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Crohn’s disease is one of the leading causes of intestinal failure. The term ‘type 2’ intestinal
failure is used to describe the relatively rare type of intestinal failure that occurs in association
with septic, metabolic and complex nutritional complications, typically following surgical
resection and/or laparostomy for intra-abdominal sepsis. A multidisciplinary approach to the
management of patients with type 2 intestinal failure is crucial, and it is helpful to approach
patient care in a structured manner using the ‘sepsis-nutrition-anatomy-plan’ algorithm: reso-
lution of sepsis is required before adequate nutritional repletion can be achieved, and it is
crucial to optimise nutritional status, and define intestinal anatomy before delineating a defi-
nitive medical or surgical plan. A structured approach to the management of patients with
inflammatory bowel disease, who have developed type 2 intestinal failure, should reduce the
likelihood of these patients developing ‘type 3’ intestinal failure, which is characterised by the
need for long-term parenteral nutrition. However, Crohn’s disease is still the commonest
indication for home parenteral nutrition in the UK.
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The term ‘intestinal failure (IF)’ has been given a variety
of definitions since its original conception in 1981‘"; the
most recent, internationally agreed consensus definition
suggests that IF results from ‘obstruction, dysmotility,
surgical resection, congenital defect or disease-associated
loss of absorption and is characterised by the inability to
maintain protein-energy, fluid, electrolyte or micronutrient
balance'®. This definition can be applied to a variety of
gastro-intestinal conditions that necessitate some form of
fluid or nutritional support, but does not take into account
the duration or severity of the disease process. To address
this, IF has been further subclassified into three types
(Table 1)®.

Potential disease aetiologies of all types of IF are, of
course wide, with Crohn’s disease being one of the com-
monest causes of both type 2 and type 3 IF®®. The
objective of this review is to review the incidence and
aetiology of IF in Crohn’s disease and outline a manage-
ment strategy for patients with type 2 IF.

Crohn’s disease and type 2 intestinal failure

Fig. 1 outlines the causes of type 2 IF in patients refer-
red over the last 10 years to our IF unit, which is one of
only two national centres for the management of patients
with severe IF in the UK. Crohn’s disease accounts for
21% of admissions to our unit and is second currently to
surgical complications as the principal cause of type 2 IF
in this patient cohort. In contrast, our earlier experience
identified Crohn’s disease as the principal cause of type 2
IF in patients referred, accounting for 42% of all admis-
sions in the 1980s'”. Although these data represent the
experience of only a single centre, it is a unit with a large
national referral base and our data may therefore suggest
that the incidence of type 2 IF in patients with Crohn’s
disease is diminishing. Indeed, there is emerging evidence
that the increased and earlier use of medications such as
thiopurines, as has occurred over the last three decades in
the UK, has been associated with a reduction in the need
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Table 1. Classification of intestinal failure (IF)

Type 1 IF  Self-limiting IF that occurs following abdominal surgery, whereby patients require fluid, electrolyte, enteral and/or parenteral
nutritional support for a limited period of time, before making a full recovery without complication. Type 1 IF is common in all
hospitals; the recent National Confidential Enquiry into Patient Outcome and Death into the care of hospital patients receiving
parenteral nutrition (PN) support, identified that 93 % of patients in hospitals throughout the UK received PN for less than 30 d,
with the majority of these patients needing nutritional support as a result of post-surgical complications”

Occurs in severely ill patients, who develop septic, metabolic and nutritional complications following gastro-intestinal surgery.
These patients need multidisciplinary input and nutritional support to permit recovery and, in some instances, may require
transfer to a specialist IF unit for management

Chronic IF requiring long-term nutritional support. This category may include patients that have progressed from having type 2
IF in whom artificial nutrition support cannot be weaned and will therefore include patients requiring long-term, home PN (HPN)

Type 2 IF

Type 3 IF
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42% ) )
Vascular ischaemia
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Fig. 1. Disease spectrum of patients with type 2 intestinal failure

(IF) admitted to Salford Royal Infirmary, IF Unit (percentages
between 1998 and 2008; n 453).

for surgical intervention, and therefore possibly the risk
of IF, in patients with Crohn’s disease®™. Whether the
increased use of other medical therapies such as anti-
TNF-o agents, which are also associated with a reduced
need for surgery in patients with Crohn’s disease®, has
also led to a reduction in IF in Crohn’s disease is, as yet,
unclear. However, any strategy that can reduce surgical
intervention in patients with Crohn’s disease is likely to
lead to a reduction in IF, since the principal mechanism by
which patients with Crohn’s disease develop IF appears to
be as a result of complications of surgical treatment'?.

