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Abstract

Background and Aims: The incidence of inflammatory bowel disease [IBD] is rising worldwide
and no cure is available. Many patients require surgery and they often present with nutritional
deficiencies. Although randomised controlled trials of dietary therapy are lacking, expert IBD
centres have long-established interdisciplinary care, including tailored nutritional therapy, to
optimise clinical outcomes and resource utilisation. This topical review aims to share expertise
and offers current practice recommendations to optimise outcomes of IBD patients who undergo
surgery.

Methods: A consensus expert panel consisting of dietitians, surgeons, and gastroenterologists,
convened by the European Crohn’s and Colitis Organisation, performed a systematic literature
review. Nutritional evaluation and dietary needs, perioperative optimis ation, surgical
complications, long-term needs, and special situations were critically appraised. Statements were
developed using a Delphi methodology incorporating three successive rounds. Current practice
positions were set when >80% of participants agreed on a recommendation.
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Results: A total of 26 current practice positions were formulated which address the needs of IBD
patients perioperatively and in the long term following surgery. Routine screening, perioperative
optimisation by oral, enteral, or parenteral nutrition, dietary fibre, and supplements were reviewed.
IBD-specific situations, including management of patients with a restorative proctocolectomy, an
ostomy, strictures, or short-bowel syndrome, were addressed.

Conclusions: Perioperative dietary therapy improves the outcomes of IBD patients who undergo
a surgical procedure. This topical review shares interdisciplinary expertise and provides guidance
to optimise the outcomes of patients with Crohn’s disease and ulcerative colitis. taking advantage

of contemporary nutrition science.

Key Words: Nutrition; surgery; inflammatory bowel disease; IBD

1. Introduction

Inflammatory bowel disease [IBD] affects a growing number of chil-
dren and adults. Until recently, IBD was generally considered a dis-
ease of the Western world. However, IBD is becoming more common
in developing countries [such as countries in Africa, Asia, and South
America], with yearly increases in incidence from 4% to 15% over
the past three decades.!” Today, IBD has become a global disease
with a worldwide prevalence of >0.3%. No cure is available except
for radical surgery for a minority of patients with ulcerative colitis
[UC]. IBD as a chronic disease consumes a large share of resources
and often causes long-term disability.

Although the mainstay of IBD treatment is medical, surgery re-
mains an important treatment option. Up to 47% of Crohn’s disease
[CD] and 16% of UC patients undergo one or more surgical proced-
ures during their lifetime.? Patients are frequently referred to surgery
malnourished and acutely unwell owing to a prolonged course of
disease. Indeed, enteric fistula or strictures [or both] and a state of
persistent or recurrent mucosal inflammation impede the intake of
nutrients. Chronic diarrhoea, reduced appetite, and medication side
effects further worsen nutritional status. In malnourished patients,
septic complications such as anastomotic leak, sepsis, and poor
wound healing more frequently occur. Indeed, nutritional status is a
fundamental driver of clinical and surgical outcomes,* is amenable
to interventions, and is linked to an improved quality of life when
properly addressed.® In this context, perioperative dietary therapy
is increasingly recognised as a key element in the care of surgical
IBD patients. However, attempts at developing nutritional guidelines
have been hampered by a lack of high-quality evidence, particu-
larly from randomised controlled trials [RCTs].” Nonetheless, expert
centres have interdisciplinary teams with nutritional expertise who
can optimise care and surgical outcomes of IBD patients.

The purpose of the present topical review is to share expertise
and offer practice recommendations despite the paucity of strong
evidence in the dietary therapy of IBD patients. Using a pragmatic
approach with practical guidance for the clinician, the whole spec-
trum of perioperative nutritional interventions in adult IBD patients
is addressed. It is hoped that the provision of contemporary practice
positions, by an interdisciplinary group of experts under the um-
brella of the European Crohn’s and Colitis Organisation [ECCO],
will be useful to the busy clinician.

2. Methods

ECCO identified a pressing need for guidance in the field of peri-
operative dietary therapy in IBD. As strong evidence in this area
is scarce, gathering consensus agreement from an international

and interdisciplinary group of experts was optimal to address this
highly relevant clinical need in daily practice. A call for partici-
pants for a topical review on perioperative dietary therapy in IBD
was announced to all ECCO members, under the leadership of the
Dietitians and Surgeons of ECCO Committees and the oversight of
the Guideline Committee. A total of 16 experts out of 37 qualified
applicants was selected based on professional background, accom-
plishments, and commitment. The expert panel included dietitians,
surgeons, and gastroenterologists, and had a balanced geograph-
ical and gender membership and methodological expertise. Four
working groups were formed, and focused on nutritional evalu-
ation and dietary needs, perioperative optimisation, surgical com-
plications, long-term needs, and special situations. The working
groups performed a systematic literature search of their topic using
Medline/Pubmed, Embase, and the Cochrane database, in addition
to their own files. Each working group discussed the literature and
formulated draft statements.

The consensus statements were further developed using a Delphi
methodology® incorporating three successive rounds. The first two
consecutive rounds were web-based with anonymous voting, and ex-
plicitly asked for feedback and suggestions to be included into the it-
erative development of the statements. The third and final round was a
dedicated expert meeting during the ECCO Congress in Copenhagen
on 8 March 2019, with face-to-face discussion and completion of the
consensus document. Current Practice Positions were accepted when
>80% of participants agreed to the text of the statements. The group
leaders and their respective members then finalised the supporting
text. The final manuscript was edited for consistency by the two co-
ordinators and by the Guideline Committee representative, before a
final review and approval by all involved experts.

3. Current Practice Positions

3.1. Aetiology, presentation, and assessment of
malnutrition

ECCO Current Practice Position 1.1

IBD patients should be routinely screened for malnutri-
tion and nutritional assessment should be performed if
needed. As a minimum, body mass index [BMI] and unin-
tentional weight change should be assessed

The aetiology, presentation, and assessment of malnutrition in the
surgical patient is distinct from the rest of the IBD population.
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Lack of treatment response and fistulising and stenotic disease
are typical characteristics of the preoperative patient at high risk
of undernutrition.® Protracted diarrhoea and high-output fistula
increase nutrient and fluid loss. Adequate intake is further com-
promised by the effect of inflammation on appetite regulation, food
avoidance to control symptoms, and dietary restrictions often im-
posed in stricturing disease.’

