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Abstract: Introduction: Many patients with Crohn’s Disease (CD) require surgical resection during
their lifetime. Nevertheless, postoperative recurrence (POR) is common. Risk factors for POR are still
yet to be completely established, but some prognostic factors have already been widely recognized.
Patients that undergo early postoperative immunomodulators (EPI) (azathioprine or biological
therapy) seem to have a lower risk of recurrence. We aimed at assessing whether or not EPI is
effective in preventing POR and at the same time validating traditional and new risk factors for POR.
Methods: A single-center retrospective cohort study was performed. Review of clinical, demographic
and histopathological characteristics of patients undergoing ileocolonic resection for CD between
2015 and 2020 was performed. EPI was defined as the restarting or introduction of azathioprine or
biologics within 8 weeks after surgery. Presence of recurrence was defined as Rutgeerts score ≥ i2.
Results: Sixty-five patients were included. The median age at diagnosis was 25 years (inter-quartile
range 20–33 years). POR was present in 44.6% of patients, and the median time from surgery to
recurrence was 2 years. EPI was the therapeutic option in 36 patients (55.4%). Univariate analysis
identified as predictors of POR within 2 years: the behavior of the disease and not taking azathioprine
or biologics prior to the surgery. Moreover, univariate analysis identified as predictors of time
to POR: behavior of disease, less than 5 years between diagnosis and surgery and the absence of
immunomodulatory therapy prior to the surgery. Multivariable analysis revealed that EPI, after
adjusting for other predictors, was not associated with a reduction in POR. Conclusions: EPI may
not have a protective effect against recurrence. The strength of prognostic factors for POR may not be
modified by EPI.

Keywords: Crohn Disease; postoperative recurrence; retrospective studies; inflammatory bowel
disease; ileocolonic resection

1. Introduction

Inflammatory bowel disease (IBD) is one of the most common immune-mediated
diseases of the gastrointestinal (GI) tract. Globally, IBD affects almost 68 million people [1],
and the incidence has been progressively increasing [2].

Crohn’s disease (CD) is characterized by relapsing and remitting symptoms [3]. In a
major proportion of patients with CD, surgical treatment is needed either to solve compli-
cations or to tackle short segments of disease [4,5]. Nevertheless, postoperative recurrence
(POR) is common, with around 50% of patients who undergo surgical resection need
re-operation [6–8].

Endoscopic recurrence (ER) seems to precede symptomatic relapse and may be ob-
served in almost 80% of the patients undergoing ileocolonic resection [9]. The Rutgeerts
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score was created to predict the postoperative course [10]. Generally, POR is defined as the
endoscopic presence of more than five ulcers or diffuse inflammation after the surgery, in
accordance with the above-mentioned score [11,12].

The physiopathology and prognostic factors associated with this phenomenon are
not completely established. POR is considered to be a major challenge in clinical prac-
tice, and it is significantly detrimental to patients’ quality of life [13]. Several stud-
ies have tried to detect risk factors for POR. Patient-related risk factors such as active
smoking [14–16] and a history of surgical resection for CD [17] are commonly identified.
As far as disease-related risk factors are concerned, penetrating behavior [18], a shorter
disease duration before surgery [19], and a longer intestinal resection [20] have also been
correlated with higher rates of POR. Ryan et al. [15] recognized that smoking cessation was
protective against POR. The same conclusion was reached in a meta-analysis that involved
2692 individuals with CD [16]. Regarding penetrating behavior, a meta-analysis [18] and
even the European Crohn’s and Colitis organization consensus [21] further confirm its
status as a poor prognostic factor. Regarding disease duration before surgical resection,
conclusions are still under debate [22]. Moreover, the effect of a wider length of intestinal
resection has been controversial [23]. Finally, as far as clinical factors are concerned, a
history of surgical resection for CD and a shorter disease duration before the surgery have
been associated with an increased risk of POR [17,24–26].

