individual pa-
tient's daily energy requirement includes their resting energy
expenditure (REE), which includes the energy cost of depositing
tissue/growth, energy expended in physical activity, and dietary
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induced thermogenesis. An important consideration highlighted in
paediatric data is how to adjust for differences in energy expen-
diture attributable to body size: patients with greater mass have
greater REE. This effect may not be fully negated by expressing REE
per unit of mass or lean mass, and alternative analyses have been
proposed [53e55].

There are relatively few studies examining energy expenditure
in patients with UC and all studies are of only small numbers of
patients. There may be an increase in metabolic activity at times of
acute severe colitis compared to remission in adults [56,57] which
is understandable considering that systemic disturbance (fever and
tachycardia) is common. However, an increase in REE is likely to be
offset by reduction of physical activity. Significant reduction in di-
etary intake is common in acute colitis and may result in negative
energy balance [58]. Inconsistent results about changes in resting
energy expenditure are found for milder disease activity and for
children.

One single study has measured total energy expenditure in
adults with CD and recorded normal values [59]. Comparison be-
tween other studies of resting energy is hampered by differing
presentation of data. However, measured REE has consistently been
found to be similar to predictive equations based on weight in
adults [60,61] or children [62e65]. Measured REE/kg in adult pa-
tients has been found to be higher than [66] or the same as [67] that
measured in healthy controls. However, this could be due to inad-
equate consideration of body size and the relative proportions of
tissues of differing metabolic activity. REE does not appear to be
raised in patients with weight loss, but decreased nutrient intake
and malabsorption has been shown in these patients [68,69]. No
consistent association between CD activity and REE in adults has
been demonstrated. In children with Crohn's, measured REE has
not been demonstrated to be significantly different in children
before and after infliximab (anti-TNF) [70e72] and no consistent
association has been found between REE/kg FFM and markers of
disease activity [73].

In summary, patients with IBD do not have an increased energy
expenditure as a direct result of their disease and predictive
equations are suitable for estimating requirements. Dietary intake
may be inadequate to meet even normal requirements particularly
during periods of disease activity which may lead to weight loss.
Measurement of REE by indirect calorimetry could be used in
troublesome cases.
Do patients with IBD have altered protein requirements?
Recommendation 5 A:

Protein requirement are increased in active IBD, and intake
should be increased (to 1.2e1.5 g/kg/d in adults) relative to that
recommended in the general population.

Grade of recommendation GPP e Strong consensus (96%
agreement)

Recommendation 5 B:
The protein requirements in remission are generally not

elevated and provision should be similar (about 1 g/kg/d in adults)
to that recommended for the general population.

Grade of recommendation GPP e Strong consensus (96%
agreement)

Commentary:
Patients with IBD develop a relative reduction in lean mass

and increase in adiposity over time. This may occur due to
chronically poor dietary intake, increased rates of protein turn-
over and gut loss of nutrients during phases of active disease or
from the effect of disease treatments. Corticosteroids increase net
loss of protein in children [74] and adults [75] with Crohn's. In
contrast administration of elemental or polymeric feed as treat-
ment of Crohn's or as adjunctive nutrition support results in
reduction of proteolysis and acquisition of lean tissue in children
and adults [1,76,77]. In children with active CD one study exam-
ined the reduction in protein turnover resulting from treatment
with Infliximab and demonstrated improved protein metabolism
in patients receiving parenteral nutrition both before and after
infliximab treatment [72].

Monitoring of anthropometry provides insight into which pa-
tients develop relative deficits in lean mass and therefore would
benefit from nutritional supplementation. There is no good evi-
dence that the daily protein needs of IBD patients differ from those
of healthy controls, but as discussed elsewhere poor appetite and
restricted dietary intake is commonplace. In patients receiving
steroids and gut rest, enteral tube feeding may provide beneficial
effects on protein turnover without deleterious consequences on
disease activity.

There is no good evidence that the daily protein needs of IBD
patients in remission differ from those of healthy controls. Provi-
sion of 1 g protein for each kilogram of body weight is therefore
reasonable. However in active inflammation the proteolytic, cata-
bolic response justifies an increase in provision to 1.2e1.5 g/kg
bodyweight [78,79].
Do patients with IBD have an altered micronutrient requirement?
Recommendation 6:

Patients with IBD should be checked for micronutrient de-
ficiencies on a regular basis and specific deficits should be
appropriately corrected.

Grade of recommendation GPP e Strong consensus (100%
agreement)

Commentary:
Patients with IBD are vulnerable to micronutrient deficits due to

gut loss from diarrhoea and inadequate dietary intake from
anorexia accompanying disease activity. At times when nutrition
support is offered then multivitamin and micronutrient supple-
ments should also be offered to ensure an appropriately balanced
nutritional intake.

When interpreting blood results of micronutrients and trace
elements it is important to consider that many serum values, or
markers of status, are positive or negative acute phase reactants;
Serum levels rise or fall, as part of the inflammatory response; for
example ferritin, and copper increase but folate, selenium and zinc
decrease in inflammation [80]. In light of this some authors have
examined micronutrient status in patients in clinical disease
remission and found deficits of a variety of micronutrients [81,82].
Furthermore, deficits may be present even in apparently well
nourished individuals [83]. These observations highlight the need
for routine monitoring (perhaps annually) to screen for deficiency.
A daily multivitamin supplement may correct most deficiencies but
is no guarantee of adequacy, even over the long term; iron, zinc and
Vitamin D are likely to require specific replacement regimens [84].
Poor compliance, particularly in adolescents, is common with
multivitamin supplements and patient education about the ratio-
nale behind their use is important [85].

Consequences of deranged micronutrient status include
anaemia, impaired linear growth and poor bone health. Recent
research has focused on Vitamin D; it and its receptor may have
some immunomodulatory properties, which further highlights the
need for specific attention to micronutrient status in patients with
IBD.
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Is iron supplementation needed in IBD?
Recommendation 7 A:

Iron supplementation is recommended in all IBD patients
when iron deficiency anaemia is present. The goal of iron sup-
plementation is to normalize haemoglobin levels and iron stores.

Grade of recommendation A e Strong consensus (100%
agreement)

Recommendation 7 B:
Oral iron should be considered as first-line treatment in pa-

tients with mild anaemia, whose disease is clinically inactive, and
who have not been previously intolerant to oral iron.

Grade of recommendation A e Strong consensus (100%
agreement)

Recommendation 7 C:
Intravenous iron should be considered as first-line treatment

in patients with clinically active IBD, those with previous intol-
erance to oral iron, those with haemoglobin below 100 g/L, and in
patients who need erythropoiesis-stimulating agents.

Grade of recommendation A e Strong consensus (93%
agreement)

Commentary:
Anaemia is considered the most frequent extraintestinal mani-

festation of IBD, usually complicating the course both in UC and
Crohn disease (CD). Prevalence rates of anaemia in IBD vary widely
from 6 to 74% [86]. Anaemia is reported more frequently in hos-
pitalized patients with IBD and occurs more frequently in CD than
in UC [87]. In IBD patients anaemia increases, morbidity, rate of
hospitalization, medical costs and deaths [86,88]. In the majority of
cases, IBD-associated anaemia represents a combination of chronic
iron deficiency and anaemia of chronic disease [86]. The currently
used WHO definition of anaemia (Table 4) applies also to patients
with IBD [89].

All patients with IBD regardless of their age should be assessed
for the presence of anaemia [90]. Themajor forms of anaemia in IBD
are iron deficiency anaemia (IDA), anaemia of chronic disease (ACD)
and anaemia of mixed origin [ECCO Anaemia Statement 1A]. Diag-
nostic criteria for iron deficiency depend on the level of inflamma-
tion. For laboratory screening, complete blood count, serum ferritin,
and C-reactive protein [CRP] should be used [ECCO Anaemia State-
ment 1B]. For patients in remission or mild disease, measurements
should be performed every 6e12months. In outpatients with active
disease such measurements should be performed at least every 3
months [ECCO Anaemia Statement 1B]. In patients without clinical,
endoscopic, or biochemical evidence of active disease, serum
ferritin <30 mg/L is an appropriate criterion for the diagnosis of IDA.
In the presence of inflammation, a serum ferritin up to 100 mg/Lmay
still be consistent with iron deficiency [ECCO Anaemia Statement
1D]. In the presence of biochemical or clinical evidence of inflam-
mation, the diagnostic criteria for ACD are a serum ferritin>100 mg/L
Table 4
Haemoglobin concentrations (in g/L) for diagnosis of anaemia, by population.

Healthy Mild
anaemia

Moderate
anaemia

Severe
anaemia

Boys and girls (0.5e4 years) �110 100e109 70e99 <70
Boys and girls (5e11 years) �115 110e114 80e109 <80
Boys and girls (12e14 years) �110 110e119 80e109 <80
Non-pregnant women and

girls (�15 years)
�120 110e119 80e109 <80

Pregnant women and
girls (�15 years)

�120 100e109 70e99 <70

Men and boys (�15 years) �130 110e129 80e109 <80
and transferrin saturation <20%. If the serum ferritin level is be-
tween 30 and 100 mg/L, a combination of true iron deficiency and
ACD is likely [ECCO Anaemia Statement 1E].

Iron supplementation is recommended in all IBD patients,
whatever their age, when iron-deficiency anaemia is present [ECCO
Anaemia Statement 2A]. Quality of life improves with correction of
anaemia, and this improvement is independent of clinical activity
[91]. The decision to supplement iron in patients without anaemia
is more controversial and will depend on the patients' history,
symptoms and individual preferences. Although there is evidence
of benefit in treating iron deficiency without anaemia in other
conditions such as chronic fatigue and heart failure, such evidence
is not yet available in the context of IBD [90]. In a recent meta-
analysis of randomized controlled trials comparing intravenous
versus oral iron for the treatment on anaemia in IBD, five eligible
studies, including 694 IBD patients, were identified [92]. IV iron
demonstrated a higher efficacy in achieving a haemoglobin rise of
�2.0 g/dL as compared to oral iron (OR: 1.57, 95% CI: 1.13, 2.18).
Treatment discontinuation rates, due to adverse events or intoler-
ance, were lower in the IV iron groups (OR: 0.27, 95% CI: 0.13, 0.59).
Similarly, the occurrence of gastrointestinal adverse events was
consistently lower in the IV iron groups. On the contrary, serious
adverse events (SAEs) were more frequently reported among pa-
tients receiving IV iron preparations (OR: 4.57, 95% CI: 1.11, 18.8);
however, the majority of the reported SAEs were judged as unre-
lated or unlikely to be related to the study medication. The recent
European Crohn's and Colitis Organization (ECCO) guidelines [90]
conclude that ‘‘IV iron is more effective, shows a faster response,
and is better tolerated than oral iron’’ and state that ‘‘IV iron should
be considered as first line treatment in patients with clinically
active IBD, with previous intolerance to oral iron, with haemoglo-
bin below 100 g/L, and in patients who need erythropoiesis-
stimulating agents; while oral iron may be used in patients with
mild anaemia, whose disease is clinically inactive, and who have
not been previously intolerant to oral iron [90]. The estimation of
iron need is usually based on baseline haemoglobin and body
weight (Table 5) [93].

