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Background and Aims: Immunosuppressive therapy is routine for adults with complex active Crohn’s disease (CD), however carries risks, par-
ticularly in the setting of sepsis. Exclusive enteral nutrition (EEN) is widely used in paediatric CD, yet efficacy data in adults are sparse. This study
evaluated outcomes of EEN in adults with complex active CD.

Methods: Between December 2016 and June 2018, 13 patients with complex active CD (range 20-74 years) managed at a single hospital received
2 or more weeks of EEN. Patients were offered EEN based on either malnutrition, contraindication to immunosuppression, or CD refractory to
multiple therapies. Subjective and objective outcomes were recorded at 2 and 6 weeks and compared with baseline data.

Results: Nine of 13 patients experienced subjective improvement in wellbeing. Objective improvements included nine CRP decrements (me-
dian = 87.7 mg/L, IQR = 70.6 mg/L), nine serum albumin increments (median = 7 g/L, IQR =4 g/L), and six gained weight (median = 3.6 kg,
IQR = 3.0 kg). All five patients with complex abscess resolved without surgery. One ileocolic fistula and one enterocutancous fistula achieved
resolution without surgery. One of two perianal fistulae cases resolved without surgery. Seven of 10 patients initially thought to need surgery
avoided it due to disease resolution. Only one of the three patients who proceeded to surgery sustained a post-operative complication. There were
no EEN-associated complications.

Conclusions: In complex active CD, our real-world data show that EEN improves wellbeing, decreases inflammatory markers, leads to healthy

weight gain, reduces need for surgical intervention, and reduces postoperative complications.
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INTRODUCTION

Crohn’s disease (CD) is a chronic relapsing inflamma-
tory disease of the gastrointestinal tract that is characterized by
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fever, abdominal pain, diarrhea, blood, and/or mucus in stool.!
Despite newer biological agents, corticosteroids are still fre-
quently used as first line therapy in acutely unwell adult patients
with active CD. However, corticosteroids do not induce mucosal
healing and carry a myriad of side effects including glucose in-
tolerance, sleep disturbances, mood changes, cushingoid fea-
tures, and increase risk of sepsis and opportunistic infections.
Hence, alternative therapies with fewer side effects are desirable.

Exclusive enteral nutrition (EEN) is an established first
line treatment in paediatric CD.> EEN involves providing all
of a patient’s nutritional requirement via a liquid formula,
typically for 6 to 8 weeks.* A 2007 meta-analysis showed that
EEN was inferior to corticosteroid therapy in inducing remis-
sion of active adult CD.> However, these older studies did not
consistently use objective measurements such as biomarkers or
mucosal healing to document remission status. Additionally,
more recent data on EEN have demonstrated benefits of mu-
cosal healing,® healthy weight gain,” improved vitamin D levels,
improved bone health,” and better quality of life.!® More re-
cent data have shown that EEN may be effective in resolving
enterocutaneous fistulae and inflammatory strictures, hence,
avoiding need for surgery.!'> EEN is recommended as first line
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therapy for active adult CD by the 2018 Japanese Ministry of
Health, Labour and Welfare guidelines and this could be partly
attributed to EEN’s safer side effect profile and higher rates of
remission compared with corticosteroids in Japanese data.'*!>
There has been encouraging data supporting the use of
EEN in paediatric patients with active CD.'!7 The basic premise
of efficacy also applies to the adult CD cohort; however, there are
limited data examining EEN in the management of adults with
CD in Western populations. Reasons cited for poor replication of
positive data in Western adults include unpalatable elemental for-
mulas, anticipated poor compliance, greater clinician acceptance
of corticosteroid use in adults when compared with children with
CD, and clinician biasness in terms of the choice of treatment.
This bias has resulted in a wide variability in use of EEN even
in paediatric active CD patients where 62% of European gastro-
enterologists employ EEN as first line therapy when compared
with 4% of North American gastroenterologists.'®!” Additionally,
the perceived poor tolerance of EEN may be a result of clinician
biasness as recent studies have actually shown good adherence
rates.**' There is an emerging awareness of the potential role for
EEN in adults with CD in settings where standard therapy with
corticosteroids or other immunosuppressants is contraindicated.
Scenarios where EEN appear likely to be beneficial include where
there is sepsis, malnutrition, or significant drug side effects. At the
Royal Adelaide Hospital around 2016, we initiated more proac-
tive EEN use as main therapy in adult patients with active and
complex CD. In this case series, we report our experience to date.?!

