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Abstract
Exclusive enteral nutrition (EEN) is well-established as a 
first line therapy instead of corticosteroid (CS) therapy 
to treat active Crohn’s disease (CD) in children. It also 
has been shown to have benefits over and above in-
duction of disease remission in paediatric populations. 
However, other than in Japanese populations, this inter-
vention is not routinely utilised in adults. To investigate 
potential reasons for variation in response between 
adult studies of EEN and CS therapy. The Ovid data-
base was searched over a 6-mo period. Articles directly 
comparing EEN and CS therapy in adults were included. 
Eleven articles were identified. EEN therapy remission 
rates varied considerably. Poor compliance with EEN 
therapy due to unpalatable formula was an issue in 
half of the studies. Remission rates of studies that only 
included patients with previously untreated/new CD 
were higher than studies including patients with both 
existing and new disease. There was limited evidence 
to determine if disease location, duration of disease or 
age of diagnosis affected EEN therapy outcomes. There 
is some evidence to support the use of EEN as a treat-
ment option for a select group of adults, namely those 
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motivated to adhere to an EEN regimen and possibly 
those newly diagnosed with CD. In addition, the use of 
more palatable formulas could improve treatment com-
pliance. 
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Core tip: Exclusive enteral nutrition (EEN) is an estab-
lished treatment for children with active Crohn’s dis-
ease (CD). At present, this therapy is used sparingly 
in adult patients outside of Japan. In reviewing the 
published literature regarding the use of EEN in adult 
patients, this article highlights evidence supporting the 
use of EEN as a treatment option for selected patients: 
namely those motivated to adhere to an EEN regimen 
and those newly diagnosed with CD. The role of EEN 
in adult patients with CD should now be re-examined, 
with particular regard to treatment protocols and the 
use of more palatable polymeric formulae that may en-
hance compliance.
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INTRODUCTION
Crohn’s disease (CD) is an incurable inflammatory bowel 
disease (IBD) characterised by inflammation of  the gas-
trointestinal tract, which leads to chronic symptoms such 
as diarrhoea, abdominal pain and rectal bleeding[1]. The 
peak age of  diagnosis is between 15 and 30 years of  age, 



leading to many years of  disease and associated morbid-
ity. Standard first line treatment in adults newly diagnosed 
with CD is corticosteroid (CS) therapy, which is effective 
at inducing remission or response in approximately 85% 
of  patients[2]. However, CS therapy has many well docu-
mented acute side-effects: furthermore there are numer-
ous long term adverse effects due to repeated or contin-
ual use of  CS[3]. Also, CS resistance can occur in 8%-22% 
of  patients and CS dependency occurs in 15%-36% of  
patients[4]. Alternative therapies that can effectively induce 
and maintain disease remission without short and long 
term side effects are desirable.

Exclusive enteral nutrition (EEN) is the provision of  
100% of  a person’s nutritional requirements from a liquid 
nutrition formula either orally or via a feeding tube. EEN 
is usually provided for 6-8 wk and then usual diet is grad-
ually reintroduced[5]. In children with CD, EEN has been 
shown to be an effective and feasible alternative to CS[6]. 
In addition to avoiding the adverse effects of  CS expo-
sure, EEN provides additional benefits over and above 
those provided by CS. EEN therapy is associated with 
higher rates of  mucosal healing[7], altered intestinal flo-
ra[8], greater weight gain[9], improved vitamin D status[10], 
enhanced bone turnover[11], an early rise in Insulin-like 
growth factor 1[12], and better quality of  life after treat-
ment[13]. There are few long term follow up studies post 
EEN, but those that have been conducted in children 
indicate that EEN may improve time to relapse[14]. The 
administration of  supplementary enteral nutrition (SEN) 
once disease remission is achieved has been shown to be 
beneficial in maintaining remission compared with a free 
diet in Japanese adults[15] and children[16]. 