Identification of nutritional risk and prevention and correction of
malnutrition are of utmost importance. Nutritional risk screening!®!!
at hospital admission, and periodically during hospital stay, offer
the opportunity to identify a proportion of patients who require
comprehensive nutritional assessment. Nutritional assessment is the
global outcome of a multifaceted approach encompassing measure-
ments of anthropometry, assessment of dietary intake, biomarkers
of nutritional status, clinical examination, and considerations of
environmental and socioeconomic factors. Body mass index [BMI]
and unintentional weight loss are the strongest indicators of nutri-
tional risk and malnutrition as endorsed by the European Society of
Clinical Nutrition and Metabolism,'> and are based on the findings
of a survey of health care professionals.'?

Whether basal metabolic needs are increased in preoperative
patients has not been studied extensively. In preoperative children
with CD, resting energy expenditure and protein oxidation were
higher than in healthy controls, but this effect was reduced in the
postoperative phase.' In the early postoperative phase, the inflam-
matory response will increase release of nutrients into the circulation
and increase metabolic demands for wound healing.!’ However, it
is possible that any increments in metabolic needs are offset by a
decrease in the physical activity of postoperative patients, although
currently implementation of enhanced recovery pathways usually
translate into limited postoperative impairment.

ECCO Current Practice Position 1.2

Micronutrient deficiency may be seen in IBD and is often
associated with complicated disease. Reliable assess-
ment of body micronutrient status requires patients to
be in biochemical remission. Plasma proteins, such as
albumin, should not be used as markers of nutrition in
active disease. Correction of micronutrient deficiency is
best achieved by a multidisciplinary team

A concise diet history should be obtained to ascertain dietary intake
adequacy throughout the course of disease. Comprehensive dietary as-
sessment methods, such as weighed food diaries, should be reserved
for the very few patients whose nutrient intake needs to be estimated
with a higher level of precision. There are currently no biomarkers of
protein-energy status. Plasma measurements of micronutrients are used
routinely to assess body status. However, since vitamins and trace elem-
ents are transferred bound to acute-phase reactant proteins [e.g. al-
bumin], their plasma concentrations will be influenced in the presence
of active disease, preoperatively or postoperatively.'®!” Moreover, liver
production of so-called negative acute-phase proteins [e.g. albumin,
transferrin] physiologically decrease in the presence of infection, in-
flammation, or trauma, making any measurement thereof unreliable.'®

The effect of the surgical course on the nutritional status of the
patient varies and depends on the type of surgical procedure, the lo-
cation and length of the remnant functional gut, and postoperative
complications. Resection of terminal ileum may increase the risk of
vitamin B12 deficiency, and patients with high-output stoma need
monitoring for electrolytes and fluids."

3.2. Nutritional status in surgical patients with IBD

ECCO Current Practice Position 1.3

Correction of undernutrition or overnutrition is advised in
IBD patients before surgery, despite the limitations of cur-
rent evidence

The nutritional status of surgical IBD patients has been poorly in-
vestigated, despite the fact that an intestinal operation is often per-
formed in an active state of disease and always has an effect on
gastrointestinal homeostasis. Much of the literature comes from
retrospective analyses of medical charts. The indicators used to as-
sess nutritional status include BMI and occasionally recent weight
loss. Assessment of dietary intake or biomarkers is rarely reported.?

Before surgery, between 2% to 15% of patients with CD are re-
ported to have a low BMIL.2%5 Research from the USA'%1225 suggests
that in CD patients, obesity [BMI >30 kg/m?] is more common than
being underweight [BMI <18.5 kg/m?]. In contrast, studies from Europe
and Asia suggest that the prevalence of obesity is less common,?2-28
and BMI before surgery tends to be lower than in the USA.22%-3%
These discrepancies may be due to variations in health practices or re-
flect differences in the prevalence of obesity in the general population
throughout the world. The overall picture is further complicated by
known ethnic discrepancies in BMI-body fat associations.

Three retrospective studies and one prospective study reported
weight loss >10% in the 6 months preceding surgery in 23% to 54%
of patients.2-»2% Taken together with the small proportion of pa-
tients who have a low BMI, this suggests that more patients at nutri-
tion risk would be identified based on serial changes in BMI rather
than on a sole weight measurement near the time of surgery.

With respect to preoperative body composition, four retro-
spective studies?>*3%4 have reported sarcopenia in a quarter of CD
patients®** without clear relation to BMI, whereas excess visceral
fat [visceral fat area >130 cm?] was observed in 30% of patients.*
Barroso observed an excess in fat deposition and a deficit in skel-
etal muscle, with an inverse correlation between subcutaneous fat
and abdominal musculature in IBD patients when compared with
healthy controls.??

When considering dietary assessment in surgical IBD patients,
a prospective study commented that 27% of patients had complete
intolerance to food prior to surgery.’* Another prospective study as-
sessed preoperative dietary intake of micronutrients, using a food
frequency questionnaire and plasma micronutrient concentrations.
This study revealed that both pre- and postoperative calcium and
vitamin D3 levels were below their respective reference ranges.
However, for similar intake there were no statistically significant
differences in the concentrations of plasma copper, iron, calcium,
and vitamin D3 between the two groups.** Hence, with up to every
second IBD patient suffering from malnutrition, routine assessment
and correction of nutritional status is advised before elective surgery.