Anaemia seems to recur frequently and fast after intravenous
iron therapy [94]. After successful treatment of iron deficiency
anaemia with intravenous iron, re-treatment with intravenous iron
should be initiated as soon as serum ferritin drops below 100 mg/L
or haemoglobin below 12 or 13 g/dL according to gender [ECCO
Anaemia Statement 3E].
II. Dietetic recommendations in active disease

Should IBD patients with active disease adhere to a specific diet?
Recommendation 8:

There is no “IBD diet” that can be generally recommended to
promote remission in IBD patients with active disease.

Grade of recommendation GPP e Strong consensus (96%
agreement)

Commentary:
Lately, there is interest in specific carbohydrate, paleolithic,

gluten-free, low FODMAP, u-3 PUFA enriched and other diets in
Table 5
Simple scheme for estimation of total iron need [93].

Haemoglobin g/L Body weight <70 kg Body weight �70 kg

100e120 (women) 1000 mg 1500 mg
100e130 (men) 1000 mg 1500 mg
70e100 1500 mg 2000 mg
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active IBD. However RCT data regarding the effects of experimental
diets on intestinal inflammation or on inducing remission are still
lacking at this time. An adequately powered RCT of fructo-
oligosaccharides (FOS) showed no clinical benefit in patients with
active CD [95]. Therefore, no “oral IBD diet” can be generally rec-
ommended to promote remission in IBD patients with active dis-
ease. This recommendation does not prelude the needs of all IBD
patients to receive an individual (nutritional) approach based on
their specific personal situation, preferably with the active input of
a dedicated dietician or nutritionist as part of the multidisciplinary
approach. It is important that each IBD patient with active disease
should undergo malnutrition screening and diet counselling in the
case of malnutrition. It is recorded that approximately 75% of
hospitalised CD patients suffer from malnutrition and 33% have a
BMI <20 kg/m2 [96]. Screening for nutritional deficiencies in
chronic disease patients is warranted.

Enteral nutrition (EN), as an exclusive form of nutrition (EEN),
has generated interest over 30 years as a treatment modality for
active IBD since it is hypothesized to promote mucosal healing in
the gastrointestinal tract by altering favourably the intestinal
microbiota, reducing intestinal permeability, enhancing barrier
defence and adaptation, and promoting a reduction of pro-
inflammatory cytokines. In an open-label-trial in 37 CD children
it was demonstrated that mucosa healing was significantly higher
in the polymeric (74%; 95% CI 51%e89%) than the corticosteroid
group (33%; 95% CI 16%e57%, P < 0.05) [97]. In these cases, poly-
meric EN seems more effective that elemental ones [98,99]. EN in a
supplemental form as partial enteral nutrition (PEN) therapy
induced remission in 47 children and young adults [100], whereas
this effect was not found in a former RCT in 50 CD children [101].
Due to strong concerns over corticosteroid use and aiming for
optimal growth in children, EN is often first-line therapy for pae-
diatric patients with active CD [102]. Although EEN as primary
therapy in adults with CD has also repeatedly been considered to be
effective the data are not robust. Opposite results have appeared
regarding the amount and nature of fat in the enteral formulae and
on the question of polymeric versus elemental EN in RCTs of adults
with active CD [103e105]. Meta-analyses do not support the use of
EN as primary treatment for acute exacerbations of CD in adults
[102,106]. Patchy clinical conviction and the data, which appear
better than might be expected with placebo, ensure continuing
controversy over its role in adults.
Is there specific dietetic advice for IBD patients with a stoma or
severe diarrhoea?

Recommendation 9 A:

IBD patients with severe diarrhoea or a high output jejunos-
tomy or ileostomy should have fluid output and urine sodium
monitored, and fluid input adapted accordingly (decrease hypo-
tonic fluid and increase saline solutions), with consideration of
food intolerances that may enhance fluid output.

Grade of recommendation 0 e Strong consensus (93%
agreement)

Recommendation 9 B:
Parenteral infusions (fluid and electrolytes) can be needed in

the case of on-going high output stomas.
Grade of recommendation 0 e Strong consensus (96%

agreement)

Commentary:
In the case of extraordinary amount of faecal production, diar-

rhoea or increased/high output stoma (HOS), a systematic diag-
nostic approach is advised in which screening for clostridium,
antibiotic associated diarrhoea, pouchitis in the case of IPAA, bile
acid diarrhoea/steatorrhoea after distal ileal resection, (distal)
colonic inflammation, lactase deficiency in the case of proximal
small intestinal inflammation, and coeliac disease should be
incorporated. Depending on the underlying cause of diarrhoea in
IBD, medication can be considered as well as a supportive diet
regime in some cases (eg lactose restricted diet).

Ongoing and severe diarrhoea or HOS can result in intestinal
insufficiency [107] with malabsorption, unintentional weight loss,
malnutrition, nutritional deficiencies and/or dehydration. Malab-
sorption is an important contributing factor to malnutrition in IBD
[64]. The retrospective study of Baker in 687 stoma patients [108],
showed that early high output (within 3 weeks) from an ileostomy
is common and although 49% resolved spontaneously, 51% needed
ongoing medical treatment, usually because of a short small-bowel
remnant. 71% patients were treated with oral hypotonic fluid re-
striction, glucose-saline solution and anti-diarrhoeal medication to
wean from parenteral infusions and 8% had to continue parenteral
or subcutaneous saline in home-setting. Satisfactory home man-
agement with oral fluid restriction and monitoring of urine sodium
content was demonstrated more than 35 years ago [109]. In a study
in 13 adult (ileal) HOS patients, oral rehydration solutions con-
taining rice maltodextrins (R-ORS) supplementation improved the
sodium and potassium balance. The association of increased body
weight with decreased serum renin concentrations suggests that a
positive water balance also occurred [110]. In another study, 3
different saline and/or glucose solutions were tested in 6 patients
with jejunostomies. Based on this small group, a sipped glucose
electrolyte solution seemed to be the optimal mode of sodium
replacement in patients with HOS [111]. No RCTs are available on
nutritional treatment of IBD related diarrhoea or HOS. Only case
studies on treatment of Crohn with HOS have been published,
which show successful treatment with restriction of hypotonic
fluids, sodium enriched diets, fully enteral nutrition and/or
parenteral sodium-containing infusions.

What are the dietetic recommendations for CD patients with
strictures?

Recommendation 10:

In CD patients with intestinal strictures or stenosis in com-
bination with obstructive symptoms, a diet with adapted texture,
or distal (post-stenosis) enteral nutrition can be recommended.

Grade of recommendation GPP e Strong consensus (95%
agreement)

Commentary:
Some patients with CD develop clinically significant intestinal

strictures. Depending on their severity (degree of obstruction) and
site, nutritional support may become necessary while the effects of
treatment are awaited. Such treatment may be medical (with
drugs) where the narrowing is mainly the result of inflammation, or
mechanical (by balloon dilatation or surgery) when there is fibrotic
scarring. In patients with radiologically identified but asymptom-
atic stenosis of the intestine it is conventional to recommend a
modified diet which is low in insoluble fibre, but there are no
robust data to support this apparently logical approach. When
symptoms are present it may be necessary to adapt the diet to one
of soft consistency, perhaps predominantly of nutritious fluids.

Intestinal fibrosis is a common feature of CD and may appear as
a stricture, stenosis, or intestinal obstruction. Stenosing CD leads to
a significantly impaired quality of life in affected patients and
constitutes a challenging treatment situation. Different treatment
approaches with potentially harmful side effects are frequently
used: medical options (drugs) where the narrowing is mainly the
result of inflammation, endoscopic (by balloon dilatation) or sur-
gical approaches when there is fibrotic scarring. Depending on their
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severity (degree of obstruction) and site, nutritional support may
become necessary while the effects of treatment are awaited at
least in case of (risk of) malnutrition.

A recent Chinese prospective observational study in 59 adult CD
patients with inflammatory bowel strictures showed that 12-weeks
exclusive enteral nutrition (EEN) can effectively relieve inflamma-
tory bowel strictures; (81.4%) achieved symptomatic remission, 35
patients (53.8%) achieved radiologic remission, and 42 patients
(64.6%) achieved clinical remission [112]. A small study of 7 patients
showed no clinical effect of TPN on colonic strictures [113]. No RCTs
are available on nutritional management in IBD strictures. Some
case studies report on occasional effectiveness of TPN or semi-
elementary enteral nutrition.

Although it is common practice to recommend a modified diet
with adapted consistency perhaps predominantly of nutritious
fluids, at least in patients with radiologically identified stenosis of
the (proximal) intestine and obstructive symptoms, or to feed
distally by enteral nutrition whenever this is possible, there are no
robust data to support these apparently logical approaches.
What are the dietetic recommendations for IBD patients with respect
to bone mineral density (including those on steroid therapy)?

Recommendation 11:

In IBD patients (adults and children) with active disease and
thosewho are steroid-treated, serum calcium and 25(OH) vitamin
D should be monitored and supplemented if required to help
prevent low bone mineral density. Osteopenia and osteoporosis
should be managed according to current osteoporosis guidelines.

Grade of recommendation B e Strong consensus (96%
agreement)

Commentary:
Osteoporosis (low bone mineral density BMD) and fractures are

frequently encountered in patients with CD. The prevalence of
osteoporosis in paediatric patients with IBD is approximately the
same as in adult patients. Osteoporosis may already be present
before steroid treatment [114]. In order to prevent fractures,
treatment with bone protecting drugs appears warranted early in
the course of bone disease when bone loss is not yet prominent.
Significant risk factors for low BMD studied in adult IBD pop-
ulations (n ¼ 116 and n ¼ 205) prove to be low serum vitamin D,
male gender, Asian ethnicity, CD, low BMI and corticosteroid use,
whereas no consensus on role of age, or age at diagnosis was found
[115,116]. In children and adolescents with IBD risk factors associ-
ated with low BMD are cumulative corticosteroid dose, height-for-
age Z-score, and BMI Z-score [117].

It should however be remembered also that prednisone treat-
ment in CD can stimulate food intake, promoting an overall positive
energy balance despite large faecal nutrient losses [118].

There is no overall consensus on the vitamin D status and
necessary actions in children and adolescents with IBD. In Veit's
study there is no difference in mean serum 25(OH)D concentration
between children and adolescents with IBD and controls (n ¼ 58
child vs n ¼ 116 HC) [119]. Vitamin D deficiency is common (55%)
among adult patients with active UC, particularly those requiring
corticosteroids (n ¼ 34) [120]. Vitamin D deficiency should be
treated since low plasma 25(OH)D is associated with an increased
risk of surgery and hospitalizations in both CD and UC, and
normalization of 25(OH)D status is associated with a reduction in
the risk of CD-related surgery (n¼ 3217 adults with IBD) [7]. Next, a
higher plasma 25(OH)D is associated with reduced risk of Clos-
tridium difficile infection in patients with IBD (n ¼ 3188 adults with
IBD) [8]. Vitamin D supplementation seemed effective in increasing
serum 25(OH)D levels in 83 children with quiescent CD [121].
A RCT of 132 osteopenic CD patients, showed improved BMD at
lumbar spine after 2 years of once weekly treatment course with
risedronate 35 mg, concomitant with calcium and vitamin D sup-
plementation [122]. An earlier RCT showed no significant benefit of
calcium supplementation (1 g/day) alone on the BMD at 1 year in
corticosteroid-using IBD patients with osteoporosis [123].

