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Abstract
The aim of this study was to evaluate the short- and long-term outcomes of exclusive enteral nutrition (EEN) versus corticoste-
roids (CS) as induction therapy, in a cohort of pediatric patients with Crohn’s disease (CD). A retrospective study of patients with
CD has been conducted. Clinical characteristics, laboratory parameters, and pediatric Crohn’s disease activity index (PCDAI)
were evaluated at diagnosis and at different follow-up points. Subjects were divided in EEN-induction group, receiving EEN, and
CS-induction group, treated with oral CS. We evaluated 47 patients in the EEN-induction group and 21 patients in the CS-
induction group. After 8 weeks from diagnosis, we detected a significant improvement in CRP (p = 0.001) and albumin (p =
0.05), in EEN-induction group compared with the CS-induction group. PCDAI was significantly lower in the EEN-induction
group versus the CS-induction group after 8 weeks (p = 0.04) and 1 year (p = 0.03) of follow-up. After 2 years from diagnosis, the
number of subjects needing immunomodulators (IMM, azathioprine or methotrexate) was significantly higher in the CS-
induction group compared with the EEN-induction group (p = 0.02).

Conclusion: EEN has the same effectiveness of CS therapy in induction of remission but seems to have a more pronounced
effect on disease activity. In our cohort, the need to use IMM seems to be reduced in subjects initially treated with EEN.

What is Known:
• Exclusive enteral nutrition (EEN) has the same effectiveness of corticosteroids (CS) in the induction of remission in pediatric Crohn’s disease.
• EEN offers numerous advantages over CS, in terms of improved nutrition and mucosal healing.

What is New:
• Induction of remission with EEN seems to have a more pronounced effect on disease activity compared to induction with CS.
• In our cohort, induction of remission with EEN seems to reduce the need of therapy with immunomodulators at 2 years of follow-up.
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PCDAI Pediatric Crohn’s Disease Activity Index
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Introduction

Crohn’s disease (CD) is a chronic inflammatory condition that
may involve any part of the gastrointestinal tract, typically
following a relapsing-remitting course. It may present at any
age, but in up to 25% of patients, CD is diagnosed during
childhood [1]. In this period of life, CD presents often with a
more complicated disease course compared with adult pa-
tients. The cumulative risk of progression to complicated
CD is similar to adults but, due to the early onset of disease,
children are more likely to have undergone surgery by young
adulthood [2]. CD has a heavy impact on the patient’s nutri-
tional status, with about 90% of patients showing weight loss
at diagnosis. Although the etiology of nutritional problems
and growth failure is multifactorial, malnutrition owing to
inadequate nutrient intake is the primary cause [3–6].
Moreover, the chronic inflammatory state of CD has a remark-
able effect on the patient’s growth rate. The ultimate benefit of
any treatment for CD is the ability to reduce frequency and
severity of inflammatory relapses that contribute to long-term
cumulative bowel damage, and these are the endpoints against
which each treatment must be measured [7, 8]. The consensus
guidelines of the European Crohn’s and Colitis Organization
(ECCO) and of the European Society for Pediatric
Gastroenterology, Hepatology, and Nutrition (ESPGHAN)
suggest to use exclusive enteral nutrition (EEN) for children
with inflammatory luminal diseases as a first-line therapy to
induce remission, due to its excellent safety profile [7].
Comparable pediatric remission rates have been reported fol-
lowing treatment with either EEN or corticosteroids (CS)
[9–11]. The potential benefits of EEN extend beyond nutrition
alone and include improved mucosal healing, linear growth,
and bone health [12–15]. Although CS are clinically effica-
cious and associated with improvements on endoscopic

assessment, mucosal healing is significantly less frequent if
CS are used, compared with EEN [16]. Their use is also asso-
ciated with undesirable side effects including deleterious ef-
fects on growth and bone mineral density. Short-term EEN
efficacy has been clearly demonstrated; however, the relative
importance of initial choice for the induction therapy on
medium- to long-term outcomes was not as well studied.
The aims of our study were to evaluate the short- and long-
term clinical effects of EEN versus CS in our cohort of chil-
dren with CD.