3.3. Preoperative nutritional status and clinical
outcome in IBD patients

ECCO Current Practice Position 1.4

Undernutrition, overnutrition, and altered body compos-
ition are predictors for poor postoperative outcome in
surgical IBD patients
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Undernutrition and obesity can have a negative impact on the clin-
ical course of a patient, leading to postoperative complications such
as infections and up to anastomotic breakdown. Indeed, a low pre-
operative BMI was associated with a higher risk of postoperative
infectious complications, including anastomotic breakdown,
reoperations, prolonged hospitalisations, and increased mor-
tality. Two studies have shown that weight loss >10% within the
6 months preceding first ileocaecal resection for CD was associated
with adverse surgical outcomes, such as septic abdominal complica-
tions.>?’ Likewise, IBD-associated sarcopenia was associated with
poor postoperative outcomes.’’*° Pedersen showed that sarcopenia
was associated with need for blood transfusion, postoperative
sepsis, deep vein thrombosis, intensive care unit [ICU] admission,
and major complications.*” In UC patients receiving restorative
proctocolectomy, sarcopenia was associated with a higher rate of
surgical-site infections, including pelvic sepsis.’!

Few studies have explored the associations between presump-
tive biomarkers of nutritional status and perioperative outcomes.
Three retrospective studies conducted in Asia, which used albumin/
prealbumin concentrations and total lymphocyte count [calcu-
lating a prognostic nutritional index from serum albumin and total
lymphocytes], showed inverse correlations with infectious compli-
cations in the postoperative phase.?>***! In the study by Zhou, a
prognostic nutritional index <40 [indicating higher nutritional risk]
was an independent predictor for complications, particularly in-
fectious complications.*! Similar findings were reported by Maeda,
who found that the prognostic nutritional index was the only factor
associated with incisional site surgical infections.?® Finally, a retro-
spective study conducted by Zhang suggested that a BMI <16.2 kg/
m? was a stronger risk factor of postoperative abdominal septic
complications, such as anastomotic and intestinal fistulae and intra-
abdominal abscesses, than serum albumin.?¢

On the other hand, three retrospective studies that investigated
obese BMI and postoperative outcomes yielded inconsistent evi-
dence, except for a longer operative time.?*** Using CT-based
analysis, visceral adiposity was associated with a longer surgery dur-
ation, greater blood loss, longer bowel resection, postoperative ileus,
and a higher number of overall postoperative complications within
30 days of surgery, in a further study of 164 CD patients.”” However,
a smaller study in Scotland did not confirm these results.?

Based on the available literature, both undernutrition and obesity
are independent risk factors for postoperative complications in IBD.
However, it is likely that these associations are confounded by disease
severity and high steroid use. Associations between biomarkers of nutri-
tional status and clinical outcomes should be interpreted with caution,
as these are influenced by the inflammatory process in active disease.

3.4. Preoperative nutritional optimisation in CD

ECCO Current Practice Position 2.1

Malnutrition is common among CD patients awaiting sur-
gery and is a risk factor for adverse postoperative out-
comes and complications

Patients with IBD are often at high risk for surgical complications
for several reasons. These include malnutrition, chronic inflam-
mation, medications that compromise wound healing, and septic
complications related to the disease. The concept of perioperative
optimisation assumes that mitigating these risk factors will lower

postoperative complication rates. Perioperative nutritional support,
by either the enteral or the parenteral route, may theoretically miti-
gate most of these risk factors. Malnutrition in patients with IBD
can be caused by low dietary intake, malabsorption, and increased
energy expenditure due to active inflammation. Therefore, it seems
logical that nutritional support can improve nutritional status and
attenuate the inflammatory process in the gut, particularly in small
bowel CD. Attenuation of the inflammatory process may positively
impact on postoperative complications and, more importantly, may
allow discontinuation of medications such as steroids, which are as-
sociated with increased risk of postoperative complications.

In patients with CD, enteral nutrition [EN] was initially used
preoperatively to improve nutritional status.* EN was subsequently
also found to reduce inflammation and became common practice,
mainly in children.” The most recent guidelines from the European
Society of Clinical Nutrition and Metabolism recommend preopera-
tive EN for 7 to 10 days for mildly malnourished patients [longer
duration for those severely malnourished] who are undergoing
major gastrointestinal surgery.*

The gastrointestinal tract should be used if it is accessible and not
contraindicated. First, consider dietary advice to increase nutritional
intake, which may or may not include oral nutritional supplements
[ONS]. There are no randomised controlled trials [RCTs] of ONS
in preoperative IBD patients. Second, EN, particularly exclusive EN
[EEN] may be used. Third, where the gastrointestinal tract is not ac-
cessible, is contraindicated, or nutrient absorption is impaired, con-
sider parenteral nutrition [PN].

Two systematic reviews and a Cochrane review summarise the
use of perioperative nutritional support.** The largest systematic
review of 29 studies, including 14 original papers,*” concluded that
perioperative nutritional care should be a mandatory strategy to im-
prove patients’ postoperative outcomes. Although most studies were
retrospective or associated with some methodological flaws, the
efficacy of preoperative EN was strongly suggested. The Cochrane
review concluded that even though a low-to-moderate heterogen-
eity exists, a significant benefit was shown in reduction of total
postoperative complications (relative risk [RR] 0.67; 95% confi-
dence interval [CI] 0.53-0.84).%

3.5 Exclusive enteral nutrition in CD

ECCO Current Practice Position 2.2

Exclusive enteral nutrition [EEN] has shown promise as a
preoperative optimisation strategy for reducing compli-
cations and improving nutritional status in CD patients.
The optimal duration and route of administration is best
defined by the multidisciplinary team

EEN for 4 to 6 weeks has been used in several retrospective studies
in preoperative CD and compared with patients not taking EN.
A major limitation was that these studies were retrospective case re-
views, poorly controlled for surgery type, and prone to selection bias
as participants were not randomised.?**-2 Heerasing demonstrated,
in a retrospective case-control study, that 6 weeks of EEN led to re-
duction in C-reactive protein [CRP], shorter surgery duration, and
lower incidence of postoperative abscesses or anastomotic leaks.
A total of 25% of patients were able to avoid surgery.?® Additionally,
Wang showed a significantly lower incidence of both infectious and
non-infectious complications compared with controls.*
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A retrospective study including 114 patients showed a reduc-
tion in CRP, fewer anastomotic leakages [2.3% versus 17.9%;
p = 0.023], and less temporary diverting stomas [22.8% versus
40.9%; p = 0.036] among those who received nutritional opti-
misation.’® Additionally, EEN for penetrating CD allowed ileocolic
resections with lower rates of postoperative morbidity and faecal
diversion, in a retrospective study by Zerbib.?”