Management of type 2 intestinal failure in
Crohn’s disease

Patients with Crohn’s disease, as those with many other
gastro-intestinal disease groups, can develop type 2 IF as a
result of intestinal resection, mechanical obstruction and/or
inflammation and all of these factors may act alone or
together to impair the ability of the gut to maintain protein-
energy, fluid, electrolyte or micronutrient balance and
so lead the patient to require artificial parenteral and/or
enteral nutrition support. Furthermore, and as outlined
earlier, since most patients with Crohn’s disease develop
IF as a result of complications of surgery'”, it is not
uncommon for these patients also to have concomitant
problems relating to intra-abdominal sepsis, fistulisation
and/or a high-output stoma if they have undergone an
intestinal diversion procedure. It is therefore usual for
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patients with type 2 IF to present with a variety of complex
and interacting problems, which may include sepsis,
wound dehiscence, fluid imbalance and/or malnutrition and
complications relating to artificial nutrition support, such
as central venous catheter infection or parenteral nutrition
(PN)-associated hepatic dysfunction. Thus, given the
multifaceted nature of patients’ presenting problems, it is
vital to adopt a structured approach to managing patients
with type 2 IF and the therapeutic strategy termed as the
‘sepsis-nutrition-anatomy-plan’ approach provides a useful
algorithmic approach to managing the various components
of IF in these patients (See Fig. 2).

‘Sepsis-nutrition-anatomy-plan’ approach to managing
type 2 intestinal failure

Sepsis. The presence of sepsis needs to be considered
first in the sepsis-nutrition-anatomy-plan algorithm for two
principal reasons: first, sepsis is the principal cause of
death in patients with IF and, second, ongoing infection
will increase metabolic demand and impair intestinal
function, such that any form of nutritional support will be
less effective until sepsis is investigated and treated first''".
The source of sepsis in IF can be wide, ranging from an
intra-abdominal collection in a patient with an intestinal
fistula following surgery, to endocarditis in a patient who
has had multiple central venous catheter infections. It is
important to recognise that typical features of sepsis, such
as leucocytosis or pyrexia, may be absent in patients with
IF®'? and patients may present with other features such as
hypoalbuminaemia, persistent weight loss or abnormal
liver function tests. Indeed, 25% of all patients with type
2 IF referred to our unit over the last 10 years were
jaundiced on admission and, of these, 67 % were septic(m.
Clearly, other causes of abnormal liver function also need
to be considered in patients with IF, such as PN-associated
liver disease or drug therapy"'®, but it is vital to recognise
sepsis as a potential cause of hepatic dysfunction in
patients with IF since the septic patient will, of course, fare
Worse.

If sepsis is suspected, then the patient should undergo
standard investigations such as blood cultures (from both
peripheral veins and indwelling central venous catheter),
wound swabs, chest X-ray, urine cultures and/or echo-
cardiography. Computerised tomography is the modality
of choice for identifying abdomino—pelvic abscesses with
a diagnostic accuracy of >95%">. If present, intra-
abdominal collections are very unlikely to resolve with
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¢ Cultures and swabs
* Abdominal imaging

 Other sources of infection: respiratory tract infection, endocarditis,

osteomyelitis

¢ Dietetic assessment

* Metabolic and nutritional optimisation
* Supplemental feeding and route: enteral or parenteral

« Contrast studies for intestinal length assessment and fistulae definition
* CT /MRl to review if any intercurrent intra-abdominal disease present e.g.

active Crohns

* Management of short bowel syndrome

* Wound care/stoma care

* Training and support if home enteral or parentral nutrition required

* Timing of surgery if indicated

Fig. 2. The ‘sepsis-nutrition-anatomy-plan’ approach to the management of intestinal failure.

antibiotic therapy alone and will usually have to be drained
for complete resolution; this can often be achieved by
placement of a drain under computerised tomography-
guidance'®'”. Surgical drainage will sometimes prove
necessary for complete resolution of an intra-abdominal
abscess cavity, particularly if there are multiple interloop
abscesses'*'®. A cardinal feature of any form of surgery
used to manage intra-abdominal sepsis is to avoid a pri-
mary intestinal anastamosis in the presence of sepsis, such
that the intestinal ends should be exteriorised as stomas if
intestinal resection is required; alternatively, drainage of an
intra-abdominal collection and proximal diversion or
‘defunctionin%’, of the gastro-intestinal tract may be more
appropriate”’®. In certain situations, the abdomen may be
left open post-operatively, to allow drainage of the fistu-
lating segments, and the laParostomy wound allowed to
heal by secondary intention'”.