Methods

Population

Our study population included all the subjects aged less
than 18 years who received a diagnosis of CD between
January 2003 and December 2013 and who were followed
up at the Endoscopy and Motility Unit of the Department
of Pediatrics, University of Naples “Federico II.” Subjects
with complex perianal fistulas were excluded from the
analysis. The included patients were divided in 2 groups
according to the different induction therapy received at
CD diagnosis: EEN-induction group, consisting of pa-
tients who received EEN, and CS-induction group,
consisting of patients treated with oral CS.

Data collection

The demographic and clinical data of each patient were retro-
spectively collected from medical records, at diagnosis and at
different follow-up times (8 weeks, T1; 6 months, T2; 1 year,
T3; 2 years, T4). Disease activity was scored using the
Pediatric Crohn’s Disease Activity Index (PCDAI) [17].
Disease activity was defined as “mild” or “moderate to se-
vere” in the case of PCDAI scores < 30 or > 30, respectively.
Remission was defined after the physician’s global assess-
ment as a PCDAI score ≤ 10, in the absence of clinical symp-
toms. Clinical relapse was defined as the occurrence or wors-
ening of symptoms accompanied by a PCDAI score > 10
points, in a subject who had already reached clinical remis-
sion. CD was classified according to Paris classification [18].
Extra-intestinal manifestations (EIM) included eye, joint,
skin, or liver involvement and persistent fever.

Weight, height, and bodymass index (BMI) were collected
at diagnosis and at the different time points. Growth velocity
was calculated at each visit from two consecutive height mea-
surements performedwithin an interval of at least 6 months. In
order to compare parameters from subjects with different age
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and gender, weight, height, BMI, and growth velocity z-scores
were calculated considering the general Italian population as a
reference. Growth failure was defined as a height for age z-
score lower than − 1.64; obesity was defined as a BMI z-score
higher than 2. The fasting laboratory parameters (including
Hb, ESR, CRP, albumin, and fecal calprotectin) were collect-
ed at diagnosis and at the different time points.

Therapeutic approach

Therapeutic decisions, at baseline and follow-up, were made
by two expert pediatric gastroenterologists (AS and EM), in
line with the validated international guidelines [19]. We in-
cluded in the analysis our cohort followed before the publica-
tion of the 2014 ECCO-ESPGHAN pediatric guidelines with
CD risk stratification [7] and prior to biologics’ optimization.
Therefore, the first therapeutic choice was always represented
by EEN (polymeric formula for 6–8 weeks, followed by a
gradual introduction of foods during the subsequent 4 weeks).
Partial EN was not continued at the end of the induction. CS
therapy (oral methylprednisolone: 1 mg/kg/day, max 40 mg/
day per 4 weeks, followed by gradual tapering off by week 11)
was used in patients who refused EEN or in those patients
where EEN was considered not sufficient to induce disease
remission, according to the physician’s discretion. Children
who could not wean steroids after week 12 were defined as
steroid-dependent. After the induction, all patients that
reached clinical remission started a maintenance therapy with
aminosalicylates (5-ASA; mesalazine 50 mg/kg/day, max 4
g/day) or IMM therapy at a standardized dose (azathioprine
(AZA), 2–2.5 mg/kg/day; or methotrexate (MTX), 15 mg/m2/
week), according to the physician’s discretion. Patients in
whom induction therapy had failed, or patients with clinical
relapse, were treated with a second cycle of CS or EEN as
induction therapy and started IMM as a maintenance therapy.
Early use of IMM was defined as use within the first 8 weeks
of disease. Biologics were started as a second-line therapy
after IMM failure.