Furthermore, there are some histopathological-related factors predictive of POR, such
as positive ileal margins, plexitis, epithelioid granulomas and lymphatic density [27–29]. A
recent meta-analysis showed that positive resection margins increased the risk of clinical,
endoscopic and surgical recurrence [29]. The same report showed that plexitis was a
prognostic factor predictive of ER. Concerning the presence of granulomas, another meta-
analysis demonstrated that granulomas were a risk factor for POR [30]. Moreover, recently,
transmural involvement of the resection margin has been proposed as a further risk factor
for POR [31].

Patients at a higher risk of a poorer prognosis may benefit from the implementation
of post-surgical immunomodulators. The introduction of immunomodulators has been
performed taking the proposed risk factors into consideration. Nevertheless, these decisions
are empirical and subjective. More importantly, in the context of early postoperative
immunomodulators (EPI), whether treatment initiation (either sustained or initiated) has
been a matter of controversy [32,33]. A recent meta-analysis showed that the timing of
initiating biologic therapy (BT) after surgery does not have a significant impact on POR [34].
Therefore, further clarification is needed to determine whether EPI is effective in preventing
POR when compared to an introduction of these therapies after endoscopic recurrence.

Furthermore, recent studies have shown that ileal segments of the disease tend to
respond worse to BT than colonic segments [35,36]. This fact poses an additional challenge
in the introduction of EPI in patients who have undergone ileocolonic resection.

Clearly, identifying the lowest POR risk patients is critical, as this will enable the
prevention of unnecessary use of immunomodulators. Additionally, knowing the most
effective time to introduce immunomodulators is extremely important. This will certainly
lead to savings in terms of health-related quality of life, healthcare expenditure and treat-
ment adverse effects.

Overall, the primary aim of this study is to assess the putative benefit of EPI in
preventing POR in patients with CD who underwent ileocolonic resection. Moreover, our
secondary aim is the validation of the already described and recently proposed risk factors
for POR.

2. Methods
2.1. Study Design

We have conducted a single-center retrospective observational study in the Gastroen-
terology department of a tertiary hospital. Clinical, endoscopic and pathological factors of
patients who underwent ileocolonic resection between January 2015 and November 2020
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were reviewed. The indications for surgery included a poor response to medical therapy
or the presence of complications (either abscesses, fistulas or perforation or symptomatic
strictures). Clinical information was collected from patients’ medical records the hospital’s
database.

2.2. Study Population

The study included patients who underwent surgical resection for ileocolonic CD
between the ages of 18 and 75. Categories of patients regarding behavior of disease were
created according to Montreal classification to homogenize patients’ subgroups characteris-
tics [29].

The patients were followed-up with regular consultations with clinical and analytical
evaluations, including inflammatory biomarkers (fecal calprotectin and C-reactive protein),
every six months. Postoperative colonoscopy was performed after a minimum follow-up
period of 6 months. Patients without an endoscopic evaluation within 2 years after surgery
were excluded. EPI was defined as the initiation of immunomodulators within 8 weeks
after surgery. Patients who initiated EPI were compared with patients who did not receive
postoperative medical therapy during the follow-up period and patients who initiated
immunomodulators later, in case endoscopic signs of recurrence were detected.

A follow-up of less than 2 years was an exclusion criterion. All patients were followed
until the end of the study period.

3. Outcomes

The primary outcome evaluated during postoperative colonoscopies was the presence
of recurrence, defined as more than five aphthous ulcers or diffuse inflammation of mucosa
or the presence of larger ulcers, nodules or narrowing (Rutgeerts score ≥ i2) [8]. The time
to recurrence was defined from the date of surgery until the end of the follow-up period or
until a colonoscopy with Rutgeerts score ≥ i2 was recorded.

3.1. Surgical Procedures

The surgical procedure performed was ileocolonic resection. Appendectomy and
perianal surgery were not considered surgical resection for CD. Resection of other segments
of the disease (other than ileum or colon) led to the exclusion of patients. Patients who
underwent segmentary enterectomy or colectomy were also excluded from the study.

