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Abstract

Introduction: Evidence supporting transmural remission (TR) as a long‐term treat-

ment target in Crohn's disease (CD) is still unavailable. Less stringent but more

reachable targets such as isolated endoscopic (IER) or radiologic remission (IRR)

may also be acceptable options in the long‐term.
Methods: Multicenter retrospective study including 404 CD patients evaluated by

magnetic resonance enterography and colonoscopy. Five‐year rates of hospitaliza-
tion, surgery, use of steroids, and treatment escalation were compared between

patients with TR, IER, IRR, and no remission (NR).

Results: 20.8% of CD patients presented TR, 23.3% IER, 13.6% IRR and 42.3%NR. TR

was associated with lower risk of hospitalization (odds‐ratio [OR] 0.244 [0.111–
0.538], p< 0.001), surgery (OR 0.132 [0.030–0.585], p= 0.008), steroid use (OR 0.283

[0.159–0.505], p < 0.001), and treatment escalation (OR 0.088 [0.044–0.176],
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p < 0.001) compared to noNR. IRR resulted in lower risk of hospitalization (OR 0.333

[0.143–0.777], p = 0.011) and treatment escalation (OR 0.260 [0.125–0.540], p <

0.001), while IER reduced the risk of steroid use (OR 0.442 [0.262–0.745], p = 0.002)

and treatment escalation (OR 0.490 [0.259–0.925], p = 0.028) compared to NR.

Conclusions: TR improved clinical outcomes over 5 years of follow‐up in CD patients.
Distinct but significant benefits were seen with IER and IRR. This suggests that both

endoscopic and radiologic remission should be part of the treatment targets of CD.

K E YWORD S

Crohn's disease, endoscopy, inflammatory bowel disease, MRI enterography, transmural
remission

INTRODUCTION

Crohn's disease (CD) is a chronic and potentially debilitating multi-

systemic disorder. Over time, a substantial percentage of patients

will progress from inflammatory to stricturing and penetrating phe-

notypes.1,2 Disease progression is associated with reduced treatment

response and increased rates of steroid dependence, hospitalization,

and surgery.1–3 Current evidence‐based recommendations support a
treat‐to‐target strategy aiming for both clinical and endoscopic

remission.3 This is based on substantial evidence associating endo-

scopic remission with long‐term symptomatic remission, and reduced
rates of hospitalization and surgery.4,5 However, disease progression

may still occur despite endoscopic remission.6,7 Unlike other condi-

tions affecting the bowel, inflammation in CD is not limited to the

mucosa. In fact, transmural inflammation plays a key role in the

development of complications such as strictures, fistulas, and ab-

scesses.8,9 Several studies support the importance of controlling

transmural inflammation, showing improved clinical outcomes in

patients reaching both endoscopic and radiologic remission.10–12

However, most studies followed patients for less than 1 year. This

may be insufficient, as disease complications may take longer to

develop. It is unknown if the benefits of transmural remission (TR)

will persist over longer periods of time. On the other hand, only a low

percentage of patients will reach TR with the current available

therapies. This raises the question if “less stringent” targets such as

isolated endoscopic remission (IER) and radiologic remission could be

acceptable alternatives in the long‐term.
In the present study, we aim at answering these questions by

comparing the long‐term outcomes of transmural, endoscopic,

radiologic, and NR in a multicenter cohort of patients with CD.

MATERIAL AND METHODS

Study design

This was a retrospective multicenter study conducted in nine

gastroenterology departments in Portugal. Patients were included

if they met the following criteria: a confirmed diagnosis of ileal or

ileocolonic CD according to the European Crohn and colitis Or-

ganization recommendations,13 a magnetic resonance enter-

ography (MRE) and ileocolonoscopy performed within a 6‐month
interval, and at least 5 years of follow‐up from the latest of the

two examinations. Patients were excluded if they had isolated

colonic disease, inaccessible small bowel by colonoscopy, inade-

quate MRE examination according to the radiologist, or a CD‐
related bowel surgery occurring between examinations. The

most proximal extent of small bowel inflammation was defined by

MRE. Patients unable to reach those segments by colonoscopy (or

by a complementary method such as capsule endoscopy or

balloon enteroscopy) and without other signs of disease activity,

were excluded.

Clinical information was retrieved from local databases and

included patients' demographics, disease characteristics, treatments,

disease course, and endoscopic and radiologic data. The study was

approved by each local Ethics committee.