Statistical analysis

Variables were screened for their distribution, and appropriate
parametric or non-parametric tests were adopted as necessary.
Continuous variables were expressed by mean and standard
deviation. Qualitative variables were expressed by frequency
and percentage. The Student’s t test and the Mann-Whitney
test for continuous variables and the χ2 and Fisher’s exact tests
for categorical variables were used, where appropriate.
Statistical significance was predetermined as p < 0.05. SPSS
version 20 was used for all statistical analyses (SPSS Inc.,
Chicago, IL, USA).

Results

Baseline characteristics

We included 68 children with CDwho received either EEN (n
= 47) or CS (n = 21) as the sole induction therapy at diagnosis.
Clinical characteristics of the study population at baseline are
summarized in Table 1. At diagnosis, there were no significant
differences in age, gender, disease’s location, and behavior
between the two groups. The only exception was represented
by EIMs that were significantly more frequent in subjects
from the CS-induction group (10/47, 21%, in the EEN-
induction group versus 11/21, 52%, in the CS-induction
group; p = 0.02). In addition, no significant difference was
found in disease activity according to PCDAI (median
PCDAI 26.2, range 10–45, and median 32.5, range 10–60,
in the EEN-induction group and CS-induction group, respec-
tively; p = 0.13), with 31/47 (66%) in the EEN-induction
group and 10/21 (48%) in the CS-induction group showing
a “mild” disease and 16/47 (34%) in the EEN-induction group

Table 1 Baseline clinical characteristics of 68 CD pediatric patients,
according to the Paris classification (17)

EEN-
induction
(N = 47)

CS-induction
(N = 21)

p*

Gender

Male (%) 27 (57) 12 (54.5) ns

EIM (%) 10 (21) 11 (52) 0.02

Disease activity

PCDAI; median (range) 26.2 (10–45) 32.5 (10–60) ns

Mild (PCDAI < 30) 31 (66) 10 (48) ns

Moderate to severe (PCDAI > 30) 16 (34) 11 (52) ns

Age at diagnosis

Months; median (range) 129 (37–212) 158 (47–205) ns

A1a 13 (28) 4 (19) ns

A1b 34 (72) 17 (81) ns

Disease location

L1 (%) 9 (19) 2 (10) ns

L2 (%) 10 (21) 8 (38) ns

L3 (%) 28 (60) 11 (52) ns

Disease behavior

B1(%) 33 (70) 14 (67) ns

B2 (%) 14 (30) 7 (33) ns

P (%) 7 (15) 7 (33) ns

Growth

G0 (%) 44 (94) 17 (81) ns

G1 (%) 3 (6) 4 (19) ns

CD Crohn’s disease, EEN exclusive enteral nutrition, CS corticosteroids,
EIM extra-intestinal manifestations

*Fisher’s exact test
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and 11/21 (52%) in the CS-induction group showing a “mod-
erate to severe” disease (p = 0.18). Finally, no statistically
significant differences were found in anthropometric and lab-
oratory parameters between the two groups (Tables 2 and 3).

T1 outcomes

At 8 weeks from diagnosis, 32/47 (68%) in the EEN-
induction group and 10/21 (48%) in the CS-induction group
achieved clinical remission (p = 0.17). Eight out of 47 (17%)
from EEN-induction group versus 5/21 (24%) from CS-
induction group did not respond to induction (p = 1). One
out of 21 (5%) patients from the CS-induction group present-
ed steroid dependence and could not stop steroid therapy at
the end of the induction. In the EEN-induction group, 8/47
(17%) needed a course of CS therapy because of a failure of
induction with EEN. The number of subjects who needed an
early use of IMM was 6/47 (13%) in the EEN-induction
group and 5/21 (24%) in the CS-induction group (p = 0.29).
In the EEN-induction group compared with the CS-induction
group, we detected a significant improvement in CRP values
(median 0.3, range 0.3–4.6, and median 0.7, range 0.3–51,
respectively; p = 0.001), albumin values (median 4.5, range
3.4–5.2, and median 4.3, range 3.6–4.9, respectively; p =
0.05), and PCDAI values (median 10, range 0–30, and me-
dian 15, range 0–45, respectively; p = 0.04). Moreover, we
found a trend toward statistical significance for ERS values
(median 9, range 1–57, and median 14.5, range 2–35, respec-
tively, p = 0.06). The number of subjects with CRP values <
5 mg/dL was significantly lower in the EEN-induction group
(47/47, 100%) compared with the CS-induction group (18/
21, 86%; p = 0.03), while there were no significant differ-
ences in the number of subjects with normal albumin, normal
calprotectin, and PCDAI score ≤ 10. In addition, we found
that the difference in Hb values between T1 and T0 was
significantly higher in the EEN-induction group compared
with the CS-induction group (median 1.2, range − 2.9–3.5,
and median − 0.2, range − 6.2–4.3, respectively; p = 0.048).
All data on laboratory parameters are summarized in Table 2.
No differences in anthropometric parameters were found
(Table 3).