However, in adult CD populations, EEN is gener-
ally not seen as a first line therapy for newly diagnosed 
or those with a flare of  pre-existing CD. European[2] and 
North American[17] clinical guidelines only recommend 
EEN if  a patient declines drug therapy or as an adjunc-
tive therapy to support nutrition, rather than as a primary 
therapy. These recommendations are primarily based on 
the results of  a Cochrane systematic review of  six ran-
domised controlled trials including 192 patients treated 
with EEN and 160 patients treated with CS[18]. The re-
view found a pooled OR of  0.33 (95%CI: 0.21-0.53) in 
favour of  CS and concluded that CS were superior to 
EEN in the induction of  remission of  disease. In con-
trast to these guidelines, recent Japanese experience dem-
onstrates efficacy in that setting[15]. 

It is not clear why the benefits of  EEN therapy seen 
in paediatric populations are not achieved in adults. We 
aimed to review the published literature reporting the use 
of  EEN as a primary therapy for active CD in adults and 
examine potential reasons for this apparent discrepancy. 

SEARCH
The Ovid database was searched from September 2012 
to March 2013 for articles published between 1946 and 
now. Key search terms were: “CD”, “Crohn disease”, 

“EEN” and “enteral nutrition”. Abstracts were scanned 
and articles in English that compared enteral nutrition 
with CS treatment in adults were considered relevant. 
Studies were excluded if  enteral nutrition was not the 
sole source of  nutrition, enteral nutrition was provided 
as well as other medication (for example, antibiotics), the 
study included children, or the study did not compare CS 
and EEN. A manual search was also completed of  refer-
ence lists of  articles retrieved, relevant review articles and 
meta-analyses on the topic. 

RESEARCH
Study characteristics
Eleven studies published between 1984 and 2002 were 
identified that compared EEN with CS treatment in 
adults (Table 1). Two were abstracts[19,20] and the rest 
were full articles. The studies were conducted in Europe, 
North America and Asia: three in England[19,21,22], one 
in Spain[23], one in Greece[20], one in Italy[24], one in the 
United States[25], one in Japan[26] and three[27-29] were multi-
centre European trials. All but two studies enrolled a 
mix of  patients with newly diagnosed CD (naïve to prior 
treatment) and existing CD. All but one study compared 
one enteral nutrition formula with CS therapy. 

The studies utilised a range of  nutritional products, 
in varying regimens, as summarised in Table 2. Eight of  
the studies used elemental formula and three studies used 
polymeric formula. Most formulas were a 1 kcal/mL 
concentration apart from one which used a 1.5 kcal/mL 
formula. Duration of  EEN treatment ranged from 2-6 
weeks but most studies used EEN therapy for four 
weeks. Mode of  delivery of  the EN formula was either 
orally, or via a nasogastric tube (NGT) if  not tolerated 
orally, or continuous feeding via an NGT or nasoduode-
nal tube. Nutritional composition of  the formulas was 
quite different depending on the type and brand of  for-
mula used. All formulas had relatively similar amounts of  
protein (14%-22% of  total energy), whereas fat content 
varied considerably (1%-35% of  total energy). Carbohy-
drate content varied relative to fat content (49%-82% of  
total energy). 

The only study that compared two different enteral 
formulas and CS was published by Gassull et al[27] They 
compared two EEN formulas that were the same except 
for the predominant type of  fat: one was high in oleic 
acid and the other was high in linoleic acid. Study recruit-
ment was ended prematurely because less than 33% of  
the high oleic acid formula group had achieved disease 
remission and the remission rate was significantly differ-
ent from that of  the other treatments. 

CS protocols also ranged between the evaluated stud-
ies. Usual initial CS dosage was between 0.5 mg/kg per 
day and 1.0 mg/kg per day, with subsequent weaning 
courses. CS were given orally in two studies[23,27] but the 
route of  administration was not published in the majority 
of  studies. Two studies administered CS and sulfasalazine 
concurrently[28,29]. 
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do not want to use CS therapy, as an adjunctive therapy 
or where other treatment options have failed. Since the 
first studies with adults in the 1980s and 1990s much 
more is known about the way in which EEN therapy 
induces disease remission in children and how SEN ther-
apy can assist in maintenance of  disease remission. It is 
timely to readdress the possible reasons for the discrep-
ancy between results from adult and paediatric studies 
that have compared EEN and CS therapy.