In a prospective randomised study among 108 patients, Zhu
found that EEN before surgery led to a reduction in inflammation
followed by an improvement in nutrition [p <0.0023].>* Preoperative
improvement in these parameters may potentially translate to lower
postoperative complication rates.’ Last, Li published a retrospective
study including 497 patients who were divided into four groups.
Patients who received EEN before surgery had better outcomes,
including fewer postoperative complications [p <0.05], lower rates
of stoma creation [p <0.05], fewer urgent operations [p <0.05], and
a longer postoperative immunosuppressant-free interval.’?

In a prospective French study, 35 CD patients at high risk of sur-
gical complications were treated with preoperative EEN for a mean
of 3 weeks before surgery.*® Postoperative outcomes were compared
with 21 patients with CD at low surgical risk. Preoperative treat-
ment with EEN resulted in similar postoperative complication rates
in the high-risk [23.8%] and the low-risk [22.9%] patients. These
results suggest that preoperative EEN is protective for high surgical
risk patients who require resection.

A recent prospective investigation that treated 48 CD patients
with enterocutaneous fistulae with short-peptide based EEN for
3 month,s revealed that 30 [62.5%] patients demonstrated suc-
cessful closure of fistulae after 3 months of treatment.”> However,
these positive results were tempered by the GROWTH CD pro-
spective study of EEN in 285 paediatric patients. Although higher re-
mission rates and a trend towards improved growth were observed,
there were no differences in the rate of complications.*®

As most data originate from relatively small retrospective studies,
there is a pressing need for further large prospective studies to help
inform clinical practice. In addition, the mechanisms for how EEN
affects inflammation are still unclear. Accordingly, further inves-
tigation is also required to better understand the biological pro-
cesses by which nutritional optimisation may help reduce surgical
complications.

To date, EEN may serve as a bridge to optimise high-risk patients
before surgery in CD, by acting both at the pathophysiological and
the nutritional level.

Of note, there are no studies that assessed the use of EEN in pa-
tients with UC.

3.6. Parenteral nutrition for preoperative
optimisation in CD

ECCO Current Practice Position 2.3

Parenteral nutrition [PN] in patients with CD can optimise
nutritional status before surgery as a supplement to EN,
or as an alternative if the use of EN is not possible or is
contraindicated

The use of PN in the perioperative period is reserved for patients
who are unable to tolerate EN or do not meet their nutritional re-
quirements via the enteral route.” PN should be considered if the
patient is malnourished at the time of surgery or if oral intake is

not possible within a week after surgery. Other indications for PN
include bowel obstruction or subileus, high-output fistulae, bowel
ischaemia, severe haemorrhage, anastomotic leak, or when the gut is
dysfunctional due to active disease.*

ECCO Current Practice Position 2.4

Administration of PN preoperatively may reduce overall
postoperative complications and septic complications in
malnourished CD patients

A recent systematic review and meta-analysis of observational
studies compared preoperative EN and PN, to assess whether they
reduce postoperative complications in CD patients.* Five studies
were included, three of which focused on the use of PN; a total of
280 patients were pooled. PN was used for a minimum of 11.5 =
1.2 days, and 30-day morbidity and mortality were recorded. CD
patients who received preoperative PN had a trend towards re-
duced rates of postoperative complications [15%] compared with
the group that had standard care without any nutritional support
[24.4%). However, this trend did not reach statistical significance,
and therefore definitive conclusions on the benefits of perioperative
PN could not be drawn.

Cohort studies have shown a reduction in postoperative mor-
bidity in CD patients receiving PN for 5 days or more.’”

Lashner investigated whether preoperative PN versus no pre-
operative PN reduced the length of bowel resection in 103 patients
requiring segmental small bowel resection, ileocaecal resection, or
segmental or total colectomy. Patients in the PN group required on
average 20 cm less resection.’”

A recent cohort study by Ayoub assessed 55 patients with CD
who received preoperative PN for 60 days, compared with 89 con-
trols. Multivariate analysis controlling for disease severity and mal-
nutrition at baseline showed that patients receiving preoperative
PN had significantly lower rates of non-infectious complications.
Furthermore, weight loss >10% within the 6 months preceding sur-
gery was a significant predictor of postoperative complications.?'
Overall, convincing evidence supports the use of preoperative PN in
malnourished CD patients for at least 5 days, to reduce morbidity.

3.7. Preoperative nutritional optimisation in UC

ECCO Current Practice Position 2.5

There is no evidence to support routine perioperative ad-
ministration of EN or PN to improve surgical outcomes in
patients with UC

Although malnutrition has been associated with poorer
postoperative paediatric outcomes in UC,*" data supporting nu-
tritional optimisation are currently lacking. Salinas compared 56
UC patients who received at least 7 days’ preoperative PN with
179 UC patients who did not receive PN.®' The groups were not
balanced in baseline parameters and the PN group had greater
disease activity. More patients in the PN group had total abdom-
inal colectomy and end ileostomy. It is not clear how many, if any,
of those patients received a non-diverted ileoanal pouch; 12% of
the PN group patients had central line-related complications; and
overall this group was more likely to develop complications. The
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imbalance in baseline parameters and surgical procedures yielded a
significant bias and therefore does not permit comparisons or con-
clusions. Nevertheless, it is common practice to stage surgery for
UC in high-risk patients, whereas well-nourished patients mostly
benefit from a one- or two-stage operation rather than a three-stage
procedure as typically seen in the emergency setting. Despite the
lack of firm evidence, it is advisable to correct nutritional deficiency
before surgery for UC, as in CD

3.8. Nutritional optimisation in emergency IBD
surgery

ECCO Current Practice Position 2.6

Emergency surgery should not be delayed for preopera-
tive nutritional optimisation. Whenever surgical delay is
reasonable, nutritional status should be optimised