T2 outcomes

After 6 months from diagnosis, 39/47 (83%) in the EEN-
induction group and 13/21 (62%) in the CS-induction group
were in remission (p = 0.07). Twelve out of 47 (25.5%) sub-
jects from the EEN-induction group and 7/21 (33%) subjects
from the CS-induction group had at least 1 relapse (p = 0.56).
Two out of 47 (4%) from the EEN-induction group and 1/21
(5%) from the CS-induction group had to perform a course of
CS therapy (p = 1). Two out of 47 (4%) in the EEN-induction
group and 1/21 (5%) in the CS-induction group introduced

IMM therapy (p = 1). In addition, 1/47 (2%) from the EEN-
induction group and 0/21 (0%) from the CS-induction group
were on therapy with IFX (p = 1). The number of subjects
needing the introduction of IMM therapy after 6 months from
diagnosis was 8/47 (17%) in the EEN-induction group com-
pared with 6/21 in the CS-induction group (29%), without
significant differences between the two groups (p = 0.33).
As described in Table 2, we found no differences in PCDAI
median values and laboratory parameters, with the only ex-
ception of the difference in Hb values between T2 and T0,
which was significantly higher in the EEN-induction group
compared with the CS-induction group (median 1.7, range −
1.7–4.4, and median 0.4, range − 5.4–6.9, respectively; p =
0.03). No differences in anthropometric parameters were
found (Table 3).

T3 outcomes

At 1 year of follow-up, the number of subjects included in
the EEN-induction group was 46, since 1 patient was
transferred to the adult care center. Similarly, the subjects
evaluated in the CS-induction group were 20 because 1
patient was lost to follow-up (Fig. 1). Thirty-five out of
46 (76%) in the EEN-induction group versus 11/20 (55%)
in the CS-induction group were in clinical remission (p =
0.14), with 19/46 (41%) subjects from the EEN-induction
group and 13/20 (65%) subjects from the CS-induction
group that had experienced at least 1 relapse (p = 0.10).
Moreover, because of a clinical relapse, 3/46 (6.5%) from
the EEN-induction group and 1/20 (5%) from the CS-
induction group needed to perform a course of CS therapy
(p = 1), 9/46 (19.5%) from the EEN-induction group and
6/20 (30%) from the CS-induction group started IMM
therapy (p = 0.35), and 1/46 (2%) from the EEN-
induction group versus 2/20 (10%) from the CS-
induction group started IFX (p = 0.21). So, after 1 year
of follow-up, 17/46 (37%) from the EEN-induction group
and 12/20 (60%) from the CS-induction group had started
a therapy with AZT or MTX (p = 0.1), and 2/46 (4%) in
the EEN-induction group versus 2/20 (10%) in the CS-
induction group had started IFX, with no significant dif-
ferences between the groups (p = 0.58). Considering dis-
ease activity, PCDAI values were significantly lower in
the EEN-induction group compared with the CS-induction
group (median PCDAI 3.75, range 0–40, and median 10,
range 0–40, respectively; p = 0.03). The difference in Hb
values between T3 and T0 was confirmed to be signifi-
cantly higher in the EEN-induction group compared with
the CS-induction group (median 2, range − 0.7–5, and
median 1.3, range − 5.2–5.3, respectively; p = 0.03). No
differences in other laboratory parameters (Table 2) and in
anthropometric parameters (Table 3) were found.
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T4 outcomes