Disease remission criteria
The disease remission criteria used by researchers can 
have a profound impact on the study results. Comparison 
of  disease remission rates between studies is challenging 
when disease remission is not universally defined. Five 
of  the 11 studies used the HBI to measure disease re-
mission[19,21,22,24,26]. Two of  the studies that used the HBI 
did not describe their remission criteria[21,22]; however 
the mean HBI of  participants after the EEN interven-
tion was less than 4, which corresponds with standard 
interpretations of  clinical remission. Another study used 
a HBI cut off  of  less than six points with 100% of  par-
ticipants in both the EEN and CS therapy groups achiev-
ing remission in this study[19]. The fourth study to use the 
HBI used a cut-off  of  0-1 points to define disease remis-
sion[26]. Only 30% of  patients in the CS group achieved 
remission using this criterion compared with 80% of  
the EEN group. It is unknown if  a more liberal cut-off  
would have increased the number of  patients achieving 
disease remission in the CS group. Regardless of  the HBI 
cut-off  used at least 80% of  the EEN group participants 
(that completed the course of  EEN) in each of  the five 
studies achieved disease remission. 

Four of  the 11 studies used the CDAI to measure dis-

usually started on CS therapy.

Withdrawal from treatment
Withdrawals from treatment varied between studies. 
EEN study group withdrawals were mostly due to un-
palatable enteral nutrition formula. The number of  with-
drawals for this reason was as high as 41% of  the EEN 
group in one study but 0% in other EEN study groups. 
Occasionally patients had to withdraw as they required 
urgent surgery. Withdrawals from CS groups were much 
lower. Common reasons cited for withdrawing were side 
effects, non-compliance with treatment or the patient 
needing urgent surgery.

Disease location 
All 11 of  the studies recorded the disease location of  
patients. The majority of  patients had ileocolonic disease 
and smaller numbers had ileal or isolated colonic disease. 
No studies found disease location to be associated with 
the likelihood of  achieving disease remission using EEN 
or CS therapy. 

Age of participants
The age of  the participants was recorded differently 
across the 11 studies. The mean age of  patients enrolled 
in the studies was 27.5-34.7 years old. Inclusion of  older 
adults aged more than 50 years of  age was not uncom-
mon. Only one study included mostly younger adults 
(mean 21.0 ± 3.3 years)[26]. 

DISCUSSION
EEN is rarely used in adults with active CD, apart from 
in Japan. Its use is usually reserved for those patients who 

Table 2  Characteristics of exclusive enteral nutrition regimens used in studies of adults that compared exclusive enteral nutrition 
with corticosteroid therapy

Ref. Nutritional product Type of feed Duration of 
EEN (wk)

Calorie density 
(kcal/mL)

Nutritional composition 
(% TE)

Mode of 
delivery

Calorie intake per day

Engelman et al[19] Peptamen Peptide based 
elemental

2 1 Pro 16, CHO 51, Fat 33 Orally 30-35 kcal/kg per day

Gassull et al[27] High oleic acid Polymeric 
(powder)

4 1 Pro 22, CHO 46, Fat 32 Orally and NGT Not stated

Gassull et al[27] High linoleic acid Polymeric 
(powder)

4 1 Pro 22, CHO 46, Fat 32 Orally and NGT Not stated

González-Huix et al[23] Edanec HN Polymeric 4 1 Pro 22, CHO 46, Fat 32 NGT Not stated
Gorard et al[21] Vivonex TEN Elemental 4 1 Pro 15, CHO 82, Fat 3 Orally, or NGT 2100 kcal per day
Lindor et al[25] Vital HN Peptide based 