Key summary

What is already known?

� Transmural remission (TR) is associated with improved

clinical outcomes at 1‐year of follow‐up compared to
isolated endoscopic remission (IER) and no remission

(NR).

� Few patients can reach TR with available therapies.

What is new here?

� The clinical benefits of TR remain over 5‐year of follow‐
up.

� Significant clinical benefits can be obtained from IER

remission in terms of steroid‐free remission and treat-
ment escalation, and from isolated radiologic remission

in terms of hospitalization and treatment escalation.

� This suggests that both endoscopic and radiologic eval-

uation should be performed when assessing disease ac-

tivity and treatment response.
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Magnetic resonance enterography

MREs were performed and locally read by experienced radiologists

amongst participating centers using a similar protocol. Following a

fasting period of 4–6 h before the examination, patients drank 1.5–

2 L of a solution of water and mannitol (2.5%) over a period of 40–

45 min to allow optimal luminal distension. Intravenous hyoscine

10 mg was then given to reduce peristalsis. Sequences obtained

included conventional axial and coronal T1‐ and T2‐weighted images,
balanced fast field echo with short repetition time (0.3 mm/s), T2 fast

spin echo with and without fat suppression and, following intrave-

nous gadolinium contrast injection, fat‐suppressed 3D T1‐weighted
breath‐hold gradient eco images with acquisitions at 30, 60, and
90 s in coronal orientation and at 110 s in axial orientation. Exami-

nations were classified as active or inactive based on the presence of

abnormal bowel wall thickening (defined as a bowel thickness

>3 mm) plus either increased T2 mural intensity or increased

contrast enhancement on T1 gadolinium sequences. Other signs of

disease activity (creeping fat, peri‐enteric vascularization, strictures,
abscess, and fistulae) were recorded but not used for this definition.

Colonoscopy

Colonoscopies were performed in participating centers by experi-

enced endoscopists or by supervised residents. In non‐operated pa-
tients, examinations were classified as active or inactive based on the

presence of ulcers (>5 mm) in any gastrointestinal (GI) segment,
following the recommendations of the STRIDE‐II consensus.3 In pa-
tients with previous bowel surgery, active disease was defined by a

modified Rutgeerts score ≥i2b. The Rutgeerts score is an endoscopic
scoring system developed to predict progression of disease in oper-

ated CD patients by grading the severity of endoscopic lesions in the

neo‐terminal ileum and ileocolonic anastomosis.14 The modified

Rutgeerts score subdivides i2 lesions into i2a (lesions confined to the

ileocolonic anastomosis, including anastomotic stenosis) and i2b (le-

sions in the neoterminal ileum with normal intervening mucosa).15

Patients with anastomotic stricture, forbidding assess to the neo-

terminal ileum, were excluded.

Definitions of remission

Transmural remission was defined as an inactive colonoscopy and

MRE; radiologic remission as an inactive MRE with active colonos-

copy; endoscopic remission as an inactive colonoscopy with active

MRE; and NR as an active endoscopy and MRE.

Study outcomes

We evaluated the cumulative rates and time until hospitalization,

surgery, steroid use, and treatment escalation over the following

5 years of follow‐up. The baseline was defined as the date of the latest
examination (MRE or colonoscopy). Hospitalizationwas defined as any

admission related to CD activity, excluding infections and other un-

related adverse events. Surgery included any bowel resection related

to CD (excluding perianal‐related surgeries). Steroid use was defined
as the use of an equivalent dose of prednisolone ≥20 mg/day or oral
budesonide ≥6 mg/day for more than 1 week. Treatment escalation
included the need to start an immunomodulator (IM) (azathioprine,

mercaptopurine, or methotrexate) or any CD‐approved biologic

(infliximab, adalimumab, vedolizumab or ustekinumab). Considering

that dose/interval escalation could be triggered by reasons other than

clinical activity (e.g., control of subclinical inflammation and/or pro-

active therapeutic drug monitoring) we did not include these in the

definition of treatment escalation. In addition, switching between im-

munomodulators or between biologics because of drug intolerance

was not considered as treatment escalation for the outcome analysis.