3.2. Histopathological Analysis

Archival material (resection samples) was examined by two pathologists with exten-
sive experience in IBD, and they were blinded to clinical data and outcomes.

The histological characteristics analyzed were the presence of plexitis (defined as
inflammation of nerve bundles), epithelial granulomas and inflammation in the margin of
the resection, either transmural (defined as involvement of several layers of the bowel wall)
or mucosal.

3.3. Statistical Analysis

Data were analyzed using Stata (Stata Corp LP®, College Station, TX, USA) (version
16.0). Descriptive statistics were used in the description of clinical and analytical data at
baseline and throughout the follow-up. Continuous variables were described with median
and inter-quartile range (IQR), and categorical variables were presented as frequencies. The
primary outcome analyzed was recurrence at the end of a two-year follow-up. A logistic
regression was created to assess whether demographic and clinical characteristics of the
study population were predictive of POR. Moreover, a logistic regression model was also
used to perform univariate comparisons between groups that initiated EPI and those that
did not. Furthermore, a survival analysis was conducted to compare the time to recurrence
within subgroups of patients. Survival studies were performed using the Kaplan–Meier
method and compared with Log-rank test. An analysis of independent risk factors for
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POR after a two-year follow-up and for time to POR was performed with a multivariable
logistic regression and a Cox regression, respectively. Factors included in this multivariable
analysis were those with a p-value < 0.2 in the univariate analysis, as well as EPI. The
discriminative ability of each predictive factor identified in the multivariable analysis was
measured using area under the curve [AUC] analysis. A p-value < 0.05 was considered
statistically significant.

4. Results
4.1. Study’s Population Characteristics

The study population included 65 patients (Figure 1). The majority of the patients
were male (33; 50.8%). The median age at diagnosis was 25 years (IQR 20–33 years).
Smoking habits were present in 23 patients (41.1%). A family history of IBD was reported
by eight patients (17%). Regarding the behavior of the disease, seven patients (10.8%)
had non-stricturing non-penetrating behavior, while 27 (41.5%) had stricturing behavior,
and 31 (47.7%) had penetrating behavior. A minor proportion of patients (11; 16.9%) had
perianal involvement due to the disease. Previous abdominal surgery for CD had been
performed in eight cases (12.3%). Immunomodulatory therapy (either as biological therapy
or as azathioprine) was present in the majority (35; 53.9%) of patients prior to the surgical
procedure. The therapies performed before the surgery were as follows: corticosteroids
in eight patients (12.3%); biological therapy either in monotherapy or in combination in
20 patients (30.8%); azathioprine as monotherapy in 15 patients (23.1%), and messalazine
in five (7.7%) patients. Clinical, demographic and histopathological characteristics of the
study population are further demonstrated in Table 1. The median age at the time of
surgical resection was 34 years (IQR 27–42 years).
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Figure 1. Flowchart of the patients included in the study.

Indications for surgery were as follows: poor response to medical therapy in
18 patients (27.7%) or he presence of complications—either abscesses, fistulas, perfora-
tions or occlusive symptoms in 47 patients (72.3%). Abscesses were present in seven
patients (10.8%), fistulas in 16 patients (24.6%), perforation in four patients (6.2%) and
symptomatic strictures in 20 patients (30.8%). The median duration from diagnosis until the
surgery was 7 years (IQR 1–13 years). The median extension of the resection specimen was
32 cm (IQR 28–45 cm). The median extension of ileum resected was 23 cm (IQR 17–35 cm).
Anastomosis performed was laterolateral in 61 patients (93.8%), end-to-end in two patients
(3.1%) and terminal ileostomy two patients (3.1%).
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Table 1. Demographic and clinical characteristics of study population (N = 65 patients) undergoing
surgical resection for Crohn’s Disease. Assessment of predictor of POR (Logistic regression; statistical
significance with p < 0.05). CD: Crohn’s Disease; IBD: Inflammatory Bowel Disease; IQR: interquartile
range; OR: Odds-ratio; POR: Postoperative recurrence after a 2 year follow-up. * significant p values.