Improvements in preoperative management can have a major
positive impact on surgical outcomes in IBD patients, including
reduced rates of stoma formation, lower rates of anastomosis
leakage, and reduced length of hospital stay. This ultimately leads
to reduced health care costs and improves inpatient experience and
patient long-term quality of life. Preoperative nutritional optimisa-
tion may be required to achieve optimal postoperative outcomes,
including reduction in surgical complications, and should be indi-
vidualised taking into consideration disease phenotype and patient
characteristics.®

There are situations where surgery cannot be delayed for nutri-
tional optimisation. For example, in cases of acute severe colitis that
do not respond to two lines of medical therapy or in more compli-
cated and severe phenotypes of CD.® Current knowledge suggests
that in such cases surgery should not be delayed for optimisation,
as delay in surgery is associated with increased mortality.** The de-
cision to proceed to immediate surgery or delayed intervention is
ideally made by an interdisciplinary team and in a timely fashion if
possible.

3.9. Postoperative nutritional care in IBD

ECCO Current Practice Position 3.1

Postoperative nutritional status in IBD patients should be
assessed and appropriate nutritional support provided in
a timely manner

Major surgery is associated with catabolic response, weight loss,
decreased appetite, and reduction in measurable nutritional param-
eters. Enhanced recovery pathways encourage early oral intake
after surgery, including oral nutritional supplementation. However,
the catabolic response usually resolves only a few weeks after sur-
gery. Postoperative nutritional status should be assessed and appro-
priate nutritional support provided in a timely manner if intake is
inadequate.*®

Generally, patients in surgical remission have no dietary restric-
tions. Several small studies suggested that combining formula EN
with a regular or restricted diet postoperatively may prevent disease
recurrence.®¢” However, this approach has not been investigated in
large studies and is currently not common practice.

3.10. Use of postoperative nutritional optimisation
for decreasing complications

ECCO Current Practice Position 3.2

In elective IBD bowel surgery, patients should be offered
oral nutrition starting on the day of surgery, according to
the principles of enhanced recovery pathways

Malnutrition and nutrient deficiencies are common in people with
IBD%% and are independent risk factors for poor postoperative
outcomes, including increased abdominal septic complications and
higher mortality rates.”” The optimal nutritional intervention to
reduce malnutrition and improve surgical outcomes in IBD is not
known. However, enhanced recovery pathways, including an earlier
start of normal diet and postoperative nutritional support, have
led to significant improvements in the care of patients undergoing
elective gastrointestinal surgery.”! This has led to reduced length of
hospital stay, reduced morbidity, and improved quality of life.”>”

3.11. Long-term nutritional needs

ECCO Current Practice Position 4.1

There is no evidence to support withholding dietary fibre
in patients with IBD, with the exception of patients with
stricturing CD

IBD patients who are in remission but have chronic stricturing
disease should adhere to a low-fibre diet to avoid obstruction.”*”
Otherwise, there are no dietary restrictions. Chewing thoroughly and
eating slowly are general advice and have the potential to improve
intestinal transit, particularly in the context of stricturing disease.

ECCO Current Practice Position 4.2

There is no consistent evidence for the routine supple-
mentation of dietary fibre, prebiotics, omega-3 fatty acids,
probiotics, supplemental enteral nutrition, and antioxi-
dants in the maintenance of remission of IBD patients

Dietary fibre has a beneficial effect on commensal gut bacteria and
may have a role in maintaining remission in IBD.”® Formation of
short-chain fatty acids following fibre absorption stimulates water
and sodium absorption in the colon and promotes mucosal healing.
In a study of 1130 CD patients in remission, patients with the
highest quartile intake of fibre were less likely to suffer a flare com-
pared with those in the lowest quartile (odds ratio [OR] 0.59, 95%
CI 0.43-0.81). However, the same study failed to demonstrate any
benefits in patients with UC or indeterminate colitis.”* A systematic
review of 23 RCTs, including 1296 patients, reported that fibre sup-
plementation was beneficial in 3/10 UC trials, in 1/1 pouchitis study,
and in 0/12 CD studies.”

Prebiotics are specific carbohydrates that are regarded as a type
of dietary fibre. In vitro and animal studies provide some support
for the use of prebiotics to alter intestine-derived inflammation, a
key contributor to IBD pathogenesis. Currently available data are
hampered by inconsistency in both outcomes and their assessment,
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variations in disease activity and study duration, the low number of
CD and UC patients treated, and the lack of control groups.”
Furthermore, a variety of prebiotics have been assessed [fructans,

7881 germinated barley, one study;* Plantago ovate, two

four studies;
studies®***], ande some studies combined prebiotics and probiotics
and thus prevent any direct interpretation.$>6

A Cochrane review of six studies, including 1039 CD patients,
assessed fish oil [omega-3 fatty acids, or #-3 FA] for the main-
tenance of remission.®” Relapse in the 7-3 FA group was 39% at
12 months compared with 47% of placebo patients (relative risk
[RR] 0.77; 95% CI 0.61-0.98). The same effect was also found in
two other systematic reviews.**** However, a GRADE analysis rated
the overall quality of the evidence for relapse as very low. Analysis of
the EPIC1 and EPIC2 studies,” which were at low risk of bias, did
not show statistically significant effects any more [RR 0.88; 95% CI
0.74-1.05; I> = 0%]. No serious adverse events were recorded in any
of the studies. However, a pooled analysis revealed a significantly
higher rate of diarrhoea [RR 1.36; 95% CI 1.01-1.84] and upper
gastrointestinal tract symptoms [RR 1.65; 95% CI 1.25-2.18] in
the 7-3 FA treatment group. A systematic review of RCTs of 7-3 FA
supplementation in UC patients found no difference in relapse rate
[RR 1.02; 95% CI 0.51-2.03].% These findings were also confirmed
in another systematic review.”!