At 2 years of follow-up, the number of subjects included in the
EEN-induction group was 37, because 1 patient was trans-
ferred to the adult care center and 8 patients were lost to
follow-up. The subjects evaluated in the CS-induction group
were 19 since 1 patient was transferred to the adult care center.
Patient flow through the study is described in Fig. 1. The
number of subjects who experienced at least one relapse was
not significantly different between the two groups, with 21/37
(57%) in the EEN-induction group versus 15/19 (79%) in the
CS-induction group (p = 0.14). However, we found a signif-
icant difference in the number of subjects in clinical remission
between the two groups, with 31/37 (84%) from the EEN-
induction group compared with 10/19 (53%) from the CS-
induction group that had a PCDAI score ≤ 10 in the absence
of clinical symptoms (p = 0.02). One out of 37 (3%) in the
EEN-induction group and 1/19 (5%) in the CS-induction
group needed a course of CS therapy (p = 1), 2/37 (5%) from
the EEN-induction group and 4/19 (21%) from the CS-
induction group started a therapy with IMM (p = 0.16), and
4/37 (11%) in the EEN-induction group and 2/19 (10.5%) in
the CS-induction group started a therapy with IFX (p = 1).
Considering the global need to start IMM therapy, we detected
a significant difference between the two groups: with 19/37
(51%) in the EEN-induction group versus 16/19 (84%) in the
CS-induction group (p = 0.02).

Finally, there was no difference in the number of subjects
who needed to start IFX (6/37, 16% and 4/19, 21% in the
EEN-induction group and CS-induction group, respectively; p
= 0.71). Clinical outcomes at all time points for both study
groups are summarized in Table 4. Overall, 3/47 (6%) subjects
from the EEN-induction group had to stop IMM because of side
effects. Specifically 2 subjects had an adverse event to AZT (1
neutropenia and 1 pancreatitis), while 1 subject did not tolerate
MTX due to GI symptoms. In the CS-induction group, 2/21
(9.5%) subjects had adverse events that required discontinuation
of IMM therapy, with 1 subject showing intolerance only to
AZT (pancreatitis), while the other being intolerant to both
AZT and MTX (allergic reaction). No difference was found in
the rate of adverse events between the groups (p = 0.64).

As for disease activity and laboratory parameters, no differ-
ences were found in median PCDAI scores and laboratory pa-
rameters, between the two groups. However, the number of sub-
jects with PCDAI score ≤ 10 was significantly higher in the
EEN-induction group (31/37, 84%) compared with the CS-
induction group (10/19, 53%; p = 0.02), and significantly more
subjects had albumin values > 3.5 g/dL in the EEN-induction
group (37/37, 100%) versus CS-induction group (16/19, 84%; p
= 0.03). The difference in Hb values between T4 and T0 was
significantly higher in the EEN-induction group compared with
the CS-induction group (median 2.5, range − 8.8–5, and median
1.3, range − 5.3–6.2, respectively; p = 0.02). LaboratoryTa
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parameters at all time points are summarized in Table 2.
Moreover, no statistically significant differences were found in
the anthropometric parameters, between the two groups.
However, after 2 years from diagnosis, median BMI z-scores
improved from − 1.2 (range 4–2) to − 0.02 (range − 2.8–1.9)
in the EEN-induction group (p < 0.001) and from − 0.8 (range –
5–1) to 0.06 (range – 2–1.7) in the CS-induction group (p =
0.03). Growth parameters at all time points are shown in Table 3.