Evaluation for vitamin D deficiency is recommended in IBD, and
ensuring always an adequate supply of calcium and vitamin D,
especially in steroid-treated IBD patients. Limitation of corticoste-
roid use helps to prevent low BMD.
Are there subgroups of patients with Crohn's disease who are at
particular risk of fat malabsorption?

Recommendation 12 A:

CD patients treated with sequestrants such as colestyramine
have minimal additional risk of fat malabsorption, and therefore
do not need differences in nutrition therapy compared to other
patients with Crohn's.

Grade of recommendation GPP e Consensus (86% agreement)

Recommendation 12 B:
IBD patients with hyperoxaluria often also have fat malab-

sorption and these patients should be counselled regarding fat
malabsorption.

Grade of recommendation GPP e Consensus (88% agreement)

Commentary:
The common causes of bile acid malabsorption are ileal resec-

tion and inflammation of the terminal ileum, common in CD.
Decreased reabsorption of conjugated gall bile acids leads to excess
transmission to the colon, where deconjugation by bacteria occurs.
Osmotic diarrhoea and (in severe bile acid malabsorption) fat
malabsorption might be a consequence [96]. If mild, bile acid
diarrhoea can be controlled by a sequestrant such as cholestyr-
amine [124,125]. In a double-blind cross-over study in 14 CD pa-
tients who had undergone ileal resection, no negative effect of
colestyramine treatment on jejunal fat absorption was reported. In
severe cases of bile acid malabsorption however, steatorrhoea may
worsen as a result of colestyramine treatment [126].

Enteric (secondary) hyperoxaluria (with increased risk of kidney
stones) occurs in severe small bowel CD associated with fat malab-
sorption and a consecutive elevation of intestinal oxalate absorption.
Enteric hyperoxaluria may occur after ileal resection. Presence of the
colon is an important factor, as oxalate remains available for colonic
absorption because of concomitant fat malabsorption and its bind-
ing of calcium [127]. Urinary oxalate excretion correlates with fat
excretion, as was shown in one study in CD patients undergoing
intestinal resection. Increasing the dietary fat intake in these pa-
tients further increased urinary oxalate excretion [128]. Significantly
lower mean values of urinary oxalate excretion were found in pae-
diatric than in adult Crohn's patients [129]. A reason for this may be
the shorter history of CD, which usually also implies fewer bowel
resections. This implies that a diet low in fat and oxalate and high in
calcium should be recommended in patients with hyperoxaluria.
Restriction of dietary oxalate (teas and fruits mainly) seems war-
ranted only in those with recurring urinary tract stones.
Are exclusion diets effective in achieving remission in active CD?
Recommendation 13:

Exclusion diets cannot be recommended to achieve remission
in active CD, even if the patient suffers from individual
intolerances.

Grade of recommendation GPP e Strong consensus (96%
agreement)
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Commentary:
The systematic enquiry revealed insufficient evidence to make

firm recommendations for exclusion diets as induction therapy.
Exclusion diets have been described to alleviate symptoms [130],
but only few studies reports induction of remission [100,131]. In the
open label study by Sigall-Boneh et al., 47 paediatric and adult CD
patients received polymeric formula feed (50% of caloric intake)
combined with an exclusion diet (no gluten, dairy products, gluten-
free baked goods and breads, animal fat, processed meats, products
containing emulsifiers, canned goods, and no packaged products).
After 6 weeks, remissionwas obtained in 70% of children and 69% of
adults [100]. Another uncontrolled study in only 6 paediatric pa-
tients with moderate-severe CD, using an elimination diet (free of
dairy products, certain grains and carrageenan containing foods)
together with nutraceuticals (consisting of fish peptides, bovine
colostrum, boswellia serrata, curcumin and a multivitamin) as well
as Lactobacillus GG, and also growth hormone (administered daily)
showed induction of remission in all patients [131].

In a randomised controlled trial, longer maintenance of remis-
sion (after successful induction of remission using elemental for-
mula) was seen in patients using a stepwise dietary introduction
programme excluding foods that worsened symptoms, compared
to patients receiving corticosteroids on a tapering schedule while
eating a normal diet [132]. Similar results on maintenance of
remission were reported in an open label study by the same group
using a personal food exclusion diet [133]. Another study reported
maintenance of clinical remission using a IgG4 guided exclusion
diet in adult CD patients [134].

Exclusion diets are labour-intensive for staff, and complex,
challenging and often unpleasant for patients. The systematic
enquiry revealed no evidence that exclusion diets are hazardous
when applied under medical supervision. Evidence was not forth-
coming to indicate that they contribute to nutritional deficiencies.
Nonetheless it is good practice to monitor carefully for deficiencies
that might be predicted from any particular set of exclusions.

Is there evidence for a useful effect of probiotics in active IBD?
Recommendation 14 A:

Probiotic therapy using Escherichia coli Nissle 1917 or VSL#3,
but not necessarily other probiotics, can be considered for use in
patients with mild to moderate UC for the induction of remission.

Grade of recommendation 0 e Strong consensus (92%
agreement)

Recommendation 14 B:
Probiotics should not be used for treatment of active CD.
Grade of recommendation B e Strong consensus (95%

agreement)

Commentary:
Two clinical trials in paediatric UC patients show a moderate

effect of rectal enemas containing Lactobacillus reuteri in mild distal
colitis [135] and of an oral preparation of VSL#3 in active colitis
[136]. There are no specific data confirming harm, but lack of effi-
cacy and the possible enhanced risks of and from bacteraemia in
acute severe colitis lead the panel to advise against their use.

The systematic enquiry indicated that probiotics were, in gen-
eral, ineffective in active CD. Not a single RCT has been performed
using probiotics as induction treatment in paediatric CD. As stated
in the recent ECCO/ESPGHAN guidelines on paediatric CD, pro-
biotics are also not recommended for maintenance of remission
[137]. It is possible that probiotics other than those studied or
optimised doses and periods of treatment might have more useful
effects, but the panel recommended that they should not be used.
There are some positive data in respect of the use of Lactobacillus
GG in maintenance in children with CD [138].
III. Artificial nutrition in active IBD

Is supportive nutritional therapy (ONS, EN or PN) indicated in
patients with IBD?

Recommendation 15 A:

Oral Nutrition Supplements (ONS) are the first step when
artificial nutrition is indicated in IBD, but generally are a minor
supportive therapy used in addition to normal food.

Grade of recommendation 0 e Strong consensus (92%
agreement)

Recommendation 15 B:
If oral feeding is not sufficient then tube feeding should be

considered as supportive therapy. Enteral feeding using formulae
or liquids should always take preference over parenteral feeding,
unless it is completely contraindicated.

Grade of recommendation A e Strong consensus (100%
agreement)

Recommendation 15 C:
PN is indicated in IBD (i) when oral or tube feeding is not

sufficiently possible, (e.g. when the GI tract is dysfunctional or in
CD patients with short bowel), (ii) when there is an obstructed
bowel where there is no possibility of placement of a feeding tube
beyond the obstruction or where this has failed, or (iii) when
other complications occur such as an anastomotic leak or a high
output intestinal fistula.

Grade of recommendation B e Strong consensus (96%
agreement)

Commentary:
The decision on the optimal route of artificial nutrition in IBD

can be complex and involve several aspects, including the ability of
the patient to eat, the absorptive capacity of the GI tract, the
nutritional status of the patient, and the therapeutic goals (sup-
portive care, treatment of malnutrition, induction of remission,
maintenance of remission). The decision will also be influenced by
the type of formula used in prior studies, and the dietary modu-
lation of the intestinal immune response in IBD and its potential
clinical implications.

Oral Nutrition Supplements (ONS) are the first step but gener-
ally are but a minor supportive therapy used in addition to normal
food. By using ONS, a supplementary intake of up to 600 kcal/day
can be achieved without compromising normal food intake in
adults. Enteral feeding using formulae or liquids should always take
preference over parenteral feeding, unless it is completely contra-
indicated. If oral feeding is not possible, feeding the patient through
a nasogastric or nasoenteric tube should be considered.

Enteral nutrition should be considered in patients with a func-
tional gastrointestinal tract but who are unable to swallow safely
[139,140]. In situations when the gut cannot absorb all nutritional
needs, enteral nutrition should nonetheless be attempted with
supplementary PN [83,141,142].

PN is indicated when there is an obstructed bowel where there
is no possibility of placement of a feeding tube beyond the
obstruction or where this has failed. It is required in patients with
short bowel resulting in severe malabsorption of nutrients and/or
fluid and electrolyte loss which cannot be managed enterally. PN is
also indicated in surgical cases as above, and in any patient who is
intolerant of enteral nutrition or in whom nutrition cannot be
maintained by the enteral route [143]. However, it must be
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recognized that these patients in need of PN are those with the
most complicated disease [144].

Is primary nutritional therapy (EN or PN) effective in active CD?
Recommendation 16:

Exclusive EN is effective and is recommended as the first line of
treatment to induce remission in children and adolescents with
acute active CD.

Grade of recommendation B e Strong consensus (92%
agreement)

Commentary:
There are strong clinical impressions supported by trials

deemed to be of poor quality that primary nutritional therapy is
effective in the induction of remission and that the remission rates
are reproducibly better than might be expected from a placebo
response. It is therefore recommended that primary nutritional
therapy in the form of exclusive enteral nutrition (EEN) is consid-
ered in all patients with acute active CD and that this is a first choice
in patients at high risk from alternative therapy such as steroids.
Old meta-analyses demonstrated that corticosteroids are better
than EEN in induction of remission in adults. The argument in
favour of EEN is stronger in paediatric practice and will normally be
the first choice in many centres. Firstly, this is because of the
deleterious effects of undernutrition on growth [50]. Secondly,
since growth is so essential in children, this increases the possibility
of avoiding the use of steroids or delaying their introduction [145]
which is of paramount importance. Third, and most importantly, is
the observed effect on induction of remission in paediatric studies
demonstrating similar efficacy of steroids and EEN [146], and that
in some settings (i.e. concomitant immuno-modulatory treatment)
EEN might even be superior to corticosteroids in children [147].
However, these studies suffer from major methodological limita-
tions including lack of proper randomization and retrospective
analysis. Furthermore, most of the data relate to mild to moderate
disease activity.

Recommendations in children are made only for EEN as limited
data suggest that partial enteral nutrition may be less effective than
exclusive enteral nutrition [96], though one RCT showed similar
efficacy [98].

Commentary:
The data are weaker for adult practice [148], and most centres

will continue to use steroids (or biologicals) as first-line therapy
unless these agents are actively contra-indicated. However patient
and disease characteristics also contribute to therapeutic man-
agement decisions and these may make enteral nutritional therapy
a first-line option also in selected cases of adults with acute CD
[149].

EN is preferred, because PN has not been shown to offer any
advantage in CD, and should be used only to improve nutritional
status for surgery and when other modes of nutrition are not
possible [148].