Characteristic POR (N = 29) No POR (N = 36) OR p-Value

Age at the diagnosis (years) median (IQR) 26 (13) 24 (12) 1.02 0.22

Gender (male), % 48.3% 50% 1.07 0.89

Active smoking, % 53.8% 30% 2.72 0.074

Family history of IBD, % 25% 11.1% 2.67 0.221

Behavior of disease (stricturing, penetrating), % 44.8; 55.2% 38.9; 41.7% 2.19 0.05 *

Perianal disease, % 17.2% 16.7% 1.04 0.951

Time from diagnosis to surgery (years) median (IQR) 8.5 (13) 2 (11) 0.94 0.06

Previous abdominal surgery for CD, % 20.7% 5.9% 4.17 0.097

Biologics or Azathioprine before the surgery, % 37.9% 66.7% 0.55 0.023 *

Extension of resection (centimeters) median (IQR) 24.5 (21) 22.5 (18) 1 0.808

Plexitis, % 93.1% 94.4% 0.79 0.823

Granulomas, % 20.7% 38.9% 0.41 0.119

Transmural inflammation in the margin 6.9% 13.9% 0.46 0.375

Biologics or Azathioprine maintenance or
initiation < 8 weeks, % 55.2% 55.6% 0.98 0.975

Regarding histopathological parameters, plexitis was detected in 61 resection spec-
imens (93.9%), while granulomas in 20 (30.8%). Inflammation of the resection margin
was present in 12 specimens (18.5%), with seven of them showing transmural involvment
(10.8%).

The median follow-up period was 5 years. POR after a 2 year follow-up occurred in
29 patients (44.6%). The Rutgeerts score after this follow-up period was as follows: 0 in
26 patients, 1 in 10 patients, 2 in 15 patients, 3 in 10 patients and 4 in 4 patients. Over
the entire follow-up period, POR occurred in 32 patients (49.2%). The median time from
surgery to recurrence was two years (IQR 1–4 years).

EPI was the therapeutic option in 36 patients (55.4%). Azathioprine was initiated in
18 patients (27.7%) and BT in 19 patients (29.2%). One patient initiated both infliximab
and azathioprine concomitantly. Clinical and histological characteristics of the groups that
did or did not receive EPI are demonstrated in Table 2. Patients who initiated EPI were
younger at diagnosis, had a more aggressive phenotype of CD, and a longer period of
disease evolution (p < 0.05). Moreover, the use of biological therapy or azathioprine before
the surgery was more common in the group that initiated EPI (p = 0.023).

EPI did not have a significant impact on POR at 2 years. POR developed in 13 patients
(44.8%) who did not initiate EPI and in 16 patients (44.4%) that underwent EPI (p = 0.975).
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Table 2. Comparison of characteristics between patients initiating biological therapy or azathioprine
in the 8 first postoperative weeks and the patients who did not. Study population (N = 65 patients)
undergoing surgical resection for Crohn’s Disease. CD: Crohn’s Disease; EPI: early postoperative
immunomodulators (biological therapy or azathioprine); IBD: Inflammatory Bowel Disease; IQR:
interquartile range. * significant p values.

Characteristic EPI (N = 36) No EPI (N = 29) p-Value

Age at the diagnosis (years) median (IQR) 23 (9.5) 30 (24) 0.007 *

Gender (male), % 47.2% 50% 0.524

Smoking, % 37.5% 45.8% 0.531

Family history of IBD, % 20% 13.6% 0.564

Behavior of disease (stricturing, penetrating), % 30.6%, 61.1% 55.2%; 31% 0.039 *