Discussion

Our data confirm that EEN has the same effectiveness of CS
therapy in the induction of clinical remission and suggest a
more pronounced effect on disease activity, as demonstrated
by the more significant improvement of PCDAI scores at
the end of induction and still after 1 year of follow-up in the
EEN-induction group compared with the CS-induction

68 Patients Cohort
47 EEN-induction - 21 CS-induction

median PCDAI: 27.5 (10-60)

41 Mild disease

27 Moderate to severe disease

47 EEN-induction
31 (66%) mild disease

16 (34%) moderate to severe

21 CS-induction
10 (48%) mild disease

11 (52%) moderate to severe

T0

T1 – 8 weeks

32 clinical remission (68%)

IMM 6 (13%)

10 clinical remission (48%)

IMM 5 (24%)

39 clinical remission (83%)
IMM 8 (17%)

IFX 1 (2%)

T2 – 6 months
13 clinical remission (62%)

IMM 6 (29%)

T3 – 1 year

35 clinical remission (76%)
IMM 17 (37%)

IFX 2 (4%)

1 patient lost to follow-up

11 clinical remission (55%)
IMM 12 (60%)

IFX 2 (10%)

1 patients lost to follow-up

T4 – 2 years

31 clinical remission (84%)
IMM 19 (51%)

IFX 6 (16%)

9 patients lost to follow-up

10 clinical remission (53%)
IMM 16 (84%)

IFX 4 (21%)

1 patient lost to follow-up

Fig. 1 Patient flow through the
study

Table 4 Clinical outcomes at all time points

T1 T2 T3 T4

EEN (47) CS (21) p* EEN (47) CS (21) p* EEN (46) CS (20) p* EEN (37) CS (19) p*

At least 1 relapse; n (%) 10 (21) 6 (27) ns 12 (25.5) 7 (33) ns 19 (41) 13 (65) ns 21 (57) 15 (79) ns

AZT or MTX; n (%) 6 (13) 5 (24) ns 8 (17) 6 (29) ns 17 (37) 12 (60) ns 19 (51) 16 (84) 0.02

IFX n (%) 0 (0) 0 (0) ns 1 (2) 0 (0) ns 2 (4) 2 (10) ns 6 (16) 4 (21) ns

*Fisher’s exact test; EEN exclusive enteral nutrition, CS corticosteroids, AZT azathioprine, MTX methotrexate, IFX infliximab
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group and by the higher number of subjects in clinical re-
mission after 2 years of follow-up, in the EEN-induction
group compared with the CS-induction group. Moreover,
according to the data from our cohort, induction with EEN
seems to reduce the long-term need of IMM therapy.
Although we are aware that the retrospective nature of the
study may overestimate the benefits of EEN-induction on
the need to start IMM, due to the risk of a selection bias,
most of our results are in line with the previous published
literature. The precise mechanism of action of EEN therapy
has not been clearly elucidated. However, according to the
available evidence, EEN is more than simple bowel rest, as
confirmed by the direct anti-inflammatory effect with regu-
lation of pro-inflammatory cytokine production [20], by the
improvement in barrier function and enterocyte differentia-
tion [21, 22], and by the modulation of intestinal microbiota
[23]. Previous data showed that clinical response to poly-
meric diet is associated with a decrease in serum tumor
necrosis factor-alpha levels, a downregulation of pro-
inflammatory cytokines, and a significant healing of intesti-
nal mucosa [24]. On the contrary, CS have poor ability to
modify submucosal inflammatory process [25]. Moreover, it
is estimated that nearly half of CD patients who initially
respond to CS subsequently develop a dependency on them
or have a relapse within 1 year [26]. It is evident that CS do
not change the course of CD owing to their inability to
affect mucosal lesions of the gut. Our data showed that, 8
weeks after diagnosis, there were no significant differences
in the number of patients who achieved clinical remission
with EEN compared with those who had used CS. These
findings are in agreement with a Cochrane review published
in 2018 by Narula et al. [15] that confirmed comparable
remission rates between adult and pediatric patients treated
with enteral nutrition versus steroids. In particular, the sub-
group analysis by age showed that CS were superior to EEN
in adults, while enteral nutrition was superior to CS in chil-
dren. Another recent meta-analysis by Yu et al. [27], includ-
ing pediatric studies comparing EEN versus CS for the treat-
ment of pediatric CD, confirmed that EEN has the same
effectiveness of CS in the achievement of remission.
Indeed, numerous studies show that EEN is at least as effi-
cacious as CS therapy in inducing remission and reducing
disease activity over the short term for children with CD,
but EEN offers numerous advantages in terms of improved
nutrition and mucosal healing [28–31].