When EN is indicated in IBD what special technical steps are
needed?

Recommendation 17 A:

For tube feeding in IBD, nasal tubes or percutaneous access can
be used.

Grade of recommendation B e Strong consensus (96%
agreement)

Recommendation 17 B:
Tube feeding in CD should be administered via an enteral

feeding pump.
Grade of recommendation B e Strong consensus (92%
agreement)

Commentary:
There are few reliable data on special steps or complications

peculiar to patients with IBD. Reference can be made to general
guidelines for nutrition support in severely malnourished patients,
in respect of both EN and PN. Some features specific to IBD can
nonetheless be summarised.

Tube feeding can be safely delivered by nasogastric tube, or
percutaneous endoscopic gastrostomy [13,150,151]. Continuous
tube feeding administered via an enteral feeding pump and
increased slowly to the full prescribed volume appears to have
lower complication rates than bolus delivery [13,150e152]. The
most frequent complications of EN are mechanical (tube-related),
then metabolic and infectious, but these are not notably different
from those seen in other chronic conditions [152,153].

Few patients with UC will need artificial feeding other than
during the most severe exacerbations and in the peri-operative
phase. Enteral nutrition is most appropriate and associated with
significantly fewer complications than parenteral nutrition in acute
colitis. Bowel rest through intravenous nutrition does not alter the
outcome, but nonetheless, there are no specific contraindications
for the use of parenteral nutrition in UC.

In CD nutritional support is more often needed. Specific
micronutrient deficiency states are relatively common in CD; these
should be sought (perhaps annually) and corrected as appropriate
e a need for supplementary iron (oral or intravenous) and for
parenteral vitamin B12 being the most common.

There is no specific contraindication to the use of parenteral
nutrition in patients with CD in comparison to other diseases, and a
central or peripheral route may be selected according to its ex-
pected duration. There are not enough data to dictate the use of
specific substrates in the composition of PN in CD. PN must how-
ever be adjusted to fulfil the needs of the individual patient. This
will reflect the extent of malabsorption, and enteric losses, and will
influence the prescription of energy and amino acids, and especially
of water, electrolytes and minerals. Each PN cycle (usually
nocturnal) should be complete and adjusted according to progress
(eg through the number of cycles per week). PN, especially at home,
should be viewed as complementary non-exclusive nutrition,
which can be tapered to a minimal level when body composition
has been sufficiently restored. The most frequent complications of
PN in IBD are infectious (catheter sepsis), metabolic and mechan-
ical. Specific attention should be paid to electrolyte supplementa-
tion (especially sodium and magnesium) in short bowel patients.
Again, these risks and precautions are not notably different from
those seen in other chronic conditions.
Is there any advantage to particular formulations (eg polymeric vs
oligomeric, fat content, nutraceuticals)?

Recommendation 18 A:

Standard EN (polymeric, moderate fat content, no particular
supplements) can be employed for primary and supportive
nutritional therapy in active IBD.

Grade of recommendation 0 e Strong consensus (96%
agreement)

Recommendation 18 B:
Specific formulations or substrates (e.g. glutamine, omega-3-

fatty acids) are not recommended in use of EN or PN in IBD
patients.

Grade of recommendation B e Strong consensus (96%
agreement)
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Commentary:
Several studies have compared the efficacies of different types

(elemental, semi-elemental, oligomeric or polymeric diets) of
enteral formulae in the management of active CD. A Cochrane
meta-analysis of ten trials showed no statistically significant dif-
ference between patients treated with elemental (n ¼ 188), and
non-elemental diet (semi-elemental or polymeric diet; n ¼ 146)
[154]. The protein composition did not appear to influence the
therapeutic potential of EN. The present systematic enquiry reveals
insufficient evidence to make firm recommendations [154,155]. It is
therefore advised that standard feeds are employed if primary
nutritional therapy is being employed. There are hypothetical ad-
vantages from some amended formulations.

Comparing one form of enteral nutrition to another has not
shown any difference in effectiveness for treating active CD, but a
non-significant trend favouring low fat formulations has emerged
[156e158]. Some centres may therefore wish to consider the use of
feeds with lower fat content.

The use of feeds supplemented with growth factors, ones with
lower levels of emulsifying data, or oligomeric feeds, as alternatives
to standard feeds, is not supported by reliable data [155,159,160].
Equally there is no evidence that any of these alternatives is inferior
to the use of standard polymeric feeds [102,161].

There are not enough data to dictate the use of specific sub-
strates in the composition of PN in CD. PN must however be
adjusted to fulfil the needs of the individual patient. This will reflect
the extent of malabsorption, and enteric losses, and will influence
the prescription of energy and amino acids, and especially of water,
electrolytes and minerals. Each PN cycle (usually nocturnal) should
be complete and adjusted according to progress (eg through the
number of cycles per week). PN, especially at home, should be
viewed as complementary non-exclusive nutrition, which can be
tapered to a minimal level when body composition has been suf-
ficiently restored [14,162,163]. The most frequent complications of
PN in IBD are infectious (catheter sepsis), metabolic andmechanical
[164]. Specific attention should be paid to electrolyte supplemen-
tation (especially sodium and magnesium) in short bowel patients
[14,163]. Again, these risks and precautions are not notably
different from those seen in other chronic conditions.
What nutritional recommendations exist for CD patients at risk of
thromboembolism?

Recommendation 19:

In CD patients every effort should be made to avoid dehydra-
tion to minimize the risk of thromboembolism.

Grade of recommendation GPP e Strong consensus (100%
agreement)

Commentary:
Patients with IBD are at increased risk of venous thromboem-

bolism. Thrombosis is a specific feature of IBD that can be involved
in both the occurrence of thromboembolic events and the patho-
genesis of the disease itself [165,166]. The precise aetiology for the
higher rates of thromboembolism in IBD and the specific associa-
tion is as yet unknown, but multiple acquired and inherited factors
are implicated. The impact of inflammation on coagulation has
been confirmed by several experimental studies showing that in-
flammatory mechanisms shift the haemostatic balance to favour
the activation of coagulation which, in turn, can also sustain
inflammation promoting a vicious circle between chronic inflam-
mation and thrombosis. Although there are insufficient data to
mandate routine anticoagulation, this should be considered in all
IBD patients and especially those on PN, with every effort made to
avoid dehydration [165e169].
What nutritional recommendations exist for CD patients with
fistulae?

Recommendation 20 A:

CD patients with a distal (low ileal or colonic) fistula and low
output can usually receive all nutritional support via the enteral
route (generally as food).

Grade of recommendation 0 e strong consensus (100%
agreement)

Recommendation 20 B:
CD patients with a proximal fistula and/or a very high output

should receive nutritional support by partial of exclusive PN.
Grade of recommendation B e Strong consensus (96%

agreement)

Commentary:
Patients with CD are prone to fistulae formation between 2 in-

testinal sites or from intestine to another organ (especially skin,
bladder and vagina). Most occur post-operatively. It is demon-
strated that in surgical patients, early nutritional support, inde-
pendently of the route of administration, decreases the occurrence
and severity of fistulae [149,170,171]. Malnutrition with BMI <20
appears as an independent risk factor that should be confirmed in
further studies [172].

Treatment of intestinal fistulae is usually complex, depending
on the location, scale and the nature of the symptoms, andwarrants
the input of a multidisciplinary team including gastroenterologist,
surgeon and dietician [171]. Treatment will often need to be sur-
gical but some patients clearly benefit from drug treatment with
immunomodulators or/and biologics [173,174]. Once a fistula is
mature and there is no longer any possibility of a free communi-
cation with the peritoneal space, there ceases to be any contrain-
dication to enteral nutrition. Indeed in the patient with a distal (low
ileal or colonic) fistula it may be possible to provide all necessary
nutritional support via the enteral route [173,175,176]. In the pa-
tient with a proximal fistula and/or a very high output it may be
preferable to manage the situation with a rested gut and full PN
[177,178], but even then the psychological benefit of eating may
warrant its inclusion in the nutritional regimen despite minimal
expectations of useful nutrient absorption [175]. Surgical correction
is more likely to be successful if nutritional status has been opti-
mised pre-operatively [179].
What are the nutritional recommendations for CD patients at risk
for refeeding syndrome?

Recommendation 21:

In CD patients in whom nutritional deprivation has extended
over many days, standard precautions and interventions to pre-
vent refeeding syndrome are mandatory, particularly with
respect to phosphate and thiamine.

Grade of recommendation B e Strong consensus (100%
agreement)

Commentary:
Refeeding syndrome should not be a problem in the well-

managed patient with IBD but nonetheless it is not unusual to
encounter patients in whom nutritional deprivation has extended
over many days and in whom this hot issue is pertinent. Standard
precautions and interventions are mandatory in these high-risk
patients particularly in respect of phosphate and thiamine
[180e182].
Are there special indications for artificial nutrition in UC?
Recommendation 22 A:
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EN appears safe and can be recommended as supportive
therapy according to standard nutritional practice in patients
with severe UC.

Grade of recommendation GPP e Strong consensus (100%
agreement)

Recommendation 22 B:
PN should not be used in UC unless intestinal failure occurs.
Grade of recommendation 0 e Consensus (88% agreement)

Commentary:
The systematic enquiry demonstrated evidence in favour of the

use of probiotics in induction of remission and in maintenance of
UC e see elsewhere in this document.

Despite early indications that omega-3 fatty acid supplemen-
tation contributed beneficially in induction and maintenance the
systematic enquiry documented an absence of effect from a diet
supplemented by omega-3 fats in patients with UC in the mainte-
nance of remission [183e188]. This is therefore not advised.

The above data were obtained in adults. It appears reasonable
and safe to extrapolate the conclusions and suggested actions on
omega-3 fats into paediatric practice.

Literature analysis otherwise yielded insufficient evidence to
make firm recommendations. There are few aspects in which the
presence of UC alters conventional management in any important
way [189]. It is therefore advised that standard nutritional practice
is followed in patients with UC, giving due attention to nutrition
screening and to generic nutritional support where needed.

Enteral nutrition has not been adequately evaluated in active
UC. However it appears safe and can be nutritionally adequate in
patients with severe disease [189]. Its efficacy needs to be tested by
additional studies in larger cohorts of patients.

PN is recommended in malnourished patients with UC and in
those with severe disease, only when they not able to tolerate
enteral feeding, or cannot be fed effectively by either mouth or
enteric tube [144,189e191].
IV. Surgical aspects of nutrition in IBD

ESPEN has produced guidance on nutrition in the surgical pa-
tient and most of the principles apply equally to the IBD patient
undergoing surgical intervention. Briefly, the following guidance
should be followed during the perioperative period.
How should nutritional support be performed in the preoperative
phase?

Recommendation 23 A:

In most elective surgery cases, pre-operative fasting from
midnight should not be performed e instead, an enhanced re-
covery (ERAS) protocol can be used.

Grade of recommendation B, see Surgery guidelines e Strong
consensus (100% agreement)

Commentary:
It is inappropriate to replicate detailed analysis of ESPEN's Sur-

gery Guidelines but brief comments are offered here to help in the
specific case of patients having surgery for IBD.