Perianal disease, % 25% 6.9% 0.069

Previous abdominal surgery for CD, % 19.4% 3.5% 0.083

Time from diagnosis to surgery (years) median (IQR) 8.5 (14) 4 (10) 0.026 *

Biologics or Azathioprine before the surgery, % 69.4% 34.5% 0.005 *

Extension of resection (centimeters) median (IQR) 24 (18) 20 (12) 0.268

Plexitis, % 91.7% 96.6% 0.43

Granulomas, % 25% 37.9% 0.264

4.2. Univariate Analysis

The prognostic factors associated with POR in the logistic univariate analysis are
presented in Table 1. Penetrating and stricturing behavior of CD and the absence of
biologics or azathioprine prior to the surgery were predictive of higher rates of POR after a
2 year follow-up. Patients who had previously undergone abdominal surgery for CD had
higher rates of biologics or azathioprine use before this latter surgery (p = 0.06).

The predictors for the time to POR, as assessed in the univariate analysis using the
Kaplan–Meyer method, are presented in Table 3. Penetrating and stricturing behavior of
CD, the absence of biologics or azathioprine before the surgery and a time interval from
diagnosis to surgery shorter than five years were predictive of a shorter time to recurrence.

Table 3. Clinical predictors of time to recurrence in the study population (N = 65 patients) undergoing
surgical resection for Crohn’s Disease (Log-rank test; * statistical significance with p < 0.05).

Predictor p-Value

Age at the diagnosis (years) (A1 (≤16) vs. A2 (17–39)/A3 (≥40)) 0.13

Gender 0.678

Active smoking 0.289

Family history of IBD 0.566

Behavior of disease (Inflammatory vs. Stricturing/Penetrating) 0.05 *

Perianal disease 0.862

Time from diagnosis to surgery (years) < 5 years; ≥5 years 0.023 *

Previous abdominal surgery for CD 0.159

Biologics or Azathioprine before the surgery 0.007 *

Extension of resection of ileum > 10 cm 0.057

Biologics or Azathioprine maintenance or initiation < 3 months; ≥3 months 0.316

Plexitis 0.722

Granulomas 0.203

Transmural inflammation in the margin 0.879
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4.3. Multivariable Analysis

The independent prognostic factors for POR at 2 years, as identified by the logistic
multivariable analysis, are reported in Table 4. Previous abdominal surgery for CD and
the absence of a history of immunomodulators prior to the surgery were associated with
higher rates of POR. The AUC for the absence of either biological therapy or azathioprine
prior to surgery was 0.66 (CI 0.54–0.78). The AUC of previous abdominal surgery for CD
was 0.67 (CI 0.49–0.84). After adjusting for significant predictors in the univariate analysis,
EPI was not associated with POR.

Table 4. Multivariable analysis: Clinical independent predictors of Postoperative Recurrence after a
2 year follow-up and of time to Postoperative Recurrence a in the study population (N = 65 patients)
undergoing surgical resection for Crohn’s Disease (Logistic Regression); * statistical significance with
p < 0.05; CD: Crohn’s disease; OR: Odds ratio; CI: Confidence Interval; HR: Hazard-ratio.

Logistic Regression Cox Regression

Predictor OR 95% CI p-Value HR 95% CI p-Value

Age at diagnosis 1.01 0.46–2.22 0.979

Smoking 1.94 0.51–7.36 0.33

Behavior of disease 2.49 0.73–8.48 0.145 7.53 0.94–60.4 0.057

Time from diagnosis to surgery
(years) 0.95 0.88–1.05 0.344 0.31 0.13–0.74 0.008 *

Previous abdominal surgery for CD 11.1 1.18–104.33 0.035 * 5.85 1.76–19.45 0.004 *

Biologics or Azathioprine before the
surgery 0.16 0.03–0.78 0.025 * 0.35 0.15–0.8 0.013 *

Granulomas 0.43 0.09–1.98 0.275

Biologics or Azathioprine maintenance
or initiation < 8 weeks; ≥8 weeks 0.75 0.14–4 0.738 0.67 0.28–1.6 0.372

The independent factors for time to POR, as identified by the Cox multivariable
analysis, are also reported in Table 4. A time interval from diagnosis to surgery shorter than
five years, previous abdominal surgery for CD and the absence of biologics or azathioprine
prior to the surgery were independent predictors of shorter disease-free survival.