elemental
4 1 Pro 17, CHO 74, Fat 9 Orally 40 kcal/kg per day

Lochs et al[28] Peptisorb Peptide based 
elemental

4-6 1 Pro 16, CHO 69, Fat 15 NGT or NDT 35 kcal/kg per day

Malchow et al[29] Survimed Peptide based 
elemental

3-6 1 Pro 14, CHO 76, Fat 10 Orally 33 kcal/kg per day

Mantzaris et al[20] Nutrison HE Polymeric 4    1.5 Pro 16, CHO 49, Fat 35 NDT 2250 kcal per day
Okada et al[26] Elental Elemental 6 1 Pro 19, CHO 81, Fat 1 NDT 40-60 kcal/kg per day
O'Moráin et al[22] Vivonex Elemental 4 1 Pro 15, CHO 82, Fat 3 Orally, or NGT 40-60 kcal/kg per day
Zoli et al[24] Peptamen Peptide based 

elemental
2 1 Pro 16, CHO 51, Fat 33 Orally Not stated

CHO: Carbohydrate; EEN: Exclusive enteral nutrition; NDT: Nasoduodenal tube; NGT: Nasogastric tube; Pro: Protein; % TE: Percentage of total energy.
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ease remission[20,25,28,29]. The remission rates of  the EEN 
therapy group in all four studies were low (40%-53%), 
with the two larger studies concluding that, on an inten-
tion to treat basis, CS therapy induces disease remission 
in significantly more patients that EEN therapy[28,29]. In 
two of  the studies at least one third of  the patients with-
drew from the EEN group due to unpalatable formu-
la[25,29]. Withdrawals from the CS groups were much lower 
(20% or less). Of  those that did complete the course of  
EEN therapy only 40%-71% of  patients achieved disease 
remission, whereas remission was achieved in 62%-98% 
of  those that completed the course of  CS therapy.

The disease remission rates of  the two studies that 
used the VHAI to define disease remission were quite 
different. Gassull et al[27] hypothesised that the formula 
high in linoleic acid, an n-6 polyunsaturated fat, would 
be less effective than a high monounsaturated fatty acid 
formula because n-6 fatty acids are pro-inflammatory 
precursors. Of  the 20 patients enrolled in the high oleic 
acid EEN group only 20% achieved disease remission 
after 4 wk of  therapy, compared with 52% of  the high 
linoleic acid group and 79% of  those using CS therapy. It 
seems that the fat content of  EEN formulae may affect 
the efficacy of  EEN therapy. The other study that used 
the VHAI to define disease remission found that EEN 
therapy was as effective as CS therapy: 80% of  those on 
EEN therapy achieved disease remission compared with 
88% of  those using CS therapy[23]. 

The criteria used to define disease remission should 
not impact greatly on the results of  the study; however, 
in this case, the studies can be grouped into three catego-
ries based on the remission criteria applied. The studies 
that used the HBI found that EEN therapy was at least 
as effective as CS therapy in inducing disease remission. 
The two larger studies that used the CDAI found that 
CS therapy was superior to EEN therapy while two stud-
ies with small participant numbers found no significant 
difference. There may be differences in study protocols 
between studies with higher and lower patient numbers 
that could influence patient outcomes. Finally, the two 
studies that used the VHAI found that there was no sig-
nificant difference between a high, or a moderate, poly-
unsaturated polymeric formula and CS therapy, but that 
a high monounsaturated formula was significantly less 
effective (P < 0.001) than CS therapy at inducing disease 
remission. 

Newly diagnosed CD
There is some evidence to suggest that EEN therapy is 
more effective in newly diagnosed CD patients compared 
with patients who have existing CD. Differences in treat-
ment response rates according to time since diagnosis 
are not limited to EEN therapy. Response and remis-
sion rates achieved with biologic therapy are greater in 
children than adults[32] which may, in part, be due to the 
duration of  disease prior to initiation of  the treatment. 
Similarly, adults with a shorter duration of  CD are more 
likely to respond and achieve remission with biologic 

therapy[32]. Also the use of  immune-modulators early in 
the disease course in adults and children has been shown 
to reduce the probability of  long term CS and intestinal 
surgeries[33]. 