Nutrition

Providing nutrition can have two roles in patients with
Crohn’s disease: as primary therapy to treat intestinal
inflammation® and/or as supportive therapy for the
malnourished patient. Recent guidelines published by the
European Crohn’s and Colitis Organisation suggest
that ‘nutrition may be considered as primary (anti-
inflammatory) therapy only if the disease is mild’®" and
therefore patients with IF do not fall into this category.
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Indeed, in patients with IF of all aetiologies, the principal
role of nutrition is to replenish protein, energy, vitamins
and micronutrients, thus allowing for recovery before
considering definitive medical and/or surgical treatment.
Careful and regular assessment of nutritional status and
fluid balance is crucial to managing patients with type 2 IF.
This is of particular importance in patients with stomas
and/or entero-cutaneous fistulas, where daily recording of
fluid input and urine, stoma and/or fistula output, as well as
regular evaluation of blood and urinary electrolytes will
guide patients’ fluid requirements and highlight the need to
intensify strategies to reduce stoma or fistula losses (see
later). Nutritional status should be assessed on a week-to-
week basis by nursing, medical and dietetic staff, and the
specific route of nutritional supplementation in patients
with type 2 IF should be tailored to the individual’s needs.
As with all malnourished patients, oral and/or enteral
nutritional supplementation is the feeding modality of
choice in the context of a functioning gastro-intestinal
tract®® but mucosal inflammation, a short bowel and/or
intestinal obstruction may, of course, limit the delivery and
utility of enteral nutrition in patients with Crohn’s disease
and type 2 IF. While it is important to recognise that
enteral nutrition will not necessarily impair the sponta-
neous closure of intestinal fistulas®®, enteral feeding may
be of limited benefit in patients with proximal small bowel
fistulas or stomas and may further increase their effluent
output. It may be possible to consider ‘fistuloclysis’ or
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‘distal enteral tube feeding’ in such patients: this involves
insertion of a feeding tube into the distal limb of an entero-
cutaneous fistula or loop stoma and can prove a successful
means of delivering enteral nutrition, as long as there is
a minimum of 75cm of distal small intestine to allow
adequate absorption®®.

Replenishing a patient’s nutritional status is a dynamic
process, and whatever modality chosen — oral, enteral,
parenteral and/or distal enteral feeding — needs to be
evaluated regularly, with appropriate adjustments if
requirements are not met. Clearly, enteral nutrition is the
modality of choice if the gastro-intestinal tract is func-
tional, since this may offer the putative advantage of
promoting %ut barrier function and enhancing intestinal
adaptation(2 26), However, the most important feature in
choosing the modality to deliver nutritional support in type
2 IF is to adopt a pragmatic approach and recognise that
patients may require a varied combination of both enteral
and PN, according to the degree of dysfunction of their
intestinal tract, to ensure that the patient receives adequate
nutritional support by whatever route necessary>”. This
approach will help optimise the patient’s clinical condition,
as they recover from sepsis and plans are made for the
definitive management of their IF. This process can take
several months, and patients may require a period of par-
enteral and/or enteral nutritional support at home, which
will allow patients to reap the benefits of being nutrition-
ally replete with improved immune function®, improved
ability for wound healing® and enhanced intestinal
adaptation prior to undergoing any form of reconstructive
surgery.

Anatomy

It is clearly important to determine intestinal anatomy and
the presence of active Crohn’s disease before being able to
delineate a definitive management strategy for patients
with type 2 IF. Contrast-enhanced computerised tomo-
graphy scanning to evaluate intra-abdominal sepsis (see
earlier) will provide some information regarding intestinal
anatomy, while further assessment utilising oral, per-fistula
and/or enema contrast studies will allow complete assess-
ment of the entire length of small and large intestines,
including any bypassed or defunctioned segments. In
general, radiologists will prefer to use water-soluble con-
trast agents rather than Ba in patients with type 2 IF,
particularly if perforation or dehiscence is suspected,
since extravasated Ba may lead to peritonitis"®. Patients
with Crohn’s disease may be at additional risk of extra-
intestinal fistulisation, such as urogenital and/or perineal,
in which case techniques such as MRI or occasionally
urography will provide a useful role.

Complete gastro-intestinal anatomical information will
delineate the presence of any strictured intestinal segments,
an essential piece of information prior to reconstructive
surgery because distal stricturing may predispose to
future anastamotic dehiscence''®. Areas of Crohn’s disease
activity identified radiologically may also need to be
evaluated endoscopically, and the information gleaned can
be put together to determine if anti-inflammatory therapy is
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appropriate before any form of reconstructive surgery that
may be required.