Last, a recent meta-analysis compiled the evidence for use of
probiotics in IBD patients.”> For the maintenance of remission in
UC patients, 3/6 RCTs compared probiotics with 5-aminoslaicylate
[5-ASA]* and 3/6 compared probiotics with placebo’%; no ap-
parent benefit was observed with probiotics [Table 1]. Similarly,
there was no benefit of probiotics in preventing relapse of quies-
cent CD [RR of disease relapse 1.03; 95% CI 0.70-1.51]°** or in
preventing relapse of CD after surgically induced remission.

A systematic review analysed partial EN for the maintenance of
remission in CD, but failed to provide a statistical analysis, due to
differences in the control interventions and outcome assessments.'®

The data regarding the use of antioxidants for patients with IBD
are not substantial enough to make any recommendations. One trial
of 57 patients who were administered a combination of vitamin C
and E supplements for 4 weeks did not demonstrate any effect on

disease activity.'"!

ECCO Current Practice Position 4.3

Probiotics may help to prevent acute pouchitis and main-
tain remission of chronic pouchitis. Probiotics are not in-
dicated in the treatment of moderate pouchitis

The interaction between the gut microbiota and the patient’s immune
response plays a central role in the aetiology of IBD. Therefore, ther-
apies that modulate the microbiota, including probiotics, have gained
popularity over the past two decades. In the context of long-term
postoperative nutritional needs, probiotics may potentially benefit

patients with CD [to prevent postoperative recurrence| and UC [to
avoid or treat pouchitis].

Four randomised trials, with a total of 131 patients, and one com-
parative cohort study of 117 patients demonstrated the efficacy of
probiotics in preventing pouchitis, when used as a prophylactic treat-
ment after pouch surgery.!>1% Additionally, two randomised trials
with a total of 76 patients and one observational study including
31 patients showed that VSL#3, a cocktail of eight strains of pro-
biotics, was effective in treating chronic pouchitis and in preventing
relapse in patients with a history of intermittent pouchitis.!0-1%°
Treating moderate active pouchitis with probiotics was not suc-
cessful.''%!!! Finally, another small randomised trial did not reveal
any benefit of a cocktail of probiotics [Lactobacillus plantarum 299
and Bifidobacterium infantis Cure 21] on pouch function.''? These
findings were confirmed in a total of four meta-analyses, including
a Cochrane meta-analysis.''3-"1¢ These meta-analyses highlighted the
low quality of all reported trials, referring specifically to their low
sample size and significant heterogeneity.

ECCO Current Practice Position 4.4

Probiotics are not indicated as prophylactic treatment of
postoperative recurrence after surgery for CD

About 80% of CD patients undergoing surgery will show endo-
scopic recurrence within a year after surgery. The potential role
of probiotics as prophylaxis after surgery has been assessed in five
placebo-controlled randomised trials.!'”-!>! None of these trials dem-
onstrated any significant benefit of probiotics on postoperative endo-
scopic recurrence. The most recent trial randomised 119 patients
between placebo or VSL#3, and assessed endoscopic recurrence at
postoperative Day 90.'?!' Similar to previous trials, endoscopic find-
ings did not reach statistical significance. Despite some heterogen-
eity, most trials had an acceptable sample size and were placebo
controlled and double blind. Therefore, it is reasonable to assume
that sufficient evidence supports the lack of efficacy of the probiotics
[Lactobacilllus GG, Lactobacillus jobnsonii, Synbiotic 2000, and
VSL#3] for the prevention of postoperative endoscopic recurrence
in patients with CD who have undergone an ileocolic resection. This
was further confirmed in a meta-analysis that pooled data from 4/5
randomized studies.!?> Probiotics should therefore not be used as
prophylaxis in postoperative patients with CD.

ECCO Current Practice Position 4.5

There are no specific nutritional measures for patients
with an ileal pouch-anal anastomosis. However, advice
on fluid and fibre intake is beneficial and monitoring for
anaemia, vitamin B12 deficiency, and osteopenia is indi-
cated in the long term

Table 1. Meta-analysis of RCT assessing the efficacy of probiotics in IBD.”?

No. of RCTs Included patients RR relapse [95% CI] Heterogeneity between studies Adverse events
3 Probiotics vs 5-ASA 555 1.02 [0.85-1.23] [2=0%,p = 0.62]. RR 1.09; 95% CI1 0.71-1.67
3 Probiotics vs placebo 122 0.62 [0.33-1.16] [2=76%,p =0.02] None reported*

RCTs, randomised controlled trials; RR, relative risk; CI, confidence interval; ASA, aminosalicylate.
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The nutritional state of patients after ileal pouch-anal anastomosis
[IPAA] for UC is generally better than before surgery.!** Moreover,
the patients’ nutritional state is similar after segmental colectomy,
total colectomy, or proctocolectomy for CD, indicating the redun-
dancy of any nutritional support after proctocolectomy.!?*

Patients with an IPAA develop adequate intake of trace elements
[including zinc, copper, manganese, and selenium] when compared with
a healthy control group.'”® However, anaemia is observed in 5% to 56 %
of all pouch patients.'?¢ This may be caused by iron and vitamin B12
deficiencies, which are present in about 25% of all IPAA patients.'?7-128

Additionally, pouch patients can present with osteopenia to a
greater degree than UC patients.'?*1% Indeed, the presence of a pelvic
pouch is an independent risk factor for osteopenia.'*® Accordingly,
monitoring for anaemia, vitamin B12 deficiency,

3.12. Management of short bowel syndrome and
intestinal failure

ECCO Current Practice Position 4.6

Short bowel syndrome [SBS] and intestinal failure [IF] can
complicate the course of CD as a consequence of high
enterocutaneous or entero-enteric fistulae, strictures, or
extended surgical resections

The cumulative incidence of short bowel syndrome [SBS] or intes-
tinal failure [IF] in a large retrospective multicentre study in CD
patients'! reached 8.5% [including IF-related death] over 20 years
after initial surgery. SBS and IF are thus not rare in the long term.
A total of 1703 patients from 12 different hospitals were included
in the analysis. SBS may cause either intestinal insufficiency or IF, in
which IF is defined as decreased intestinal absorption that results in
dependency on intravenous fluids, micronutrients, or PN'32 to main-
tain health status, growth, or both. IF is classified as type 1 [acute],
type 2 [prolonged acute], and type 3 [chronic]; chronic IF often re-
quires long-term PN.'3 Chronic IF typically arises as the irreversible
result of [complications of] multiple surgical resections many years
after initial CD diagnosis.'** It may also arise as a potentially revers-
ible consequence of high enterocutaneous or entero-enteric fistula or
bypass, respectively, intestinal strictures.'*’ Risk factors for SBS or
IF include congenital short bowel length,'*¢ family history of IBD,
delay in diagnosis, stricturing disease, early disease onset, young age
at first surgery, and surgical complications.!*” The importance of ap-
propriately timed and executed surgery in this context cannot be
overemphasized.