5. Discussion

CD is a chronic, relapsing condition requiring surgery in case of refractivity to medical
therapy or due to complications. A significant proportion of patients with CD will need
surgical resection during their lifetime. However, surgery is not curative, and recurrence is
common [2,6]. In fact, throughout the postoperative course, the 10 year risk of recurrence is
almost 50% [8]. The rates of POR in our study were in accordance with previous works [6]. A
meta-analysis of Renna et al. [37] revealed that rates of postoperative endoscopic recurrence
in patients not undergoing medical postoperative therapies were around 50%. Our rates of
POR were similar in both groups of patients: the group that initiated EPI and the group
that did not. However, differences existed between these groups, as discussed below.

Endoscopic recurrence takes precedence over symptomatic recurrence. In fact, an endo-
scopic evaluation with ileocolonoscopy is recommended 6 to 12 months after surgery [25]. Nev-
ertheless, whether endoscopic monitoring and prophylactic therapy guided by colonoscopy
are beneficial compared to empirical initiation shortly after surgery is still a matter of
debate [38].

With this study, we aimed at assessing the role of EPI in reducing rates of POR. We
also aimed at assessing traditional and recently proposed risk factors for POR.

Biological therapies and other immunomodulators seem to be the most effective
prophylaxis for POR compared to less effective salicylates and steroids [25,30,31]. Studies
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have demonstrated that the introduction of postoperative BT is associated with lower
rates of POR [10,32]. For example, the PREVENT trial, which included 297 patients with
CD in the postoperative period, showed that Infliximab led to lower rates of endoscopic
recurrence compared to a placebo [39]. The results are similar with Adalimumab [40].
Nevertheless, the benefits of the introduction of these therapies must be balanced with their
risks and economic burden [41]. In fact, regardless of their efficacy, biological therapies may
have limited durability of effect and can lead to serious adverse effects such as infections
and malignancies. Moreover, in some cases, surgery leads to long-term remission, and
patients may not need any more therapies throughout lifetime. As a result, postoperative
medical therapies must only be initiated in highly selected patients who carry a greater
risk of POR. As a matter of fact, identifying high POR risk patients will enable physicians
to select the appropriate prophylactic and postoperative therapy. However, the optimal
timing for postoperative treatment onset is still also controversial.

Histological recurrence has been identified as the first form of recurrence, with in-
flammatory infiltrate being present in the first postoperative days [42]. This is part of the
rational for considering EPI as advantageous.

EPI has been introduced according to the already recognized predictors of recurrence,
namely: younger age, active smoking, previous surgeries performed for CD, perianal
disease and a penetrating behavior of the disease [10,33]. After a postoperative period of at
least six months, an endoscopic assessment is performed.

In this study, concerning immunomodulatory treatment, EPI tended to be introduced
in younger patients with a penetrating behavior and a longer period of time between the
diagnosis and the indication for surgery. This last data may be due to higher rates of
previous abdominal surgery for CD in the group of individuals in which EPI was initiated.
Moreover, there was a higher proportion of patients who had previously undergone
biological or other immunomodulatory therapies in the group that initiated EPI.

Nonetheless, it is important to emphasize that the outcome of the predictors was not
modified by EPI. The univariate analysis showed that POR rates in the EPI-treated group
were not different from those observed in the group with a conservative approach. The
multivariable analysis further showed that, when other predictors were controlled, EPI did
not offer protection against POR.

Nevertheless, it is worth noting that, in fact, rates of POR were similar between the
patients who initiated EPI and those who did not. Given the statistical differences in some
POR risk factors between these groups, it may be inferred that these therapies may be
effective in a very high-risk group. However, this conclusion cannot be definitively drawn
from our study. Taking into consideration such results, whether EPI therapy represents a
substantial benefit or not remains to be elucidated. Additionally, the potential benefit of
EPI may also depend on specific patient subsets.