Protocols for enhanced recovery after surgery (ERAS) aim to
accelerate rehabilitation including a desirable reduction of length
of hospital stay. Functional recovery is considered the most
important target [192e196]. From ametabolic and nutritional point
of view, therefore, the key aspects of perioperative care include:
� avoidance of long periods of pre-operative fasting
� re-establishment of oral feeding as early as possible after
surgery

� integration of nutrition into the overall management of the
patient

� metabolic control eg of blood glucose
� Reduction of factors which exacerbate stress related catabolism
or impair GI function

� Early mobilisation to facilitate protein synthesis and muscle
function.

Recommendation 23 B:
In emergency surgery patients artificial nutrition (EN, PN)

should be initiated if the patient is malnourished at the time of
surgery or if oral diet cannot be recommenced within 7 days after
surgery.

Grade of recommendation B, see Surgery guidelines e

Consensus (88% agreement)

Commentary:
Nutritional support is indicated in patients with malnutrition

and even in patients without significant malnutrition, if it is
anticipated that the patient will be unable to eat for more than
seven days perioperatively. It is also indicated in patients who
cannot maintain oral intake above 60e75% of recommended intake
for more than ten days. In these situations, it is recommended to
initiate nutritional support (preferably by the enteral route)
without delay.

The influence of nutritional status on postoperative morbidity
and mortality has been well documented in both retrospective
[197e201] and prospective studies [202e209]. It is clear that
inadequate oral intake for more than 14 days is associated with a
higher mortality [210].

The general indications for nutritional support in surgery are
in the prevention and treatment of undernutrition, ie the
correction of undernutrition before surgery and the maintenance
of nutritional status after surgery, when periods of prolonged
fasting and/or severe catabolism are expected [ESPEN Guidelines
for Surgery].
Which nutritional strategies need to be considered in the
perioperative phase?

Recommendation 24 A:

Patients who do not meet their energy and/or protein needs
from normal food should be encouraged to take oral nutritional
supplements (ONS) during the perioperative period.

Grade of recommendation B e Strong consensus (100%
agreement)

Recommendation 24 B:
Patients who do not meet their energy and/or protein needs

from normal food plus ONS should receive EN during the peri-
operative period.

Grade of recommendation B e Strong consensus (100%
agreement)

Recommendation 24 C:
If malnutrition is diagnosed, then IBD surgery should be

delayed for 7e14 days whenever possible, and that time should be
used for intensive artificial feeding.

Grade of recommendation A, see Surgery guideline e Strong
consensus (96% agreement)
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Commentary:
A: Insufficient preoperative intake is an indication for dietary

counselling or ONS, because as Kuppinger et al. [211] showed for
patients undergoing abdominal surgery, lower food intake before
hospital admission is an independent risk factor for postoperative
complications. Twenty-four trials on the use of ONS and tube
feeding (TF) have reported significant advantages from EN with
particular regard to the reduction of infectious complications,
length of hospital stay and costs.

In six randomised controlled trials postoperative and post-
hospital administration of ONS has been investigated [212e216].
The available data do not show with certainty that routine
administration improves outcome, but they do show benefit in
terms of nutritional status, rate of minor complications, well-being
and quality of life in patients who cannot meet their nutritional
requirements at home from normal food.

B: As stated above, insufficient preoperative intake affects
complication rates. Therefore, if the oral intake is inadequate,
regardless of the intervention (dietary counselling and/or ONS),
tube feeding (TF) should be initiated (ESPEN Guidelines: Surgery).
Postoperatively, TF should be continued/started as many studies
have shown the benefits and feasibility of feeding via a tube either
inserted distal to the anastomosis, eg needle catheter jejunostomy,
or inserted via the nose with its tip passed distally at the time of
operation (nasojejunal tube) [217e222].

C: Undernutrition has a negative impact on the clinical course,
the rate of postoperative complications and on mortality
[199,223e227]. Therefore patients with severe nutritional risk will
benefit from nutritional therapy prior to major surgery even if
surgery has to be delayed. “Severe” nutritional risk has been
defined by an ESPEN working group (2006) as the presence of at
least one of the following criteria:

� Weight loss > 10e15% within 6 months
� BMI < 18.5 kg/m2
� Serum albumin <30 g/L (with no evidence of hepatic or renal
dysfunction)

These parameters reflect undernutrition as well as disease-
associated catabolism.

Enteral nutrition with either ONS or TF is always preferred in
such situations. Only if the GI tract is dysfunctional should PN be
used.

In the case of an emergency, such as a completely obstructing
lesion, uncontrolled bleeding, toxic megacolon or an acute
abdomen, surgery should not be postponed. In those cases EN or PN
starts postoperatively.
When should parenteral nutrition be used in the perioperative
phase?

Recommendation 25 A:

EN should always be preferred over the parenteral route, but
combinations of EN and PN should be considered in patients in
whom there is an indication for nutritional support and in whom
>60% of energy needs cannot be met via the enteral route.

Grade of recommendation A, see ESPEN Surgery Guideline e

Strong consensus (100% agreement)

Recommendation 25 B:
PN in the perioperative period in IBD patients should be usu-

ally used as supplementary to EN.
Grade of recommendation B e Strong consensus (96%

agreement)
Recommendation 25 C:
PN shall be used as the only intervention if EN is impossible

(absence of access, severe vomiting or diarrhoea) or contra-
indicated (intestinal obstructions or ileus, severe shock, intestinal
ischaemia).

Grade of recommendation A e Strong consensus (96%
agreement)

Commentary:
The enteral route should always be preferred except when one

ormore of the following contraindications exists [ESPENGuidelines
for Surgery 2016, manuscript in preparation]:

� Intestinal obstructions or ileus,
� Severe shock
� Intestinal ischaemia
� High output fistula
� Severe intestinal haemorrhage

In those cases parenteral nutritionmay be needed for a period of
days or weeks until the function of gastrointestinal tract returns.

As in other vulnerable surgical patients, nutritional support (by
the enteral route if possible) should be instituted without delay
even in patients without obvious undernutrition if it is anticipated
that the patient will be unable to eat for more than 7 days peri-
operatively and in patients who cannot maintain oral intake
above 60% of their recommended intake for more than 10 days.

The enteral route should always be preferred over parenteral
nutrition, but combinations of enteral and parenteral nutrition (PN)
should be considered in patients in whom there is an indication for
nutritional support and in whom >60% of energy needs cannot be
met via the enteral route.

Combined enteral/parenteral nutrition has not yet been evalu-
ated in prospectively controlled clinical trials with patients un-
dergoing elective surgery. The only studies available are those of
Heyland et al. and Dhaliwal et al., which analysed the studies car-
ried out on critically ill patients [228,229]. Unfortunately, those
studies come from the same authors and contain those same pa-
tients to approximately 80%. Nonetheless, as inadequate oral intake
for more than 14 days is associated with a higher mortality [210]
the proper provision of nutrients must be ensured.

Are particular nutritional strategies required in CD patients during
the perioperative phase?

Recommendation 26 A:

Surgical patients with CD should obtain early nutritional
support, because, independently of the route of administration, it
decreases the risk of postoperative complications.

Grade of recommendation B e Strong consensus (100%
agreement)

Commentary:
The advantages of early enteral nutrition within 24 h of surgery

versus later commencement have been shown in two meta-
analyses (one Cochrane systematic review) [229,230].

Recommendation 26 B:
In CD patients with prolonged gastrointestinal failure (such as

patients in whom resection has created a short bowel) PN is
mandatory and life-saving at least in the early stages of intestinal
failure.

Grade of recommendation B, see Surgery guidelines e Strong
consensus (92% agreement)

Commentary:
Intestinal failure (IF) has been defined from reduction in gut

function below the minimum necessary for the absorption of
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macronutrients and/or water and electrolytes, such that intrave-
nous supplementation is required to maintain health and/or
growth [107].

Although enteral nutrition has proven to be the most beneficial
in almost all patient populations, it is relatively rare that it is suf-
ficient in AIF/ECF individuals because of the compromised integrity
of the gastrointestinal tract. Therefore, parenteral nutrition often
represents the main option, alone or in association with EN (sup-
plemental PN) [231].

Moreover, many authors have pointed out the possible advan-
tages of PN when there is a limited tolerance of enteral nutrition
due to intestinal dysfunction especially in the early postoperative
phase, which is associated with a lower energy intake [232].

How should nutritional support be performed in the postoperative
phase?

Recommendation 27 A:

Normal food intake or EN can be commenced early after sur-
gery in most IBD patients in the postoperative phase.

Grade of recommendation 0, see Surgery guideline e Strong
consensus (100% agreement)

Recommendation 27 B:
In the early phase after proctocolectomy or colectomy, water

and electrolytes shall be administered to assure haemodynamic
stability.

Grade of recommendation A, see Surgery guideline e Strong
consensus (96% agreement)

Commentary:
As stated in the Surgical Guidelines, early normal food or EN,

including clear liquids on the first or second postoperative day, does
not cause impairment of healing of anastomoses in the colon or
rectum [233e236] and leads to significantly shortened hospital
length of stay [237]. This has been emphasized by a Cochrane
Systematic Review [225]. Recent meta-analyses [230,238,239]
showed significant benefits with regard to postoperative recovery
and infection rate. Early postoperative nutrition is associated with
significant reductions in total complications compared with tradi-
tional postoperative feeding practices and does not negatively
affect outcome such as mortality: anastomotic dehiscence,
resumption of bowel function, or hospital length of stay [239].

V. Dietetic recommendations during remission

What is the role of dieticians for IBD patients?
Recommendation 28:

All IBD patients in remission should undergo counselling by a
dietician as part of the multidisciplinary approach to improve
nutritional therapy and to avoid malnutrition and nutrition-
related disorders.

Grade of recommendation GPP e Strong consensus (100%
agreement)

Commentary:
There are very limited original data in this area, but at least 9

papers include statements indicating that the input of a dietician is
likely to be helpful in IBD management in adults and children; the
evidence base is poor. Nutritional deficiencies are self-evidently
more likely in patients with CD affecting the small bowel than in
those with isolated colonic disease or UC, but the latter groups are
not immune [175]. Nutritional screening has been adopted as a
mandatory component of gastrointestinal management in many
European countries, and it is further recommended that all IBD
patients have access to a dietician with a specialist interest in IBD.
In gastrointestinal cancer studies it appears that the input of a
dietician and specific dietary counselling is at least as valuable as
nutrient supplement prescription [240] and a single incompletely
controlled study in CD [241] supports the extrapolation of this
finding to IBD practice. We therefore recommend specialist dietary
counselling for all IBD patients in remission in order to improve any
nutritional therapy offered and to help to avoid malnutrition and
nutrition-related disorders.

In general, no specific diet needs to be followed during remis-
sion phases. None of the alternative diets or semi-exclusive diets
seems effective in obtaining remission. However, individual food
intolerances are frequently seen in IBD patients, lactose and dairy
products, spices, herbs, fried, gas-generating and fibre rich prod-
ucts are often poorly tolerated [242e245]. Acquired lactase defi-
ciency (usually in patients with proximal Crohn's) will also warrant
a lactose-restricted diet.

Are exclusion diets effective in maintaining remission in IBD?
Recommendation 29:

No specific diet needs to be followed during remission phases of
IBD.