ECCO Current Practice Position 4.7

Teduglutide and intestinal transplantation can be con-
sidered in individual CD patients with SBS or IF when PN
therapy fails

PN with intravenous fluid and micronutrients is the mainstay treat-
ment of IE'3? Teduglutide, a recombinant human GLP-2 analogue,
improved many clinical, laboratory, and histological abnormalities in
SBS patients in several phase II and III trials.'3%!3* One retrospective
cohort study with teduglutide [median duration of 365 days] was
performed in 13 CD patients with SBS or IE. This study showed that
most patients could be weaned off parenteral support.'** Intestinal

transplantation is a well-established further treatment for the few
CD patients who fail PN or have life-threatening PN-related com-
plications.™! A retrospective study in 1115 intestinal transplant
patients [of whom 142 were CD patients] revealed that the risk of
graft rejection or death is similar for patients with or without CD.'*
The intestinal transplant was rejected in 37% of CD patients and
in 33% of non-CD patients 1 year after the procedure. Both use of
teduglutide and intestinal transplantation can be considered in indi-
vidual CD patients with SBS or IF when PN therapy fails.

ECCO Current Practice Position 4.8

EEN can induce clinical remission in selected CD patients
presenting with functional SBS or IF as a consequence of
inflammatory strictures

A functional SBS or [temporary] IF can occur as a consequence
of inflammatory strictures. A 12-week course of EEN can be con-
sidered in CD patients with inflammatory strictures. Hu prospect-
ively studied 65 CD patients, of whom 81.4% achieved symptomatic
and 64.4% clinical remission on EEN therapy.'* Yang showed in a
non-controlled study in 41 adult CD patients with intestinal fistulae/
abdominal abscesses or inflammatory intestinal strictures, that EEN
was effective in inducing clinical remission and mucosal healing,
promoting fistula closure, and reducing abscess size.'*

3.13. Management of enterostomies

The care of enterostomies is of central importance for IBD patients.
Some patients quickly learn to master their enterostomy, including the
pitfalls of high output/dehydration, food bolus obstruction, and appli-
ance management, but others may struggle. Stoma therapists or IBD
specialist nurses are a crucial resource and should be involved as early as
possible whenever a patient receives an enterostomy. When an enteros-
tomy becomes a cause of concern, its management is best addressed by
an interdisciplinary team, particularly when nutritional concerns arise.

ECCO Current Practice Position 4.9

There is scarce evidence on the best nutritional manage-
ment in CD patients with high-output ileostomy or prox-
imal jejunostomy

Approximately 50% of CD patients undergo surgery within the
first 10 years after CD diagnosis, and another 30% at some point in
their lifetime.' The age of first stoma is earlier in CD than UC, and
stoma-related complications [such as fistula, retraction, and sten-
osis] are more frequent in CD [36.8%] than UC [17.4%] [p <0.05].
Among CD patients, colostomies need earlier revisional surgery than
ileostomies [p <0.05].14¢

There is limited evidence on nutritional management of IBD
patients with a [high-output] ileostomy, proximal jejunostomy, or
colostomy. A retrospective study conducted by Jang, on 394 CD
patients after small-bowel resection, showed that active disease,
having an ileostomy, and a remnant small bowel length <230 cm
are risk factors for reduced nutritional status [BMI <17.5 kg/m?
or modified nutritional risk index <83.5].147 The small prospective
studies of Ecker showed that oral budesonide significantly improved
water absorption and decreased stoma output in CD patients with
an ileostomy.'#'% Despite limited evidence, interdisciplinary and
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interprofessional management of enterostomy patients is frequently
key to optimal care and quality of life.

ECCO Current Practice Position 4.10

Nutritional and clinical assessments must be performed
on patients with high-output stoma [HOS]

Dehydration necessitating hospital admission occurs in up to 17% of
patients after colorectal resection with a diverting loop ileostomy.!*°
High-output stomas [HOS] are common within 3 weeks of surgery,
and spontaneous resolution occurs in half of the patients. HOS are
most commonly seen in jejunostomy patients and are unlikely to occur
in those with a colostomy with retained small bowel.”” A HOS has
been defined as an effluent of 1000 to 2000 mL/24 h. When output
is >2000 mL/24 h, dehydration, depletion of sodium and magnesium,
and malnutrition can occur.’! Electrolyte deficiencies due to a com-
bination of reduced absorption and increased renal excretion should
be replaced orally, or by intravenous supplementation if insufficient.!s?
Laboratory investigations include serum urea and creatinine, sodium,
potassium, magnesium, and urinary sodium. A random urinary so-
dium <20 mmol/L suggests sodium depletion. Patients should also
be assessed for vitamin B12 and iron deficiency and provided with
replacement therapy if required. Assessment for selenium, zinc, and
vitamin A, D, E, and K deficiencies should be considered.'s

ECCO Current Practice Position 4.11

HOS patients should restrict hypotonic/hypertonic fluids to
<1000 mL daily. The remaining fluid requirements should
be met by oral intake of an isotonic glucose-saline solution

There is no [prospective] research on the optimal nutritional strategy
for HOS management specific to IBD patients. In general, HOS treat-
ment is a combination of drug therapies [to reduce intestinal motility
or secretions] and nutritional therapy, including hypotonic fluid restric-
tion, oral rehydration solution, salt-rich diets, EN, and/or short-term
parenteral electrolytes.'”* In the initial phase of treatment, if there
is marked dehydration, rehydration with intravenous fluids [such as
0.9% saline] while limiting oral intake is advised, followed by gradual
withdrawal of intravenous fluids and further restriction of hypotonic
oral fluids. Intravenous saline may be required as a long-term therapy
in patients unable to maintain hydration with the above measures.
A random urinary sodium >20 mmol/L should be the target of treat-
ment. Patients may be allowed to drink daily <1000 ml of fluids of
their choice irrespective of osmolarity; further fluid requirements are
best met by an isotonic glucose-saline solution. Isotonic solutions can
be purchased without prescription or handmade according to Box 1.