Two adult studies have compared EEN with CS ther-
apy in treatment-naïve patients[22,26]. In both studies, 80% 
of  those treated with EEN achieved disease remission 
after 4-6 wk of  an elemental diet (comparable to remis-
sion rates in those treated with CS). Other adult studies 
comparing EEN with CS have not differentiated between 
patients with newly diagnosed CD and existing CD in 
their analyses. One study mentioned that both of  the 
newly diagnosed CD patients responded to EEN treat-
ment[20], but the numbers enrolled in the study were too 
small to show if  there was a statistically significant differ-
ence in response to treatment between the two groups. A 
study of  22 patients treated with EEN found that EEN 
therapy was as effective in newly diagnosed patients as 
those with existing disease[21], although 40% of  patients 
did not complete the course of  EEN. The authors do 
not indicate how many of  those that completed EEN 
treatment had existing or newly diagnosed disease. The 
two larger multi-centre European trials did not differenti-
ate between those that had and not had received previous 
CD treatment[28,29]. 

Paediatric research suggests that EEN is more effec-
tive in treating newly diagnosed CD than existing CD[9]. 
Day et al[9] showed that, of  15 newly diagnosed CD pa-
tients, 12 (80%) entered remission after eight weeks of  
EEN, whereas only seven of  the 12 (58%) children with 
long-standing disease entered remission (P > 0.05 by 
fishers exact test). In other paediatric studies with newly 
diagnosed CD patients disease remission was achieved in 
79%-93% of  those that completed EEN treatment and 
70%-79% on an intention to treat basis[7,34]. 

Duration of CD
Longer duration of  CD is associated with more com-
plications including tissue scaring, fistulae, abscess, 
strictures, perianal disease and bowel resections[35]. EEN 
therapy has been shown to induce disease remission by 
reducing mucosal inflammation[36-38]. Complications of  
CD are often non-inflammatory in nature; therefore, 
EEN may be less effective in treating these patients. In-
terestingly, a case series of  three children with perianal 
disease at diagnosis found that EEN (used in combina-
tion with surgery and antibiotics) was effective at induc-
ing disease remission and assisted in the healing of  peri-
anal disease[39]. EEN was used as a maintenance therapy 
in all three children without return of  perianal disease. A 
clinical trial has not been conducted to further investigate 
the potential role of  EEN in the management of  perianal 
CD. 

Overall, studies in adult patients of  EEN compared 
with CS therapy have not excluded patients with com-
plicated disease. Usual exclusions included imminent 
surgery, intestinal perforation, ileus, abscesses, massive 
bleeding, short bowel syndrome with ileostomy and, in 

Wall CL et al . Exclusive enteral nutrition in adults



7657 November 21, 2013|Volume 19|Issue 43|WJG|www.wjgnet.com

some cases, previous surgery. The presence of  other 
complications of  existing CD such as scaring, perianal 
disease or previous bowel surgery is not detailed in the 
adult literature. It is impossible to ascertain whether those 
who did not respond to EEN therapy had more or less 
complications than those who did respond. Furthermore, 
the studies had only small numbers of  patients within 
each disease sub-group and were unable to conduct in-
depth statistical analysis of  these sub-groups. 

Adherence
Non-adherence with EEN treatment was a limiting factor 
in the success of  EEN therapy in many studies. A num-
ber of  reasons for non-adherence of  adult CD patients 
with EEN therapy have been postulated including poor 
taste of  the formula, lack of  support and poor motiva-
tion to complete the treatment.

Un-palatability of  the EN formula was the most com-
mon reason for non-adherence in the studies performed 
to date. Many early studies that compared EEN with 
CS treatment used elemental formulas. The difference 
between polymeric and elemental formulas is that the 
protein fraction in polymeric formula is in its whole form 
rather than as individual amino acids or peptides in semi-
elemental formulas and elemental formulas tend to have 
a low total fat content Polymeric formula has been shown 
to be as effective as elemental at inducing disease remis-
sion[40,41]. Elemental formulas have a distinctive smell 
and flavour mainly due to the presence of  amino acids, 
which have a bitter flavour. Bitterness is negatively cor-
related with palatability, whereas sweetness and sourness 
are positively correlated with palatability[42]. Fat content 
may also affect the palatability of  the formula[43]. The el-
emental formulas used in the studies were low fat (1%-3% 
TE) compared with semi-elemental (9%-33% TE) and 
polymeric (32%-35% TE) formulas. Hence polymeric 
formulas are thought to be more palatable. However, 
there is limited research comparing the palatability of  the 
two formula types. A retrospective study of  children who 
received elemental formula from 1992-2001 and children 
who received polymeric formula from 2000-2004 found 
that adherence to treatment did not differ between the 
two groups but that those receiving polymeric formula 
were less likely to need a nasogastric tubes (NGT) in-
serted to deliver the feed[44].