METHODS

A retrospective analysis of the Royal Adelaide Hospital
IBD database was undertaken. This database has been pro-
spectively maintained since early 2008 within the Department
of Gastroenterology. All admitted patients with active CD who
were offered EEN between December 2016 and June 2018 and
tolerated this treatment for a minimum of 2 weeks were included.
Patients with CD were selected to receive EEN by gastroenter-
ologists and with discussion at a fortnightly IBD multidiscipli-
nary team (MDT) meeting which also consisted of colorectal
surgeons, IBD nurse specialists, radiologists, psychologists, and
dietitians. To minimize selection bias, EEN use was actively con-
sidered and positively promoted as a standard option during the
IBD MDT. Generally, use was recommended based on either
malnutrition, contraindication to immunosuppression (usually
sepsis) or CD refractory to multiple drugs (Fig. 1).

Dietitians were involved in all cases and they assisted in
evaluating patient’s nutritional status, estimate caloric and pro-
tein requirements, determine EEN prescription, implementation
and management of EEN, review tolerance and compliance of
EEN, and support reintroduction of diet post EEN. Patient’s
calorie requirements were estimated using 105-126 klJ/kg body
weight and protein requirements at 1.2-1.5 g/lkg body weight.
A 25% adjusted body weight was used for obese patients and
weight gain factor or kilojoule requirements up to 145 kl/kg
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Cases of complex active adult
Crohn’s disease offered EEN (n=15)

Cases excluded (n=2)

* one patient declined EEN due
to poor tolerance based on past

> experience

one patient declined EEN as

she was pregnant and felt she

.

will be unable to tolerate EEN

\ 4

Cases included (n=13)

* received = 2 weeks of EEN

FIG. 1. Inclusion and exclusion of patients.

body weight for those that were malnourished. Malnutrition
was defined by Patient Generated-Subjective Global Assessment
(PG-SGA) score B and C or Body Mass Index (BMI < 18 kg/
m?) or unintentional weight loss >10% in the last 3-6 months or
a combination of unintentional weight loss >5% in 3-6 months
and BMI <20kg/m?. Based on diet history at baseline assessment,
those at risk of vitamin and mineral deficiency were screened and
supplemented if deficient. All patient were 100% exclusively fed
EEN by mouth. Water and clear broth were allowed during the
period of EEN per protocol. The EEN formula used was Fortisip
by Nutricia Advanced Medical Nutrition, a polymeric 1.5 cal/ml,
low lactose, low residue, oral nutrition supplement drink.

Patient age, sex, date of diagnosis, Montreal classifi-
cation, prior treatment, treatment given alongside EEN, in-
dication for EEN, duration of EEN, and tolerability were
examined. Date of diagnosis of CD was defined as date of
first histological confirmation. Patents’ data were reviewed at 2
and 6 weeks to record both subjective and objective outcomes
compared with baseline. Subjective outcomes included general
well-being, physical activity, stool frequency, and abdominal
pain. Subjective outcomes were recorded from patient history
during inpatient ward rounds, or outpatient clinic, or telephone
follow-ups. Improvement in wellbeing was considered if any
of the following was reported: ability to return to activities of
daily living, increase physical activity or reduction in symptoms
such as abdominal pain or stool frequency. Objective outcomes
included weight (kg), serum albumin (g/L), serum C-reactive
protein (CRP) (mg/L), CT scan and MR enterography findings,
the need for surgery, and postoperative outcomes in patients
who underwent surgery. Data were expressed either as median
with interquartile range (IQR).

RESULTS

Demographics and Tolerance of EEN

Between December 2016 and June 2018, 13 adult in-
patients with active Crohn’s disease were recommended to re-
ceive EEN at the Royal Adelaide Hospital. This included seven
males and six females, age ranging from 20 to 74 years (me-
dian =41, IQR = 16.3). Of the 13 patients, two patients received
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the minimal of 2 weeks of EEN meeting the inclusion criteria
(median duration = 6). The reasons being poor tolerability
(n = 1) and cessation postoperatively (n = 1). The remaining 11
patients received 5 weeks or more of EEN, and this was reported
to be well tolerated by all of them. This translates to an actual
tolerance rate of 92% (12/13; 95% CI1[0.172, 0.474]) (Table 1).