Plan

It will hopefully be clear that a definitive management
strategy for patients with type 2 IF can only be drawn up
once sepsis has been addressed, the patient is nutritionally
replete and a full and detailed anatomical assessment
has taken place. All components of the ‘sepsis-nutrition-
anatomy-plan’ algorithm require input from a multi-
disciplinary team, comprising dietitians, pharmacists,
biochemists, enterostomal therapists, nurses, microbio-
logists, radiologists, pain specialists, IF surgeons and phy-
sicians. For patients who have large laparostomy wounds
with multiple entero-cutaneous fistulas that may not heal
through secondary intention, additional input from a plastic
surgeon may be required. In addition, it is important not to
neglect the patient’s psychological status; patients with IF
often need a period of in-patient management of many
months and this, can of course, be detrimental to psycho-
logical well-being®”, and so specialist input from a psy-
chologist with a specific interest in IF can prove
invaluable.

The multidisciplinary team will aim to progress the
patient’s definitive management, enabling hospital dis-
charge. As outlined earlier, this may entail the patient
receiving a period of artificial nutrition support at home
before any form of definitive reconstructive surgery and/or
medical management of active Crohn’s disease can take
place.

Medical management

Medical therapy for active Crohn’s disease will entail
drugs such as corticosteroids, azathioprine, methotrexate
and/or biological therapies, all of which will modulate the
patient’s immune response and thus may be unsafe in the
presence of sepsis. Hence, it may not be possible to insti-
tute any form of medical therapy in patients with type 2 IF
for a considerable period of time. Standard strategies to
manage ‘short bowel syndrome’ can be adopted to reduce
diarrhoea or any excessive secretory losses from an end
stoma or small-bowel ﬁstula(31); to this end, restriction
of hypotonic fluid intake, encouraging the use of an
oral glucose-electrolyte solution (with a Na content of
120 mmol/1) will limit intestinal Na losses® 2); gradual
introduction of anti-motility agents such as loperamide
and/or codeine Ehosphate, as tolerated, can further reduce
faecal output® and anti-secretory agents, such as
omeprazole®? can provide additional benefit, although
other anti-secretory agents such as octreotide are often of
limited benefit®. By reducing stomal and/or fistula losses,
these measures will also serve to reduce the painful wound
irritation that can be associated with the corrosive nature of
the effluent output in patients with abdominal laparostomy
wounds.

Surgical management

It should be apparent that an essential feature of the
‘sepsis-nutrition-anatomy-plan’ approach relies on the
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premise that any form of reconstructive surgery in patients
with type 2 IF; for example, surgical repair of persis-
tent fistulas and/or restoration of intestinal continuity
in patients who have previously undergone an intestinal
diversion procedure, should not be considered until the
patient is free of sepsis and nutritionally replete. This
process may take many months. The goal of reconstructive
surgery will be to bring as much healthy bowel back into
continuity as possible. The hope is that this, in tandem with
medical therapy, aimed at treating any residual active
Crohn’s disease, will ultimately render the patient free
from artificial nutrition support. There will, of course, be
situations where this will not be possible, for example, if
the patient does not have enough residual healthy bowel to
make reconstructive surgery feasible and if this proves to
be the case, then the patient may become dependent on
long-term artificial nutritional support and enter the realm
of having type 3 IF.

Outcome of intestinal failure in Crohn’s disease

The incidence of type 2 IF in Crohn’s disease is unknown,
principally because there are currently limited data on the
occurrence of type 2 IF in patients managed at their local
hospital. This, along with the varied aetiology of type 2 IF,
makes prognostic generalisations difficult. However, from
our own experience as a national referral centre, about
60% of patients presenting with type 2 IF will be dis-
charged requiring home PN (HPN)®. Crohn’s disease is
still the leading indication for HPN (type 3 IF) in the UK,
accounting for 21:6 % of new HPN registrations and 30-4 %
of established HPN cases in 2009‘®’. Fortunately, patients
with Crohn’s disease have the best prognosis of all disease
groups once type 3 IF is established, with a 5-year survival
on HPN of 87-92 %>

Summary

While type 1 IF in Crohn’s disease is relatively common,
types 2 and 3 IF are rarer. As outlined, once a patient has
developed type 2 IF, it is important to adopt a structured,
multidisciplinary approach — resolving sepsis, optimising
nutritional status, defining intestinal anatomy and then
formulating a definitive management plan — in order to
reduce the morbidity and mortality associated with this
complex condition; this may, in turn, reduce the ultimate
need for long-term artificial nutritional support. However,
Crohn’s disease remains the commonest cause of type 3 IF
in the UK; if this develops, then HPN provides the patient
with the best chance of long-term survival over the cur-
rent alternative of intestinal transplantation®”, while other
strategies to improve intestinal absorption and reduce PN
need, such as intestinal lengthening®® and administration
of growth factors®® continue to evolve.
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