The mode of  delivery of  the formula may also play 
a role in patient compliance. Many studies with high ad-
herence rates administered elemental formulas via NG 
or nasoduodenal tubes rather than orally. More recent 
paediatric studies have encouraged oral intake of  poly-
meric formula and use of  NGT only if  needed[7,9,34]. For 
free living (non-hospitalised) patients, taking the formula 
orally may be more socially acceptable. Elemental and 
polymeric formulas have been shown to be as equally ef-
fective at inducing remission of  disease in children[40] and 
adults[18].

Studies that used elemental formulas given exclusively 
via NG or nasoduodenal tubes had low rates of  non-

adherence (0%-13%)[26,28]. Whereas studies that reported 
high rates of  non-adherence (33%-41%) used elemental 
or semi-elemental formulas given orally and if  a patient 
did not tolerate EEN orally a NGT was placed.[21,25,29] 
However, three of  the six studies using elemental or 
semi-elemental diet orally reported higher adherence 
rates[19,22,24]. Two of  these studies[19,24] only used EEN for 
2 wk and patients were given a peptide based semi-ele-
mental formula (Peptamen) orally rather than an amino 
acid-based elemental formula. Of  the 19 patients using 
EEN in these two trials, only 1 patient was non-adherent 
with the treatment. The third study, by O’Moráin et al[22] 
was one of  the first to compare EEN to CS treatment. 
Patients were asked to take the elemental formula orally 
for four weeks and if  they could not tolerate it a NGT 
was placed. Of  the 11 patients in the EEN group, two 
(18%) could not tolerate the formula orally or via a NGT. 

Of  the three adult studies that used polymeric for-
mula, two administered it via NG or nasoduodenal tubes 
with 100% adherence[20,23]. The third study used a poly-
meric powder (a high oleic and high linoleic acid formu-
lation) given orally or via NGT if  not tolerated orally[27]. 
Non-adherence with the treatment was 17%-25%. No 
published adult studies have used a ready-to-drink poly-
meric formula given orally. There are, however, various 
studies with children that have shown that polymeric 
formulas are palatable orally. Borrelli et al[7] studied 19 
children with CD who drank an isocaloric polymeric 
formula (Modulen) as their sole source of  nutrition for 
10 wk. Thirteen children took the formula orally; four re-
quired overnight feeding via a NGT, in addition to taking 
it orally during the day, to meet their nutritional require-
ments and two children could not manage to take the 
required volume of  formula orally or via a NGT. Of  the 
17 children that successfully completed the 10 wk inter-
vention 15 (88%) achieved disease remission. Day et al[9] 
studied 27 children with CD who were prescribed EEN 
with isocaloric polymeric formula (Modulen or Osmolite) 
for up to 8 wk. Nineteen children managed the required 
volume of  formula orally, five needed to take some of  
the formula via a NGT and three could not tolerate the 
required volume orally or via a NGT. Of  the 24 children 
who completed at least 8 wk of  EEN, 19 entered remis-
sion (79%).

Both of  these paediatric studies used an isocaloric 
polymeric formula. It appears that the major reason for 
non-adherence in these cohorts was difficulty tolerating 
the volume required for nutritional requirements rather 
than un-palatability. It is not clear whether the volume 
required to meet an adult’s nutritional requirements (e.g., 
1600-2400 mL of  ready-to-drink isocaloric polymeric 
formula per day) may lead to poor adherence. The use of  
a concentrated polymeric formula, (e.g., 1.5 kcal/mL for-
mula), may help alleviate this issue.