Statistical analysis

Continuous variables were expressed as median (range) and

compared using the Mann‐Whitney U test. Categorical variables

were described using frequencies and percentages and compared in

pairs using the chi‐square test. The presence or absence of overall
inflammation by MRE and colonoscopy was correlated using Spear-

man's rho. Logistic regression and Cox proportional‐hazards regres-
sion were used respectively to investigate factors associated with the

occurrence, and the time until the occurrence, of the negative

outcome over the study period. Variables with a p value below 0.1 in

univariate analysis were used in the multivariate analysis. Tested

variables included gender, age at evaluation, disease duration, loca-

tion and phenotype, presence of upper GI disease, perianal disease,

previous surgery, time between examinations, IM and biologic use at

baseline, and type of remission. Results were expressed as odds‐ratio
(OR) or hazards‐ratio (HR) with 95% confidence interval. Results of

the Cox proportional‐hazards regression were plotted using Kaplan‐
Meier survival curves.

The significance level was chosen at 0.05. Statistical analysis was

performed using IBM Statistical Package for the Social Sciences v26.0.

RESULTS

General characteristics and demographics

We included 404 patients in the analysis, 213 (52.7%) females. At

baseline, the median age was 34.0 years (24.0–45.0) and the median

disease duration was 4.0 years (1.0–11.0). Two hundred and forty‐six
patients (60.9%) had isolated ileal disease, 158 patients (39.1%) had

non‐stricturing/non‐penetrating phenotype, and 121 patients (30.0%)
had at least one previous bowel surgery. One hundred ninety‐seven
patients (48.8%) were under immunomodulators (azathioprine: 187,

methotrexate: 9, mercaptopurine: 1) and 86 patients (21.3%) were

FERNANDES ET AL. - 53

 20506414, 2023, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ueg2.12356 by U

niversidade D
o A

lgarve, W
iley O

nline L
ibrary on [11/02/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



under biologics (infliximab: 49, adalimumab: 37). A list of patients'

demographics and disease characteristics is presented in Table 1.

Radiologic and endoscopic inflammation

The median time between MRE and colonoscopy was 2.0 (0–4.0)

months. At baseline, MRE activity was present in 265 patients

(65.6%) and endoscopic activity in 226 patients (55.9%). There was a

weak but significant correlation between both diagnostic methods

(rho = 0.239, p < 0.001).

Transmural, radiologic, endoscopic, and no remission

Eighty‐four patients (20.8%) were classified as having TR, 94 patients
(23.3%) IER remission, 55 patients (13.6%) isolated radiologic

remission, and 171 patients (42.3%) NR. Most baseline characteris-

tics were similar between the different types of remission. However,

significant differences were found amongst groups in terms of

phenotype and previous bowel surgery (Table 1). Interestingly, while

the proportion of patients using immunomodulators at baseline did

not differ between groups, there was a higher use of biologics in

patients with TR compared to NR (31.0% vs. 15.8%, p = 0.008), with a
numerical difference for isolated radiologic remission (31.0% vs.

25.5%, p = 0.112), and IER remission (31.0% vs. 20.2%, p = 0.121).

Long‐term outcomes according to the type of
remission at baseline

The 5‐year outcomes between the different types of remission are
presented in Figure 1. Kaplan‐Meier curves for each outcome are
shown in Figure 2.

TAB L E 1 Patients' characteristics at baseline

Total TR IER IRR NR

n = 404 n = 84 (20.8) n = 94 (23.3) n = 55 (13.6) n = 171 (42.3)

Age (years) 34.0 (24.0–45.0) 35.0 (25.5–45.0) 33.5 (24.0–43.0) 33.0 (23.0–53.0) 33.0 (23.0–44.0)

Disease duration (years) 4.0 (1.0–11.0) 6 (2.0–14.0) 4.0 (1.0–9.0) 3.0 (1.0–10.0) 4.0 (1.0–10.0)

Time between exams (months) 2.0 (0.0–4.0) 2 (1.0–4.0) 3 (0–4.0) 1 (1.0–3.0) 1 (0–3.0)

Female gender (%) 213 (52.7) 52 (61.9)a 52 (55.3) 30 (54.5) 79 (46.2)a

Disease location

Ileal (L1) 246 (60.9) 50 (59.5) 53 (56.4) 32 (58.2) 111 (64.9)

Ileo‐colonic (L3) 158 (39.1) 34 (40.5) 41 (43.6) 23 (41.8) 60 (35.1)