Grade of recommendation 0 e Strong consensus (96%
agreement)

Commentary:
There is now a substantial but mostly low quality literature

which addresses diet in IBD.
Patients with CD typically select a diet low in fibre and vege-

tables, and often one which is hypocaloric and associated with
multiple micronutrient deficiencies [82]. Acquired lactase defi-
ciency is particularly prevalent in patients with proximal Crohn's
and will warrant a lactose-restricted diet. Specific exclusion diets
have been considered to have good effects by their protagonists, but
for best results it is proposed that the diets should be customised to
avoid the patients' individual food intolerances. This strategy then
makes it difficult to generalise and there are no recent trials of
exclusion diets. Limited controlled data support the elimination of
lactose, dairy products in general, spices, herbs, fried foods, gas-
generating and fibre-rich products, but only when they are poorly
tolerated. Their removal is then probably helpful in prolonging
remission [246]. Other studies of reasonable quality have also
included dietarymanipulations, but alongside the use of nutritional
supplements; these studies are addressed in later sections. The use
of an exclusive enteral nutritional regimen is clearly an extreme
form of dietary exclusion.

Manipulation of the food in the diet has arguably been better
studied in UC, but still in studies of relatively low quality. In UC
there is a general and statistically significant tendency for patients
in remission to eat less dietary fibre, fewer vegetables and more fat
than control populations [247,248]. Cohort studies suggest that
those who habitually consume more meat and alcohol have a
higher relapse rate [249]. Elimination of cows' milk protein in un-
selected children with colitis is ineffective [250]. Conventional
advice on healthy eating is therefore appropriate for patients with
UC.

In summary, no specific diet needs to be routinely followed
during remission phases of IBD. None of the alternative diets or
semi-exclusive diets seems uniformly effective in maintaining
remission. General advice on healthy eating can be given to patients
with UC and Crohn's, probably aiming for a Mediterranean-style
diet rich in fruit and vegetable fibre unless there are known stric-
tures; even small amounts of red wine may be permitted [251]!

There is some evidence that enteral nutrition may reduce the
relapse rate of patients with CD in remission but not sufficient to
warrant a recommendation.



A. Forbes et al. / Clinical Nutrition 36 (2017) 321e347336
Enteral feeding has been thought to have a role in preventing
relapse in childrenwith inactive CD [141,154,156,252] but the effect
has also been observed in a Japanese study of adult Crohn's patient
[157,158,253]. Esaki et al. [254] considered from their trial of 145
patients with Crohn's (mostly induced into remission with TPN)
that, under maintenance with elemental/polymeric nutrition, the
risk of recurrence was lower in those with small bowel rather than
large bowel involvement. However the present systematic enquiry
has indicated that overall the use of elemental enteral feeding is
ineffective in maintaining remission in CD. This is therefore due for
a verdict of not recommended. The panel considers this a contro-
versial conclusion, especially in view of a previous Cochrane eval-
uationwhich considered that ongoing ENmay help maintenance of
remission and reduce use of corticosteroids in CD [13,254]. No
recommendation is therefore made.

Enteral nutrition may be used as an adjunct to other treatments.
Tanaka et al. and Yamamoto et al. in their prospective studies
showed that there appeared to be a higher rate of remission with
infliximab in those patients receiving concurrent enteral nutrition,
and that relapse rates were lower in those groups [157,158]. This
conclusion could not be supported by the systematic review and
should be considered unproven. No recommendation is therefore
given.

Do omega-3 fatty acids prevent relapse in IBD?
Recommendation 30:

Supplementation with omega-3 fatty acids should not be
advised to support maintenance of remission in patients with
IBD.

Grade of recommendation B e Strong consensus (100%
agreement)

Commentary:
Once laboratory-based studies, case reports and informal re-

views are excluded there are 19 papers for consideration. Strikingly
there are more systematic reviews than original papers on the
clinical effects of omega-3 fatty acids.

In UC in remission the actuarial relapse-free survival was
significantly improved by n-3 fatty acids in the 2nd and 3rd months
of a 2 year study, but the effect was then lost and the cumulative
relapse rate at 2 years was not different from those taking placebo
[187]. Similar negative results came from a 12 month study of a
cocktail of gamma-linolenic acid, eicosapentaenoic acid and doco-
sahexaenoic acid, inwhich therewere numericallymore relapses in
the actively treated group [188]. Systematic reviews have reached
the conclusion that supplementing the diet with omega-3 fats is
ineffective in the maintenance of remission of patients with UC
[255,256]. This is therefore not advised.

The above data were obtained in adults. It appears reasonable to
extrapolate the conclusions into paediatric practice.

In an early Italian double-blind, placebo-controlled study of
fish-oil in the maintenance of remission in CD there was a statis-
tically significant advantage to the actively treated group with
sustained remission at 1 year of 59% against 26% in the controls
[257]. No effect was however seen in a contemporary study per-
formed in Germany in which the relapse rate was 70% in both
groups [258]. EPIC-1 and EPIC-2, the most substantial studies to
date compared 4 g/d of omega-3 free fatty acids to placebo for a
year [259]. The relapse rates were 32% (EPIC-1) and 48% (EPIC-2) in
patients who received omega-3 free fatty acids, and 36% and 49%
respectively in those who received placebo; these differences were
distant from statistical significance.

In children a 12 month study of eicosapentaenoic acid and do-
cosahexaenoic acid used olive oil as a placebo [260]. There was a
significant advantage in relapse rate in the fish oil-treated group,
but this has not been thought of sufficient weight to influence
general paediatric practice [255,256].

The latest Cochrane review [261] has concluded that omega 3
fatty acids are probably ineffective for maintenance of remission in
CD.

In summary, at present there is insufficient evidence to justify
the prescription of omega-3 fatty acids in the remission phase of CD
either in adults or children and this is accordingly not
recommended.
Is there evidence for fibre in preventing relapse of active IBD?
Recommendation 31:

Non-specific high fibre diets should not normally be recom-
mended for maintenance of remission in IBD.

Grade of recommendation 0 e Strong consensus (96%
agreement)

Commentary:
The use of a non-specific high fibre diet in CD was found to be

ineffective. This is therefore not generally recommended. Much of
the recent literature however relates to the effects of specific agents
chosen as prebiotics and these are not considered here, but it is
recognised that many forms of fibre will have an important effect
on the gut microbiota and thus possibly on the maintenance of
remission in IBD. It is generally agreed that dietary fibre is unwise in
patients known to have intestinal structuring (GPP), but the
evolving literature suggests that prebiotic fibres may be useful in
maintenance of remission in some patients with UC.

Several small controlled studies have shown apparent benefit
from the addition of fibre to the diet of patients with UC [262e264].
Given that the effects in maintaining remission were similar for
germinated barley, ispaghula husk and Plantago ovata seeds it may
be reasonable to conclude that this is a generic effect of increased
dietary fibre. The studies are not sufficiently robust to warrant
general changes in practice, but increased amounts of fibre appear
safe in UC and allow a consistent message about healthy eating to
be delivered to patients (see section below).

Fibre is more often relatively contra-indicated in CD because of
the presence of strictures, and fibre in the form of the prebiotic
fructo-oligosaccharide is apparently ineffective in CD [95]. How-
ever, in a loosely controlled study of wheat fibre supplementation
the supplemented patients did better in respect of quality of life
and had no apparent adverse events [265]. There is another recent
study of fibre supplementation that also claims benefit, and this
was through the uncontrolled use of an ovo-vegetarian diet with
over 30 g of fibre for every 2000 kcal. Maintenance of remission to 1
year was a remarkable 92% [266]. On balance, additional fibre will
not be offered to patients with CD on this evidence, but it seems
that vegetable fibre need not be discouraged in the majority of
patients.
Is there evidence for probiotics in preventing relapse in IBD?
Recommendation 32 A:

Probiotic therapy should be considered for the maintenance of
remission in ulcerative colitis.

Grade of recommendation B e Strong consensus (96%
agreement)

Recommendation 32 B:
Probiotic therapy should not be used for maintenance of

remission in CD.
Grade of recommendation 0 e Strong consensus (100%

agreement)
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Commentary:
This question explores the role of probiotics to maintain

remission and therefore prevent relapse in patients who have
quiescent disease. See above (QUESTION 14) for the role of pro-
biotics in inducing remission. There is considerable heterogeneity
in probiotics studied which hinders analysis however some more
frequently studied preparations have demonstrated consistent
results.

E. coli Nissle 1917 and VSL#3 have benefit, supported by meta-
analysis [267] in the maintenance of remission in patients e

including children - with mild to moderate UC, in comparison to 5-
aminosalicylate compounds [136,268,269]. Other probiotic prepa-
rations have been studied but although they have usually beenwell
tolerated with trends toward benefit, significant effectiveness has
not been demonstrated [270,271]. A cautionary note exists for
Lactobacillus rhamnosus GG; case reports in both children and
adults describe bacteraemia with the administered probiotic in
patients with acute severe colitis [272,273].

Probiotics are probably ineffective in preventing disease recur-
rence for patients with CD [269]. Although some positive claims are
made no unequivocal benefit can be discerned [274e279]. Pro-
biotics are not currently recommended.
Which probiotic/nutritional concept should be followed in pouch
patients?

Recommendation 33 A:

Colectomized patient with a pouch and pouchitis should be
treated with probiotics such as VSL#3, if antibiotic treatment has
failed.

Grade of recommendation B e Strong consensus (96%
agreement)

Recommendation 33 B:
The probiotic mixture VSL#3 may be used for primary and

secondary prevention of pouchitis in patients with ulcerative
colitis who have undergone colectomy and pouch-anal
anastomosis.

Grade of recommendation B e Strong consensus (100%
agreement)

Commentary:
Some patients with UC have their colon and rectum removed

with construction of a pouch (made from a loop of small intestine)
to serve in place of the rectum. This is known as ileal pouch-anal
anastomosis (IPAA) surgery. Pouchitis is inflammation of the sur-
gically constructed pouch. Symptoms of active pouchitis include
diarrhoea, increased stool frequency, abdominal cramping, faecal
urgency, tenesmus (feeling of constantly needing to pass stools),
and incontinence. Pouchitis occurs in approximately 50% of pa-
tients following IPAA for chronic UC.

Food intolerance is a common, albeit mild, problem after ileal
pouch-anal anastomosis [280]. Comparisons of the food con-
sumption of patients without (n ¼ 23) and with pouchitis (n ¼ 45)
showed that the former consumed twice as many fruit servings as
the latter (3.6 ± 4.1 servings/d vs. 1.8 ± 1.7 servings/d, respectively,
P < 0.05). In addition, the pouchitis patients consumed significantly
fewer liposoluble antioxidants, such as cryptoxanthin and lyco-
pene, and less vitamin A and vitamin C than the patients without
pouchitis. Decreased consumption of antioxidants by patients with
pouchitis may expose them to the effects of inflammatory and
oxidative stress and contribute to the development of pouchitis
[281]. Inflammation is a constant finding in the ileal reservoir of
patients with an ileal pouch-anal anastomosis and is associated
with decreased faecal concentrations of the short chain fatty acid
butyrate, increased faecal pH, changes in faecal flora, and increased
concentrations of secondary bile acids. A study has evaluated the
effect of enteral supplementation of inulin on inflammation of the
ileal reservoir. Twenty patients received 24 g of inulin or placebo
daily during three weeks in a randomized, double blind, crossover
design. Stools were analysed after each test period for pH, short
chain fatty acids, microflora, and bile acids. Inflammation was
assessed endoscopically, histologically, and clinically. Compared
with placebo, three weeks of dietary supplementation with 24 g of
inulin increased butyrate concentrations, lowered pH, decreased
numbers of Bacteroides fragilis, and diminished concentrations of
secondary bile acids in faeces. This was endoscopically and histo-
logically accompanied by a reduction of inflammation of the mu-
cosa of the ileal reservoir [282].