Box 1. Modified World Health Organization cholera
solution [also known as St Mark’s solution].

Solution ingredients

» Sodium chloride 60 mmol [3.5 g]

» Sodium bicarbonate 30 mmol [2.5 g]
» Glucose 110 mmol [20 g]

> Water 1 L

ECCO Current Practice Position 4.12

Drug therapy [proton-pump inhibitors, loperamide,
opium, psyllium fibres, cholestyramine] can help reduce
intestinal motility or secretions and thereby support
absorption

The large volume of gastric secretion may minimise time for absorp-
tion and thus contribute to increased faecal losses. The associated
hyperacidity may also denature pancreatic enzymes and compromise
bile salt function, which may further impede absorption. In this con-
text, mitigation of gastric hypersecretion is achieved with proton-
pump inhibitors.'3

The use of anti-diarrhoeal medication, loperamide, and opiate
drugs [such as codeine phosphate or opium] reduces water and elec-
trolyte losses and minimises diarrhoea. Loperamide is preferred to
opiate drugs as it is non-sedating, non-addictive, and does not cause
fat malabsorption.!

Fat maldigestion due to bile-salt malabsorption occurs when
>100 cm of terminal ileum have been resected. The bile acid se-
questering agent cholestyramine can be useful in decreasing bile
salt-related diarrhoea. However, due to its ability to bind to dietary
lipids, cholestyramine may worsen steatorrhea in patients who have
undergone a more significant resection.!>

A trial of bulk-forming agents may slow gastric emptying and im-
prove stool consistency and overall transit time in the small bowel.
Psyllium or bulking agents are inexpensive and devoid of significant
adverse effects. However, they may also lead to decreased food in-
take due to increased satiety and may also reduce the absorption of
nutrients.'s

ECCO Current Practice Position 4.13

HOS patients require a large oral energy intake, in which
osmolality is kept low by using large molecules that are
high in fat or carbohydrate content

Patients with HOS require a large oral dietary energy intake, in
which osmolality is kept low by using large molecules that are high
in fat or carbohydrate content. Patients should follow a low-fibre
diet,'5? avoiding nuts, wholemeal products, and fruits and vegetables
with skins in particular.’® Oral sodium intake should not exceed
90 mmol/L and a diet osmolality close to 300 mOsm/kg should be
maintained. Hyperosmolar elemental diets should be avoided as
they exacerbate a HOS. PN is required when patients cannot absorb
more than one-third of their energy requirements enterally, typically
when <75 cm of small bowel remains or has been sited as a high

jejunostomy. 2

ECCO Current Practice Position 4.14

The risk of renal calculae in patients with a jejuno-colic
anastomosis and SBS can be minimised by preventing
chronic dehydration and advising patients on a diet low in
oxalate, moderate in fat, and high in calcium

Patients who have a jejuno-colic anastomosis and SBS are at increased
risk of developing renal calculae due to increased colonic oxalate absorp-
tion."” Fat malabsorption results in an increase in free fatty acids that
preferentially bind to calcium, which leads to an increased concentration
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of unbound oxalate. Due to the presence of unabsorbed bile salts, co-
lonic permeability to oxalate is increased resulting in hyperoxaluria. In
addition, this process is aggravated by chronic dehydration.'*

Specific components of the diet should consist of moderate fat
intake [providing 20-30% of total energy as fat], a reduction in
foods high in oxalate [e.g. beetroot, chocolate, most nuts, parsley,
rhubarb, spinach, tea], and an increase in calcium-rich foods [or if
not possible, a calcium supplement].’** Chronic dehydration should
be avoided.

4. Discussion

Although the evidence to support perioperative dietary therapy in
IBD and to optimise perioperative outcomes lacks high-quality RCTs,
dietary therapy is common practice in expert centres. Indeed, nu-
tritional screening and dietary optimisation in medical and surgical
patients is a standard of care that translates into improved clinical
and economic outcomes. In this context, randomisation of high-risk
patients undergoing surgery with and without dietary therapy is un-
ethical and unlikely to happen. On the other hand, many IBD pa-
tients may benefit from increased awareness and correction of their
nutritional deficiencies. The integration of perioperative nutritional
screening and ad hoc dietary therapy has the potential to improve
quality of care and patient-reported outcomes. Simple interventions
such as iron deficiency screening and supplementation are useful in
reducing the need for transfusion and improving recovery rates and
quality of life.!¢%-1¢3 In addition, preoperative carbohydrate loading
and early feeding have become an integral part of enhanced recovery
pathways in gastrointestinal surgery.”” Last, the interplay between
the immune system, the gut microbiome, and nutrition may explain
the initiation and persistence of IBD at large and is currently the
subject of intensive investigation'¢*!%%; for example, EEN has shown
promising clinical results.?%16¢

The present topical review has covered key elements in peri-
operative dietary therapy in IBD, including routine nutritional as-
sessment, perioperative nutritional supplementation, EEN, and the
management of enterostomy. Current practice positions have been
recommended based on an extensive literature review and an inter-
disciplinary consensus of European experts on behalf of ECCO. The
expert appraisal of the evidence at hand, and the high rate of rec-
ommendation [80% agreement] across specialties, have allowed for
balanced recommendations with clinical relevance in daily practice.
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