Indications for EEN

Small bowel obstruction—Cases 1 and 2

Cases 1 and 2 were admitted with malnutrition and
small bowel obstruction (SBO) secondary to active CD. Their
SBOs were managed conservatively with 1-week course of cor-
ticosteroid. EEN was commenced once SBO resolved. Case 1
avoided surgery as she achieved clinical CD remission with a
drop in CRP (from 29 to 1.9 mg/L). Whilst Case 2 required
bowel resection for active CD 4 weeks after EEN was initiated,
her albumin level increased (from 26 to 28 g/L). She did not ex-
perience any postoperative complication. Both cases tolerated
EEN well and reported subjective improvement in well-being.

Contraindication to immunosuppression due to

complex abscesses—Cases 3 to 6

These four patients had active CD and presented with
complex intra-abdominal abscesses, undrainable by interven-
tional radiology. To avoid immunosuppression and surgical in-
tervention, these patients received IV antibiotics and EEN as
their only treatment. Only one patient proceeded to have small
bowel resection after 7 weeks of EEN when the abscess had
resolved. This patient was initially unsuitable for surgery due
to severe malnutrition. He was optimized preoperatively with
EEN with weight gain (from 78 to 83 kg) and an increase in
serum albumin (from 19 to 25 g/L). This patient also avoided
any postoperative complications. Cases 4-6 achieved clinical re-
mission on EEN and antibiotics and avoided surgery with res-
olution of their complex collections as confirmed on CT scans.
Cases 5 and 6 also experienced weight gain, increased albumin
(from 31 to 34 and 16 to 34 g/L, respectively) and clinically
significant decrements in CRP (from 230 to 7.4 and 159.6 to
6.8 mg/L, respectively). Case 4 did not attend follow up, hence,
changes for her were not recorded.

Complex abscess and ileocolic fistula—Case 7

This patient was a 41-year-old male with a complex intra-
abdominal collection and ileocolic fistula. He was treated with
intravenous tazocin and 6 weeks of EEN. CT scan 6 weeks later
showed complete resolution of the collection and fistula. In ad-
dition to avoiding surgery, his abdominal pain resolved, gained
weight, and increased his albumin (from 25 to 32 g/L).

Enterocutaneous fistula—Case 8
This was a 65-year-old female patient who presented
with malnutrition and enterocutaneous fistula. She received

Azathioprine, budesonide, tazocin, and also 7 weeks of EEN.
Case 8’s fistula completely resolved without the need for sur-
gery and she also experienced improvements in well-being,
physical activity, weight (from 62 to 65 kg), and albumin (from
29 to 33 g/L).

Perianal fistulae—Cases 9 and 10

Cases 9 and 10 were both active CD refractory to mul-
tiple drugs and associated with perianal fistula disease. In ad-
dition, case 9 developed CD-associated oligoarthritis while an
inpatient. Both cases were managed with EEN and a short du-
ration of draining seton. Subjective improvements in well-being
and physical activity were reported. Objectively, both of their
albumin increased (from 34 to 41 and 28 to 32 g/L, respectively)
and CRP decreased (from 112.2 to 16 and 69 to 43 mg/L, re-
spectively). After seton removal, case 9’ fistula resolved
without further need for operations, and their oligoarthritis
also resolved without the need of immunomodulators. Case 10
underwent a left colectomy and proctectomy 2 weeks post-EEN
and postoperatively he developed a presacral collection which
was managed by CT-guided percutaneous drainage.

Bridging between treatment—Case 11

Case 11 was a 35-year-old male who received 6 weeks of
EEN post small bowel resection for active CD while bridging to
Azathioprine. He reported subjective improvement in wellbeing
and objectively he experienced weight gain (from 75 to 79.6 kg),
decrease in CRP (from 2.2 to 0.7 mg/L), and developed no post-
operative complication.

Last line therapy—Cases 12 and 13

The majority of patients in this series including cases 12
and 13 had been refractory to and/or intolerant of multiple
drugs. Case 12 was a 21-year-old female with malnutrition and
extensive small bowel involvement, making her unsuitable for
surgery. EEN was employed, but due to poor tolerance, she re-
ceived only 2 weeks of EEN. Despite this, her abdominal pain
resolved, she had decrease in stool frequency and CRP (from 21
to 13 mg/L), and was able to be discharged.

Case 13 was a 27-year-old male who received 6 weeks of
EEN whilst awaiting funding approval for vedolizumab. His
abdominal pain resolved, and he reported improvements in
well-being and physical activity. At the end of 6 weeks of EEN
(just before vedolizumab was initiated), he increased his serum
albumin (from 29 to 35 g/L) and decreased his CRP (from 98
to 1.4 mg/L).