Antibiotics (ciprofloxacin, metronidazole) are the treatment of
reference of acute pouchitis [283]. As faecal stasis with immuno-
logic reactivity seems to be important in the pathogenesis of pou-
chitis, several studies evaluated the effect of probiotics in chronic
pouchitis and prevention of pouchitis [284].

Treatment of chronic pouchitis: Two double-blind placebo-
controlled trials performed in adults showed effectiveness of the
probiotic mixture VSL#3 (the probiotic mixture VSL#3™ contains
450 billion colony forming units of 8 lactic acid bacteria: Bifido-
bacterium breve, Bifidobacterium longum, Bifidobacterium infantis,
Lactobacillus acidophilus, Lactobacillus casei, Lactobacillus del-
brueckii, Lactobacillus plantarum and Streptococcus salivarius subsp.
thermophilus) in maintaining remission in patients with chronic
pouchitis [285,286]. A pooled analysis of these two studies (76
participants) suggests that VSL#3 may be more effective than pla-
cebo for maintenance of remission. Eighty-five per cent (34/40) of
VLS#3 patients maintained remission at 9e12 months compared to
3% (1/36) of placebo patients (RR 20.24, 95% CI 4.28 to 95.81). A
GRADE analysis indicated that the quality of evidence supporting
this outcome was low due to very sparse data (35 events) [287]. In
another study [283] effects of VSL#3 were evaluated as an
adjunctive to a standard therapy. A total of 144 consecutive patients
were randomly treated for 8 weeks with VSL#3 at a dose of 3600
billion CFU/day (71 patients) or with placebo (73 patients). The
decrease in UC disease activity index (UCDAI) scores of 50% or more
was higher in the VSL#3 group than in the placebo group (63.1 vs.
40.8; per protocol (PP) P ¼ 0.010, confidence interval (CI: 95%:
0.51e0.74; intention to treat (ITT) P ¼ 0.031, CI: 0.47e0.69).
Remissionwas higher in the VSL#3 group than in the placebo group
(47.7% vs. 32.4%; PP P ¼ 0.069, CI: 0.36e0.60; ITT P ¼ 0.132, CI:
0.33e0.56).

Prevention of pouchitis: The results of a small study (40 partic-
ipants) suggest that VSL#3 may be more effective than placebo for
prevention of pouchitis [288]. Ninety per cent (18/20) of VSL#3 pa-
tients had no episode of acute pouchitis during the 12 month study
compared to 60% (12/20) of placebo patients (RR 1.50, 95% CI 1.02 to
2.21). A GRADE analysis indicated that the quality of evidence sup-
porting this outcomewas low due to very sparse data (30 events). In
contrast, in a 3-month double blind, placebo-controlled trial L.
rhamnosus strainGG (two gelatine capsules/day of 0.5e1� 1010CFU/
capsule) in patients with a previous history of pouchitis showed that
this probiotic was not effective in preventing relapses [289].

ECCO guidelines suggest the use of VSL#3 both for maintenance
of antibiotic-induced remission and for prevention of pouchitis in
adults [290] and in paediatric UC [291].
Is artificial nutrition (ONS, EN, PN) effective in preventing relapse in
IBD?

Recommendation 34 A:

Neither EN nor PN is recommended as primary therapy for
maintaining remission in IBD.
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Grade of recommendation GPP e Strong consensus (100%
agreement)

Recommendation 34 B:
ONS or EN can be recommended in patients with CD in

remission, if undernutrition cannot be treated sufficiently by di-
etary counselling.

Grade of recommendation GPP e Strong consensus (100%
agreement)

Commentary:
Nutritional support hasn't been assessed as a maintenance

therapy in UC, neither has PN in CD. A recent systematic review of
twelve randomized controlled trials and non-randomized cohort
studies [292] (1169 patients, including 95 children), most of good
quality, showed that maintenance EN was as or more effective than
the comparator (standard diet, 5-ASA or azathioprine) in prevent-
ing CD relapses over periods of 6 months to 4 years. The study with
the lowest risk of bias compared supplemental (50%) EN with a
regular diet in 51 adult CD patients [159]. Patients in each arm of
the study were on similar medications (5-ASA or azathioprine). The
study showed that in the EN group, 9 of 26 patients (34%) had a
relapse during a mean follow-up of 11.9 months, as compared with
16 of 25 patients (64%) in the non-EN group (HR ¼ 0.40; 95% CI:
0.16e0.98; P < 0.01). Hanai et al. [293] compared the effect of 6-
mercaptopurine (6-MP), an elemental diet and no therapy in CD
patients in remission. After 2 years, the clinical remission rates
were 60, 47 and 27% for 6-MP, elemental diet and the control group,
respectively. The remission rates in the 6-MP and elemental diet
groups were significantly higher than in the control group, with no
significant difference between the 6-MP and the elemental diet
group. A study from the UK found that supplemental elemental
nutrition may only be useful in children not commencing azathi-
oprine [294]. Esaki et al. [160] considered from their trial of 145
patients with Crohn's (mostly induced into remission with TPN)
that, under maintenance with elemental/polymeric nutrition, the
risk of recurrence was lower in those with small bowel rather than
large bowel involvement. Along with a lower risk of clinical relapse,
studies have showed a negative effect of EN on endoscopic
inflammation scores and levels of pro-inflammatory cytokine [295].

The study of maintenance EN as an adjuvant to infliximab
therapy has yielded conflicting results, with one negative [158] and
two positive [296,297] studies published so far.

Elemental formulae have been the most studied. A systematic
review was unable to show any significant difference in remission
rate between elemental and polymeric formulae [298]. However, it
found a lower adherence rate for elemental EN compared to an
unrestricted diet, as well as compared to a polymeric EN (RR¼ 0.68,
95% CI 0.50e0.92) [105]. A low palatability (when EN is taken orally
rather than via a NG tube) and higher cost may be responsible.

The European organizations for IBD and for paediatric gastro-
enterology and nutrition, ECCO and ESPGHAN, have advised on the
possible use of partial maintenance EN in patients with very mild
disease or a low risk of relapse, preferring polymeric feeds, with
elemental feeds being advised only in the case of allergy to cow's
milk proteins [137].

Due to the heterogeneity of published studies (children vs.
adults, elemental vs. polymeric, supplemental vs. exclusive, dura-
tion, outcome criteria), to the fact that most studies come from a
single country (Japan), and especially to the fact that most studies
pre-date new maintenance treatment modalities (dosage of
azathioprine metabolites and circulating biologicals), the panel
considers that EN should not be a first line maintenance therapy.
However, EN/ONS can be of interest for nutritional reasons, in the
frequent cases of malnutrition or risk of malnutrition in CD patients
in remission.
Is there any advantage to particular formulations (eg. polymeric vs
oligomeric, or regarding fat content or supplementation with
nutriceuticals) in IBD patients in remission?

Recommendation 35:

Standard diet or ONS should be followed in patients with IBD
in remission, giving attention to nutrition screening and generic
nutritional support where needed.

Grade of recommendation: GPP e Strong consensus (95%
agreement)

Commentary:
Few dietary supplementations have been tested in maintenance

of remission in IBD patients with clinical endpoints. An open label,
parallel-group, multicentre, randomized clinical trial demonstrated
in 105 UC patients in remission that plantago ovata seeds (10 g
twice daily) were as efficient as mesalamine (500 mg thrice daily)
in maintaining remission to 1 year [263]. A Cochrane systematic
review has analysed 6 studies (1039 patients) of omega-3 fatty acid
supplementation [261]: there was a marginal significant benefit of
n-3 therapy on maintenance of remission. Thirty-nine per cent of
patients in the n-3 group had relapsed by 12 months compared to
47% of placebo patients (6 studies, 1039 patients; RR 0.77, 95% CI
0.61 to 0.98). However, when the two largest studies at low risk of
bias were considered alone, the benefit was no longer statistically
significant (2 studies, 738 patients; RR 0.88, 95% CI 0.74 to 1.05).

Elemental EN formulae have been the most studied in CD pa-
tients in remission. A systematic review was unable to show any
significant difference in remission rate between elemental and
polymeric formulae [298]. However, it found a lower adherence
rate for elemental EN compared to an unrestricted diet, as well as
compared to polymeric EN (RR ¼ 0.68, 95% CI 0.50e0.92) [105].
Lower palatability (when EN is taken orally rather than via a NG
tube) and higher cost to the patient may be responsible.

Overall, the panel did not find enough evidence to make firm
recommendations over and above previous European recommen-
dations [13,137]. It is therefore advised that standard practice is
followed in patients with CD in remission.
What are the indications for vitamin B12 therapy in CD?
Recommendation 36:

When more than 20 cm of distal ileum, whether or not in
combination with the ileo-caecal valve, is resected, vitamin B12
shall be administered to patients with CD.

Grade of recommendation A e Strong consensus (100%
agreement)

Commentary:
Vitamin B12 (cobalamin) is selectively absorbed in the distal

ileum, bound with gastric-derived intrinsic factor. A recent sys-
tematic review has assessed the literature for prevalence, risk fac-
tors, evaluation and management of vitamin B12 deficiency in IBD
[299]. Unresected UC does not predispose to low B12 levels or B12
deficiency.

The prevalence of B12 deficiency in CD ranges from 5.6 to 38%.
Resection of more than 30 cm of distal ileum, whether or not in
combination with the ileo-caecal valve, will put the patient at risk
for B12 deficiency. Resection of less than 20 cm does not normally
cause deficiency [300].

Ileal CD is not inevitably associated with B12 deficiency
[301,302], but it is difficult to rule out its responsibility when more
than 30e60 cm are involved [299].

The diagnosis of biochemical B12 deficiency is based on the
association between low serum cobalamin levels (<148 pM) and a
functional biomarker such as homocysteine (>15 mM) or
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methylmalonic acid (>270 mM). The diagnosis of clinical B12 defi-
ciency further requires macrocytosis and/or neurological symp-
toms [299].

CD patients with ileal involvement and/or resection and/or
clinical deficiency features should be screened yearly for B12
deficiency [299].

Patients with clinical deficiency should receive 1000 mg of
vitamin B12 by intramuscular injection every other day for a week
and then every month for life [303]. Patients with more than 20 cm
of ileum resected should receive 1000 mg of vitamin B12 prophy-
lactically also every month and indefinitely [303]. It is recognized
that this is more frequently than the 3-monthly injections typically
advised in the past, but appears necessary to be sure to prevent
clinical manifestations of deficiency.