Disease behavior

Inflammatory (B1) 158 (39.1) 41 (48.8)b 39 (41.5) 25 (45.5)c 53 (31.0)b,c

Stricturing (B2) 134 (33.2) 27 (32.1)b 31 (33.0) 16 (29.1)c 60 (35.1)b,c

Penetrating (B3) 112 (27.7) 16 (19.0)b 24 (25.5) 14 (25.5)c 58 (33.9)b,c

Perianal disease (%) 81 (20.0) 19 (22.6) 17 (18.1) 9 (16.4) 36 (21.1)

Upper GI disease (%) 74 (18.3) 15 (17.9) 19 (20.2) 9 (16.4) 31 (18.1)

Previous surgery (%) 121 (30.0) 34 (40.5)d,e 25 (26.6)d,f 24 (43.6)e,f 38 (22.2)e

IM at baseline (%) 197 (48.8) 45 (53.6) 47 (50.0) 29 (52.7) 76 (44.4)

Biologic at baseline (%) 86 (21.3) 26 (31.0)b 19 (20.2) 14 (25.5) 27 (15.8)b

Biologic exposure (%)

None 302 (74.8) 56 (66.7)b 68 (72.3) 40 (72.7) 138 (80.7)b

1 biologic 80 (19.8) 24 (28.6)b 19 (20.2) 12 (21.8) 25 (14.6)b

2 biologics 22 (5.4) 4 (4.8)b 7 (7.4) 3 (5.5) 8 (4.7)b

Note: Continuous variables are expressed as median (interquartile range). Comparisons with a p value < 0.1 are presented.

Abbreviations: GI, gastrointestinal; IER, isolated endoscopic remission; IM, immunomodulator; IRR, isolated radiologic remission; NR, no remission; TR,

transmural remission. Significant comparisons are highlighted in bold.
ap = 0.02.
bp = 0.008.
cp = 0.072.
dp = 0.057.
ep = 0.003.
fp = 0.046.
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Multivariate logistic regression analysis and cox‐proportional
regression analysis for each outcome are available as Supporting

Information (supplementary Tables 1‐8).

Hospitalization

Transmural remission was associated with lower rates of hospitali-

zation compared to NR (10.7% vs. 40.9%, p < 0.001) and IER

remission (10.7% vs. 27.7%, p = 0.005). The rates of hospitalization

were similar between TR and isolated radiologic remission (10.7% vs.

14.5%, p = 0.599). In multivariate logistic regression analysis, TR (OR
0.244 [0.111–0.538], p < 0.001), and isolated radiologic remission

(OR 0.333 [0.143–0.777], p = 0.011) were associated with lower risk
of hospitalization compared to NR. Cox‐proportional regression

analysis showed longer time until hospitalization in patients with TR

(HR 0.303 [0.149–0.617], p = 0.001), and isolated radiologic remis-

sion (HR 0.402 [0.190–0.850], p = 0.017) compared to NR.

Surgery

Transmural remission demonstrated lower rates of surgery

compared to NR (2.4% vs. 25.7%, p < 0.001), and IER remission

(2.4% vs. 14.9%, p = 0.003), but not to isolated radiologic remis-

sion (2.4% vs. 9.1%, p = 0.113). In logistic regression, only TR was

associated with a lower risk of surgery compared to NR (OR 0.132

[0.030–0.585], p = 0.008). In Cox‐proportional regression, only TR
showed longer time until surgery compared to NR (HR 0.160

[0.038–0.673], p = 0.012).

F I GUR E 1 Five‐year clinical outcomes according to the type of remission at baseline.

FERNANDES ET AL. - 55
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Steroids

Lower steroid requirements were seen in patients with TR compared

to NR (27.4% vs. 59.1%, p < 0.001), and isolated radiologic remission
(27.4% vs. 45.5%, p = 0.044). The difference was not significant

against IER remission (27.4% vs. 38.3%, p = 0.151). In logistic

regression analysis, lower risk of steroid use was seen in patients

with TR (OR 0.283 [0.159–0.505], p < 0.001), and IER remission (OR
0.442 [0.262–0.745], p = 0.002) compared to NR. Similarly, Cox‐
proportional regression analysis showed longer time until needing

steroids only with TR (HR 0.415 [0.263–0.655], p < 0.001), and IER

remission (HR 0.590 [0.403–0.865], p = 0.007) compared to NR.