DISCUSSION
It is estimated that approximately 85,000 Australians are
currently affected by IBD and the number is expected to reach
100,000 by 2022.2 This increased incidence of IBD is mirrored
worldwide. Thus, with IBD prevalence steadily increasing, there
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is a compelling need to find and use effective and safe treatment
modalities.

Common side effects reported in previous metanalysis in-
cluded vomiting, diarrhoea, heartburn, and flatulence. » In our
study, not a single patient experienced any serious side effects
from EEN. Nine out of 13 patients (69%) experienced subjec-
tive improvement in wellbeing and three patients reported im-
provements in physical activity while on EEN.

Up to 80% of patients with active CD suffer from mal-
nutrition secondary to malabsorption, decreased intake and in-
creased losses.”* Six of our patients (46%) experienced weight
increments (median = 3.6 kg, IQR = 3.0 kg) of which two of
them were deem as having malnutrition during initial assess-
ment. Our study illustrated noticeable improvements in weight,
mirroring previous studies.” Of the five complex undrainable
abscesses, four gained weight (increments ranging between 0.4
and 5 kg) with an increment in albumin (ranging between 5 and
18 g/L). To the best of our knowledge, our paper is the first to
demonstrate weight gain with EEN use in patients with com-
plex CD-associated abscesses. We were unable to demonstrate
weight gain in case 4 as the patient did not attend subsequent
follow-up after discharge.

Preoperative hypoalbuminaemia has been demonstrated
to be a marker of systemic inflammation, indicator of pro-
longed inpatient stay, strong predictor for postoperative mor-
bidity and mortality, and an independent risk factor for all
complications.”*?’ In our cohort, nine patients (69%) had an
increase in serum albumin (median = 7 g/L, IQR =4 g/L). Itis
worth noting Case 9 only received 2 weeks of EEN but none-
theless had an increase in albumin (from 28 to 32 g/L). Albumin
and CRP has also been shown to be useful indicator of Crohn’s
disease activity. ® Nine of our patients (69%) demonstrated de-
crease in CRP (median = 87.7 mg/L, IQR = 70.6 mg/L).

Ten of our patients were deemed as possibly requiring
surgery in the near term and were being optimized for this.
Seven of these patients (70%) underwent remission with EEN
and avoided surgery. This is consistent with previous studies
which demonstrate a clinically significant number of patients
avoiding surgery with preoperative use of EEN. ' 2 Two of
the three patients who proceeded to surgery avoided postop-
erative complications despite their complex phenotype and
unfavorable risk profile. Previous studies estimated reduction
in rates of postoperative complications from 95% (without
preoperative EEN) to 48% (with preoperative EEN).»
Malnutrition is a well-established risk factor for postopera-
tive morbidity.?? This low postoperative morbidity rate seems
to correlate with the improved nutritional status and increase
serum albumin level. This study suggests that EEN is an easy
way to preoperatively optimize a CD patient by improving
nutritional status without side effects and potentially reduces
postoperative morbidity, and in some cases, avoiding surgery
altogether. This in turns reduces cost for patients and health
organisations.

6

Of the four cases with fistula, three fistulas resolved
without the need for major surgery (one perianal fistula, one
ileocolic fistula, and one enterocutaneous fistula). Previous
studies only described EEN use in enterocutaneous fistulas
and its associated higher rates of fistula closure and reduced
risk of postoperative intraabdominal septic complications.!**
However, this is the first case series describing benefit of EEN
use in CD-associated perianal fistulas and ileocolic fistulas.

We acknowledge the limitations with case series, such
as their retrospective nature, with possible incomplete data
recording, confounding with other medications, and the ab-
sence of controlled comparison. We also recognize compli-
ance rates could be inaccurate as upon discharge there was
no way of enforcing that the patient’s diet at home consisted
only purely of EEN. We also appreciate that some of the
documented albumin increments were small and most did not
normalise albumin levels; however, the increments are clini-
cally significant. This is also a single centre study reporting
on a small sample size, without sufficient numbers to elicit
robust statistical analysis. However, we note that despite clin-
icians’ unwillingness to use it previously and negative patient
perceptions, clear benefits in complex high-risk cases appear
to have occurred.

In summary, these data may encourage more clinicians
to use EEN in adults with CD and formally evaluate its role in
clinical practice. Given our encouraging results, a randomized
controlled trial against “standard” therapy appears justified.
Furthermore, our real-world data strongly suggest that EEN is
worthy of more serious consideration as a first line therapy in
adults admitted with complex, active CD.
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