If  adherence with and response to EEN treatment 
of  90% and 80%, respectively, can be achieved in adults 
EEN may be aviable treatment option. Ready-to-drink 
polymeric formula, which may be more palatable orally 
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than elemental or semi-elemental formulas and more 
convenient and portable than powdered options, could 
provide an option for adults with CD wishing to reduce 
their exposure to CS, induce disease remission and poten-
tially attain the benefits associated with EEN therapy that 
have been confirmed in children.

Disease location
Disease location is thought to affect the efficacy of  EEN 
therapy. In particular, colonic disease may be more re-
fractory to treatment than disease with ileal involvement. 
However, due to the small participant numbers in most 
adult EEN studies there has been insufficient statistical 
power for subgroup analyses. A pooled meta-analysis of  
mainly adult studies from the 1980s and 1990s found that 
there was insufficient data to perform subgroup analyses 
by disease location[18].

Some paediatric studies have specifically investigated 
the impact of  disease location on response to EEN ther-
apy. Afzal et al[13] studied 65 children aged 8-17 years old 
with newly diagnosed CD of  which 12 had ileal disease, 
39 had ileocolonic disease and 14 had isolated colonic 
disease. They found that disease remission was harder to 
induce with EEN therapy in patients with colonic disease 
- remission achieved in 50% compared with 82% in those 
with ileocolonic disease and 92% in those with ileal CD 
(P = 0.02). They also used colonoscopy to assess mucosal 
healing after EEN therapy and found that there was no 
improvement in colonic mucosal inflammation in those 
with colonic or ileocolonic disease. 

Conversely, Buchman et al[3] investigated the effect of  
disease location on remission rates after EEN therapy 
and found that colonic CD responded just as well as ileo-
colonic disease. Their study included 114 children (median 
age 11.6 years), all with recently diagnosed CD. Nineteen 
patients had colonic disease, four had ileal disease, 29 had 
ileocolonic disease, 49 had upper gastrointestinal tract 
disease and 9 had disease that could be not be classified 
using the Vienna classification. Of  those with colonic 
disease 79% went into remission after eight weeks of  
EEN therapy compared with 86% with ileocolonic dis-
ease, 88% with upper gastrointestinal disease and only 
25% with ileal disease. It should be noted that there were 
only 4 patients with ileal disease compared with at least 
20 in the other three groups. Further evidence is needed 
to confirm whether CD location affects the efficacy of  
EEN. 

Age of patient
Current guidelines suggest that EEN therapy is more 
appropriate to use in paediatric rather than adult pa-
tients[6,18]. There are no studies in adults that have as-
sessed whether age affects response to EEN therapy. 
Although the mean age of  adults included in the 11 stud-
ies evaluated here was approximately 30 years, the age 
range varied substantially and was not always published. 
Of  those that did publish the age range of  patients it was 
common to include patients aged 20 up to 50 or 60[19,22,25]. 

It is unknown if  age affects response to EEN therapy or 
compliance with treatment. 

CONCLUSION
Initial reports demonstrated that EEN was effective in in-
ducing remission in adults with active CD and proposed 
this intervention as an alternative to CS therapy. How-
ever, subsequent larger studies failed to reproduce these 
results. Since then many studies have been conducted in 
paediatric populations and numerous benefits over and 
above achieving disease remission have become apparent. 
It appears that non-compliance with EEN treatment in 
early studies adversely affected the efficacy of  EEN com-
pared with CS therapy. There is also evidence to support 
a possible role of  EEN with a specific group of  adult pa-
tients - those newly diagnosed disease and, possibly, those 
with ileal involvement. Further research with this group 
is warranted. The use of  polymeric formulas provided 
orally, which has not previously been studied in adult 
patients, may improve treatment compliance and allow 
adult patients to reap the many other benefits of  EEN 
that have been shown in children over and above achiev-
ing disease remission and improving nutritional status.
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