Treatment escalation

Patients with TR required less treatment escalation compared to NR

(26.2%vs. 81.9%,p<0.001), IER remission (26.2%vs. 66.0%,p<0.001),
and isolated radiologic remission (26.2% vs. 52.7%, p= 0.002). Logistic
regression showed lower risk of treatment escalation in patients with

TR (OR 0.088 [0.044–0.176], p < 0.001), IER remission (OR 0.490

[0.259–0.925], p = 0.028), and isolated radiologic remission (OR 0.260
[0.125–0.540], p < 0.001) compared to NR. Finally, Cox‐proportional
regression showed longer time until treatment escalation in patients

with TR (HR 0.204 [0.128–0.327], p < 0.001), IER remission (HR 0.709
[0.521–0.965], p = 0.029), and isolated radiologic remission (HR 0.469
[0.309–0.710], p < 0.001) compared to NR.

A separate analysis for immunomodulators and biologics is pre-

sented as Supporting Information (supplementary Tables 17‐20,
supplementary Figure 1‐2).

Endoscopic and radiologic remission

Obtaining either endoscopic or radiologic remission resulted in lower

rates of hospitalization (18.5% vs. 40.9%, p < 0.001), surgery (9.0% vs.
25.7%, p < 0.001), steroid use (36.1% vs. 59.1%, p < 0.001), and

treatment escalation (48.5% vs. 81.9%, p < 0.001) compared to NR.
In multivariate logistic regression analysis, radiologic inflamma-

tion was associated with a higher risk of hospitalization (OR 2.881

[1.568–5.294], p = 0.001), and surgery (OR 3.000 [1.240–7.257],

p = 0.015).

F I GUR E 2 Long‐term clinical benefit according to the type of remission at baseline in respect to (a) hospitalization, (b) surgery, (c) steroids,
and (d) treatment escalation.
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On the contrary, endoscopic inflammation was not a significant

predictor for hospitalization (OR 1.455 [0.877–2.415], p = 0.146) or

surgery (OR 1.624 [0.829–3.183], p = 0.158). Endoscopic and

radiologic inflammation were both independent predictors for the

need of steroids (OR 2.236 [1.464–3.417], p < 0.001 and OR 1.587

[1.013–2.486], p = 0.044), and treatment escalation (OR 2.354

[1.443–3.876], p = 0.001 and OR 4.650 [2.773–7.797], p < 0.001).

Similar results were seen for predicting the time until an adverse

outcome (Supporting Information, supplementary Tables 9‐16).

DISCUSSION

CD is a progressive inflammatory condition that follows a chronic

relapsing course, eventually resulting in complications requiring

surgery such as strictures, fistulas, and abscesses.1 Treatment aiming

only at clinical remission has not been shown to decrease the rate of

significant outcomes such as hospitalization and surgery.3 On the

other hand, there is sufficient clinical evidence associating endo-

scopic remission with higher rates of steroid‐free clinical remission,
and lower risk of relapse, hospitalization, and surgery.16 Neverthe-

less, surgery may still be required despite endoscopic remission.1,6 A

couple of years ago, we published the first study showing that TR, a

combined endoscopic and radiologic target, resulted in better clinical

outcomes than endoscopic remission alone.10 Since then, other

publications have confirmed these results.11,12 However, previous

studies were limited by small sample size and insufficient follow‐up.
In a population‐based study, the cumulative risk of a first intestinal
resection doubled (24% vs. 49%) over the first 10 years of diag-

nosis.17 In another study, the risk of surgery increased from 16.7%

within the first year of diagnosis to 31.7% 5 years after diagnosis.18

Therefore, longer follow‐up may be required to adequately assess the
benefits of a particular form of remission. In the current study, we

present for the first time the 5‐year follow‐up data of a large

multicenter cohort of CD patients with different types of remission.

Our results confirm that even over a longer follow‐up, TR results in
lower rates of hospitalization, surgery, use of steroids, and treatment

escalation compared to other forms of remission. Similarly, the time

until any of the former events was longer in patients with TR.