Concerning the POR risk factors assessment, the univariate analysis identified disease
phenotype and immunomodulators, either biologics or azathioprine used surgery, as the
only factors associated with POR. The penetrating and stricturing phenotypes have already
been largely associated with worse prognosis [25].

In the logistic multivariable analysis, consistent with prior findings [12,15], the use
of immunomodulators already taken prior to the surgery and the absence of previous
abdominal surgery for CD were associated with lower rates of POR. Therefore, pre-surgery
immunomodulatory treatment may pose an additional advantage in recurrence prevention.
Previous abdominal surgery for CD as a risk factor for recurrence may indicate that the
disease is more severe regardless of the resections performed. This finding is in accordance
with previous research [17,24,25]. This result must be an alert for the monitoring of these
patients to be carried out even more closely. Repeated resections may have serious compli-
cations such as short bowel syndrome or complication inherent to the surgical procedures
such ad infections or dehiscence.

In the Cox regression analysis, a time interval between diagnosis and surgery shorter
than five years, previous abdominal surgery for CD and the absence of biologics or azathio-
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prine used before surgery were independent predictors of a shorter time to POR. A shorter
time interval between the diagnosis of CD and ileocecal regression being a risk factor for
earlier recurrence is in accordance with other studies [26]. A more aggressive evolution
with complications or poor response to medical therapy early in the course of the disease
may be associated with higher chances of CD recurrence following ileocecal resection.

Histopathological predictors did not reach statistical significance in our analysis, in
contrast to the findings observed in previous studies [20–23,34]. However, in the uni-
variate analysis, the presence of granulomas and transmural inflammation at the margin
of resection showed numerical differences between the POR and recurrence-free groups.
Nevertheless, the numerical differences were not in accordance with what was proposed
by previous works. Even though these differences were not statistically significant, these
factors must be taken into consideration in future studies. Prospective studies including a
larger number of patients and standardized resection and analysis techniques are the path
to pursue.

It has already been identified that luminal content may be underlying POR [42,43].
Microbiota, dietary components and bile salts may lead to ileal inflammation in the first
postoperative days [43]. These findings reinforce the necessity of EPI. Moreover, luminal
mechanisms must be taken into consideration in future research. The roles of dietary and
microbiota as contributors to POR should be thoroughly studied, and a putative role of
enteral nutrition as a preventive therapy of POR should thoroughly investigation.

However, there are limitations to this study that should be noted. The study population
is from a single institution, and the design is retrospective, which may reflect some variation
in patient selection for surgery and in BT onset. This fact may have been associated with
the long follow-up period. Moreover, the study has a small sample size, which may have
led to a suboptimal power.

More studies are needed to address these limitations. Results from randomized
controlled trials to assess this clinical question, or even from prospective studies, will
be crucial for informing clinical decision-making. As future perspectives, a randomized
controlled trial comparing EPI with a “wait and see” postoperative approach would be
the most accurate way to assess whether EPI is protective against recurrence or not. This
comparison should be made across subgroups with higher and lower risk of POR. In fact,
even in patients considered to have a higher risk of recurrence, the role of EPI is not yet
established.

Moreover, the putative protective role of newer biological therapies such as Ustek-
inumab and Vedolizumab should be more profoundly investigated. While these therapies
have demonstrated efficacy in other indications, their effectiveness in the context of postop-
erative CD has not been well-established.

The major strength of our study is its innovative approach to comparing the introduc-
tion of EPI with its absence in patients with CD undergoing ileocolonic resection.

6. Conclusions

Early postoperative immunomodulators did not seem to effectively prevent postop-
erative recurrence in CD. The strength of the previously identified risk factors for POR
may be preponderant when compared to the power of immunomodulators to mitigate this
effect.
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