Oral therapy may be as effective, but is poorly explored in CD. A
retrospective open-label non-randomized study of 36 CD patients
has showed the oral route (1200 mg per day for 33, 2400 mg per day
for 3) to be effective in treating vitamin B12 deficiency [304]. For
now, parenteral supplementation remains the reference, but oral
supplementation may become standard in the coming years.

What are the indications for oral vitamin B9/folic acid therapy in
IBD?

Recommendation 37:

Selected IBD patients, e.g. those treated with sulphasalazine
and methotrexate, should be supplemented with vitamin B9/folic
acid.

Grade of recommendation B e Strong consensus (100%
agreement)

Commentary:
A 2-year prospective Spanish study of 180 consecutive CD pa-

tient and 70 UC patients found a prevalence of folate deficiency of
22.3% in CD patients, compared to 4.3% in UC [305]. In contrast, the
systematic assessment of 37 children with newly-diagnosed IBD by
teams in the USA did not show any folate deficiency compared to
controls [306].

There are several causes for folate deficiency in IBD: low intake,
malabsorption, excess folate utilization due to mucosal inflamma-
tion and medications. A combination of these factors may be
responsible for the deficiency of this vitamin. Distinction between
North American and European populations may also be explained
by the supplementation of wheat with folate in the USA in attempts
to prevent neural tube defects in unborn children.

Drugs are responsible for folate deficiency by inhibition of
dihydrofolate reductase, an enzyme that catalyses reduction of
dihydrofolic acid to tetrahydrofolic acid (methotrexate) [307] or
folate malabsorption (sulphasalazine) [308]. Azathioprine and 6-
mercaptopurine also induce macrocytosis but through myelosup-
pressive activity.

A systematic review and meta-analysis of 10 studies reporting
on 4517 patients found an overall protective effect for folic acid
supplementation on the development of colo-rectal cancer (pooled
HR ¼ 0.58; 95% CI: 0.37e0.80) [309].

An Italian study compared 1 month of supplementation with
15 mg of either folic or folinic acid in 30 IBD patients treated with
sulphasalazine [310]. Both were able to restore the body stores of
folate, but folinic acid was more efficient.

The ECCO-ESPGHAN guidelines on the medical management of
paediatric CD advise oral administration of folate in patients on
methotrexate, 5 mg once weekly 24e72 h after the methotrexate,
or 1 mg daily for 5 days per week [137].

This panel recommends the same practice in adults. Further-
more, in patients with active disease, the few who take sulphasa-
lazine and those who develop macrocytosis should always be
tested for folate deficiency (serum and red blood cell
concentrations).

Are there special dietetic recommendations for pregnant and
breastfeeding IBD patients?

Recommendation 38 A:

In IBD patients who are pregnant, iron status and folate levels
should be monitored regularly and in the case of deficiencies, iron
and/or vitamin B9/folic acid should be additionally supplemented.

Grade of recommendation: GPP e Strong consensus (95%
agreement)

Recommendation 38 B:
In IBD patients who are breastfeeding, nutritional status

should be monitored regularly and in case of deficiencies, they
should be supplemented.

Grade of recommendation: GPP e Strong consensus (100%
agreement)

Commentary:
AUS team collected national data from 4.21 million deliveries in

2005, including 2372 in CD patients and 1368 in UC patients [311].
Blood transfusions occurred more frequently in women with CD
(aOR, 2.82; 95% CI, 1.51e5.26), whereas protein-calorie malnutri-
tion occurred more frequently both in women with CD (aOR, 20.0;
95% CI, 8.8e45.4) and with UC (aOR, 60.8; 95% CI, 28.2e131.0). A
further review has more recently been published which also un-
derlines the increased risks of nutritional deficiencies during
pregnancy in IBD patients [312].

The consequences of anaemia and those of neural tube defects
[313], along with the frequent deficiencies in IBD patients warrant
regular screening for iron and folate deficiencies, respectively,
during pregnancy, along with nutritional follow-up. Given the prior
contact with the patient and the likelihood that pregnancy will
already have been discussed because of its impact on the IBD, the
opportunity should already have been taken to advise preconcep-
tion or very early posteconception supplementation with folate.

The panel agrees on the fact that any proven deficiency requires
supplementation.

There is little information available that is specific to the situa-
tion of the woman with IBD who is considering breastfeeding.
However there is no evidence of harm from the use of any nutri-
tional intervention that is thought otherwise appropriate as part of
the management of the new mother. The most important element
from the infant's point of view is that themilk donor is as healthy as
possible [312]. No nutritional measures different from standard
practice are therefore recommended.

What are the indications for physical activity in IBD?
Recommendation 39:

In all IBD patients, endurance training should be encouraged.
In IBD patients with decreased muscle mass and/or muscle per-
formance, appropriate physical activity should be recommended.

Grade of recommendation: GPP e Strong consensus (95%
agreement)

Commentary:
The systematic review of 19 body composition studies reporting

on 926 IBD patients (631 CD and 295 UC) revealed a low fat-free
mass in 28% of CD patients and in 13% of UC patients [314]. Low
muscle mass [315,316], strength [140,315,317] and performance
[317] have been reported in adult IBD cohorts, but similar findings
have also been made in children [318]. Sarcopenia was reported in
12% of 137 Australian IBD patients of mean age 31 years, associated
with osteopenia [315].
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A US survey among 250 IBD patients reported that 16.4% never
exercised, 32.8% exercised 1e2 times per week, 23.6% exercised
3e4 times per week, and 18.0% exercised more than four times per
week. Ninety-nine patients (44%) reported that their IBD limited
their exercise for reasons including fatigue (n ¼ 81), joint pain
(n ¼ 37), embarrassment (n ¼ 23), and weakness (n ¼ 21) [319].

In a German study, 30 patients, aged 41 ± 14 years, with mild to
moderate IBD were randomized to either supervised moderate-
intensity running thrice a week for 10 weeks or to a control
group with no exercise. Health-related quality of life, reported as
IBDQ total score, improved by 19% in the intervention group and 8%
in the control group, with significant differences for the IBDQ social
sub-scale that was significantly improved in the intervention group
compared with controls (DIBDQsocial ¼ 6.27 ± 5.46 vs. 1.87 ± 4.76,
p ¼ 0.023) [320]. Other studies were conducted in patients with a
quiescent or moderately active disease and mostly showed positive
effects on quality of life, not on disease activity [321]. Therefore, the
panel recommends endurance training (for a minimum of 30 min
three times a week) in all IBD patients.

The reference treatment for sarcopenia, along with maintaining
an adequate protein intake, is resistance training. This is what is
advised in age-related sarcopenia [322]. However, this hasn't been
assessed in IBD patients. Still, the panel recommends prescribing
resistance training (weight-bearing exercises) in IBD patients with
sarcopenia or features of sarcopenia (reduced muscle mass,
strength and/or performance).

Are there special dietetic recommendations for obese IBD patients?
Recommendation 40:

Obese IBD patients should be advised to reduce weight only in
phases of stable remission and then according to current obesity
guidelines.

Grade of recommendation: GPP e Strong consensus (100%
agreement)

Commentary:
Overweight and obesity are nowadays the most frequent

nutritional disorder in IBD patients. Their prevalence varies be-
tween countries, affecting 32.7% of 581 US adult IBD patients (30.3%
in CD patients and 35.2 in UC patients) [323] and 17% of 100 Irish
adult CD patients [324]. A Polish retrospective study of 675 new
paediatric IBD cases (368 CD, 307 UC) revealed higher BMI values in
UC patients than in CD patients. The prevalence of overweight and
obesity was significantly higher in UC than in CD patients (4.89%
CI95 2.76e7.93 vs. 2.45% CI95 1.12e4.59 and 8.47% CI95 5.61e12.16
vs. 1.9% CI95 0.77e3.88, respectively) [325].

The US study of 1494 IBD patients (31.5% obese) found an as-
sociation between obesity and its usual comorbidities, a poor
quality of life and high CRP levels [326]. However, obesity was not
associated with increased health care utilization or IBD-related
surgery.

No intervention study has addressed the treatment of obesity in
IBD patients. However, the high prevalence of both micronutrient
deficiencies [81] and sarcopenia [316], here indicating sarcopenic
obesity, indicates that the patient on a restrictive diet is at risk of
further deficiencies and muscle mass loss, especially in catabolic
states such as those associated with IBD flares. Therefore, the panel
recommends against low-calorie diets in patients with active dis-
ease, and recommends endurance training as the first step in any
effort to lose weight.

4. Discussion

The review panel and the other discussants do not hide their
collective disappointment in the results of the initial systematic
review. It has proved remarkably difficult to provide evidence-
based and clinically useful conclusions. Best evidence is gained
from methodologically sound, randomized controlled trials (RCTs).
It is more difficult to do such a trial of a nutritional intervention -
where blinding is very challenging and placebo controls are
impossible e than with a new drug. It is also difficult to make
unique alterations in the dietary regimen (reducing the proportion
of one macronutrient will almost inevitably lead to an increase in
another). The situation is further complicated by the rapid recent
changes in the medical management of IBD which might negate
nutritional conclusions based on their effects on patients managed
in other respects in now-outdated fashion. Moreover the decision
to perform an RCT may not follow the burden of disease, but be
prompted by the evaluation of a new product or mechanistic
concept. In nutrition this frequently leads to the situation that
relevant trials for important, clinical questions are missing partly
because no sponsor can be found.

One may interpret non-superiority as ineffectiveness, as was
many times the conclusion of the initial systematic review (for
example the conclusion that elemental diet was ineffective in
inducing remission in CD). This has made it difficult to provide
clinically relevant recommendations. An admittedly less rigorous
approach permits the conclusion that there was no difference be-
tween the use of polymeric and elemental formulae in children
[188]. This intervention (polymeric vs elemental) is amenable to
blinding, and indeed a recent blinded, randomised, controlled trial
concluded that there was no difference in the rate of induction of
remission (93% with elemental and 79% with polymeric feeding)
[98]. We feel that the correct conclusion here is that there is no
major advantage in using a particular formula rather than (as the
meta-analysis would have it) that the treatment is ineffective
because there was no placebo arm.

It is acknowledged also that some of the recommendations are
beyond themeans of some countries in Europe and of most of those
in the developing world. Average salaries below 250 euros per
month do not permit what richer countries take for granted. Hence
the financial aspects of applying artificial nutritionmay become the
sole responsibility of the patient and family. Furthermore it is
common for there to be limited availability of nutritional products
(for example because only one of the supply companies is active in
a given region, or because a company chooses to restrict its offer-
ings in a particular geographical zone). Typically the more patient-
friendly preparations are most vulnerable to this sort of restrictive
practice.

Even the most economical formulations of parenteral nutrition
are still more than 40 euros per bag. While it may be possible on life
or death grounds to obtain this in hospital it is not unusual for less-
informed governmental bodies to obstruct this; it is common for
home parenteral nutrition to be unobtainable.

Creative adaptation of the advice given here will therefore
sometimes be necessary.

We have tried to address each of these difficult areas and hope
our Guideline indicates clearly where the interpretations are ours
and based on a less than secure evidence base.
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