At the end of induction, we found a significant decrease in
PCDAI scores, in patients from EEN group compared with
those from the CS group. These findings are in agreement
with the meta-analysis from Yu et al. [27] that described a
distinct decline of PCDAI in patients who received EEN com-
pared with those who received CS. Also Borrelli et al. [28]
found that in children with newly diagnosed CD, a short
course of nutritional therapy is as effective as a short course

of oral CS in achieving clinical remission, measured with
PCDAI. However, nutritional therapy was significantly more
effective than CS in healing inflammatory lesions of the gut as
documented by endoscopy and histology [12, 32].

Considering nutritional status, after 8 weeks of treat-
ment, the improvement in albumin levels was significantly
higher with EEN compared with CS treatment, suggesting
a direct effect of EEN on nutritional status. Nevertheless,
an improvement in weight for age, height for age, and
BMI, both at short- and long-term follow-up, was found
without significant difference in both groups, as described
also by Yu et al. [27].

Finally, our study compared the long-term effects of the two
therapies. At 1 year and 2 years of follow-up, we found no
significant differences in the relapse rate between the two groups,
in accordance with the meta-analysis from Yu et al. [27] and
with data from the study by Cohen-Dolev et al. [29] that follow-
ed up newly diagnosed pediatric patients with mild to moderate
CD for 2 years in the GROWTH CD study and found no differ-
ences in time to relapse or relapse rate in subjects initially treated
with EEN compared with those treated with CS.

Furthermore, in our cohort, the use of IMM is less frequent
in subjects initially treated with EEN compared with those
treated with CS. This result could be related to a protective
role of EEN induction therapy in the first years after diagnosis,
despite the many variables influencing disease course. Our
results are in accordance with the study from Lambert et al.
[16], which was the first pediatric study to compare the 2-year
outcomes of children treated with EEN to children treated
with CS. The authors found that the use of EEN as initial
induction therapy determined higher rates of remission, im-
proved growth patterns, lower rates of relapse, and less expo-
sure to CS. Also Berni Canani et al. [33] described positive
effects at 12 months in subjects initially treated with EEN
compared with subjects who received CS, despite the use of
the same maintenance therapy, assuming a role of the more
pronounced effect of EEN on mucosal healing.

This study has several limitations including its retrospec-
tive nature. Therefore, the two comparative groups were not
allocated randomly and we were not able to specifically ex-
plore the physician and patient’s factors regarding treatment
choices and preferences, leading to a potential selection bias.
In addition, considering that EIM were more frequent in the
CS group compared with the EEN group, it is possible that
more severe cases were preferentially treated with CS. This
could also partially explain the worst 2-year outcome of sub-
jects initially treated with CS.

Similarly, also the need to start IMM may represent the
consequence of a more severe phenotype, rather than a direct
benefit of EEN, and therefore we cannot exclude that a selec-
tion bias occurred from the starting allocation to the CS-
induction group. A larger sample size and longer follow-up
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time may have allowed detection of significance in a number
of observed trends, especially anthropometric data.

Conclusion

In conclusion, accepting the limitations of our study design,
our data confirm the importance of the standard use of EEN as
primary therapy in children with newly diagnosed CD, due to
the significant amelioration of disease activity and considering
the possible reduction in the need of IMM. As well underlined
in the most recent meta-analysis, further randomized, con-
trolled studies on defining EEN regimens, influence of dietetic
support and protocols on treatment success, and longer-term
outcomes are required.
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