Unfortunately, in linewith our previous results, TRwas achieved in

only a small subset of patients. Taking this limitation into account, we

evaluated the potential benefits of less stringent targets such as IER

and radiologic remission. Our results suggest that both forms of

remission are associated with different, although meaningful clinical

benefits. Compared to patients without remission, isolated radiologic

remission resulted in lower rates of hospitalization and treatment

escalation while IER remission associated with lower rates of steroid

use and treatment escalation. Nevertheless, neither form of remission

decreased the rates of surgery compared to NR. We hypothesize that

endoscopic and radiologic inflammation may influence clinical out-

comes in different ways. In fact, radiologic activity may be more

important than endoscopic activity in predicting both hospitalization

and surgery. This is in line with the published evidence linking

radiologic inflammation with the development of parietal and extra-

mural complications which in turn may result in hospitalization and/or

surgery (e.g., strictures, abscess).8,9 On the other hand, endoscopic

activity may be more important in respect to the need for steroid

therapy. As clinical symptoms in CD such as diarrhea result from

disruption of the intestinal epithelium barrier secondary to mucosal

inflammation. Endoscopic remission, by restoring the epithelial func-

tion, may lead to less symptomatic flares requiring steroids.19

Our findings challenge the perception that a single method such

as colonoscopy or MRE can be used to adequately monitor treatment

response and prognosis in CD. It remains to be proven if endoscopic

or radiologic improvement might also be acceptable as long‐term
treatment targets. In a recent metanalysis, partial and complete

endoscopic remission resulted in similar rates of hospitalization and

surgery.16 In a retrospective study, radiologic response was associ-

ated with a decreased risk of surgical or endoscopic interventions.20

In another study radiologic response at week 12 predicted steroid‐
free clinical remission up to week 52.21

Unfortunately, using endoscopy and MRE to systematically

assess for TR as part of a treat‐to‐target strategy may not be feasible
in clinical practice. In fact, both methods are expensive, require

experienced personnel, have potential complications, low patient

acceptability, and may not be widely available. One potential solution

is the replacement of both diagnostic modalities with accurate but

less invasive and less expensive techniques such as bowel ultrasound

and fecal calprotectin.22–25 A strategy using both non‐invasive mo-
dalities may offer an acceptable, cost‐effective, and patient‐friendly
approach to disease monitoring in CD.

Although our study presents many strengths including sample

size and follow‐up, we acknowledge several limitations. First, we
chose a retrospective and multicenter design in order to recruit a

large sample of patients with the desired follow‐up. Aside from po-

tential bias associated with retrieving data from clinical registries, we

were unable to use endoscopic and radiologic scores to define

transmural, radiologic, and endoscopic remission. Nevertheless, in

clinical practice, these scores are seldom used. In fact, expert

consensus recommend the use of simpler definitions such as the

absence of ulceration to definite endoscopic remission.3 By simpli-

fying the definition of endoscopic and radiologic activity, we avoided

potential bias associated with the interpretation of data retrieved

from endoscopic and radiologic reports. For the same reasons, we

opted to include patients with up to 6 months between examinations.

While this could hypothetically influence our results it was not sig-

nificant in the multivariate analysis. Also, considering that patients

were recruited from different centers we cannot exclude an under-

lying effect of individual treatment decisions.

As we excluded patients with isolated colonic disease, we cannot

extrapolate our findings to this groupof patients. Thiswas necessary as

the MRI protocols of participating centers did not include colonog-

raphy. Up until recently the evidence for colonography in IBD was

scarce and it was not recommended by international guidelines. Of

note,MRI colonography requires filling the colonwith large volumes of

water through rectal enemas which may not only increase patient
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discomfort but also results in increased cost and duration of the ex-

amination. Another potential limitation was the exclusion of dose and

interval escalation from the definition of treatment intensification.

While we realize that some patients may benefit from this treatment

strategy, this decision was taken to avoid overestimating escalation

rates in all groups, asmost of participating centers practiced some form

of proactive treatment escalation. Finally, examinations were per-

formed according to usual clinical practice. Therefore, it is expected

that the reasons for performing colonoscopy and MRE were probably

different across treatment groups (e.g., assessment of deep remission

in patientswith TR vs. evaluation of a disease flare in patientswithNR).

Again, this is understandable considering the retrospective design of

our study, and hardly poses a limitation, as even in clinical practice it is

expected thatmost patientswithout signs of endoscopic and radiologic

activity will be in clinical remission, while patients with endoscopic or

radiologic activity will most likely be symptomatic and at risk for

requiring steroids, immunosuppressants, hospitalization and surgery.

In conclusion, our study suggests that both endoscopic and

radiologic assessment are important to define the prognosis of CD.

We provide further evidence that TR associates with improved long‐
term outcomes even after 5‐year of follow‐up. In patients unable to
obtain TR, obtaining at least endoscopic remission can decrease the

need for steroids, and treatment escalation, while obtaining radio-

logic remission may decrease the need for hospitalization and

treatment escalation.
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