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1. Introduction

Crohn’s disease [CD] is a chronic inflammatory bowel disease [IBD] 
that can result in progressive bowel damage and disability.1 CD can 
affect individuals of any age, from children to the elderly,2,3 and 
may cause significant morbidity and impact on quality of life. Up to 
one-third of patients present with complicated behaviour [strictures, 
fistula, or abscesses] at diagnosis.4 Most patients over time will de-
velop a complication, with roughly 50% of patients requiring sur-
gery within 10 years of diagnosis.5–7 As the precise aetiology of CD 
remains unknown, a curative therapy is not yet available.8 Several 
agents are available for the medical treatment of CD. Medical 
agents include mesalazine [5-ASA], locally active steroids [such as 
budesonide], systemic steroids, thiopurines such as azathioprine 
[AZA] and mercaptopurine [MP], methotrexate [MTX], and bio-
logic therapies (such as anti-tumour necrosis factor [TNF], anti-
integrins, and anti-interleukin [IL] 12/23].

The European Crohn’s and Colitis Organisation [ECCO] pro-
duces and regularly updates several guidelines aimed at providing 
evidence-based guidance on critical aspects of IBD care to all health 
care professionals who manage patients with IBD. To provide 
high-quality evidence-based recommendations on medical treatment 
in CD, ECCO decided to develop these guidelines by adopting the 
GRADE [Grading of Recommendations Assessment, Development, 
and Evaluation] approach.9 GRADE is a systematic process for 
developing guidelines which addresses how to frame the health care 
questions, summarise the evidence, formulate the recommenda-
tions, and grade their strength and the quality of the associated evi-
dence. GRADE increases transparency at all levels of this process 
and makes explicit the three considerations that lead to a particular 
recommendation: the quality of the evidence, the balance of bene-
fits and harms, and the patients’ values and preferences. Therefore 
ECCO reviewed the available high-quality evidence on the medical 
management of CD and developed evidence-based recommendations 
on the medical treatment of adult patients with CD. These guidelines 

do not cover specific situations, such as postoperative management 
of adult patients with CD, which was already covered in the latest 
ECCO Guidelines on Crohn’s disease.10

2. Methods

Based on the GRADE workflow, the Guidelines Committee of ECCO 
[GuiCom] selected a panel of 48 experts supported by a team of 
methodologists and librarians. Selection was based on IBD expertise, 
scientific background, and knowledge of the GRADE methodology. 
All panellists received adequate training in GRADE before starting 
the process. Additionally, four patients with CD representing the 
European Federation of Crohn’s and Colitis Associations [EFCCA] 
were invited to participate in all face-to-face meetings and to provide 
their experiences and state their preferences.

Three domains for medical treatment of CD were identified:

 1] induction therapy;
 2] maintenance therapy;
 3] therapy of fistulising perianal disease.

All panellists were assigned to one of three working groups coordin-
ated by one to two working group leaders under the supervision of 
two Guideline coordinators. The panellists first formulated a series of 
specific questions using the PICO format [Population, Intervention, 
Comparator, Outcomes] which were deemed to be clinically im-
portant for the medical treatment of CD. The outcomes of all PICO 
questions were subsequently graded as ‘not important’, ‘important’, 
or ‘critical’ during a face-to-face kick-off meeting in Vienna, using a 
Delphi consensus process.

A team of professional librarians performed a comprehensive lit-
erature search on EMBASE, PubMed/Medline, and Cochrane Central 
databases using specific search strings for each PICO question 
[Supplementary Files 1, 2, and 3, available as Supplementary data at 
ECCO-JCC online]. Two independent working group members [one 
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assigned to the PICO and another one from the same group as a 
second reviewer] assessed the relevance of each abstract to PICO and 
included or excluded all the relevant papers for the final data extrac-
tion and analysis. Subsequently, the working group members assigned 
to each PICO question systematically reviewed and summarised the 
evidence on every outcome, to compile a Summary of Findings [SoF] 
table for each question. The GRADE method follows a hierarchical 
approach to synthesise evidence; recent high-quality systematic re-
views and meta-analyses of clinical trials were preferentially used to 
create the recommendations. When these were not available, indi-
vidual randomised clinical trials [RCTs] followed by observational 
studies were reviewed; results of individual studies were pooled using 
random-effects meta-analysis as appropriate and when needed. To 
define disease activity and severity [mild-to-moderate and moderate-
to-severe], we accepted the definitions used by the investigators of the 
studies selected as an evidence basis for our work.

The quality of evidence was classified into the following four 
categories in accordance with the GRADE approach: ‘high’ [meaning 
that further research is unlikely to change our confidence in the ef-
fect estimates], ‘moderate’ [further research may change our confi-
dence in the effect estimates], ‘low’ [further research likely to change 
our confidence in the effect estimates], and ‘very low’ [meaning that 
any estimate of effect is very uncertain].9 For each PICO question, 
the quality of evidence was equal to the lowest quality of evidence 
among those outcomes graded as ‘critical’. The strength of each rec-
ommendation was graded as either ‘strong’ [meaning the desirable 
effects of an intervention clearly outweigh the undesirable effects, 
or vice versa] or as ‘weak’ [meaning the balance is less certain], 
considering also the quality of evidence, values or preferences, and 
resource use. Whenever the chosen outcomes were not reported in 
the clinical trials, this was indicated in the corresponding SoF table. 
To support the recommendations, we either extracted summary ef-
fect estimates from the preselected systematic reviews or our group 
of methodologists directly performed the comparisons. All recom-
mendations were subject to online voting by the panel members, the 
ECCO National Representatives [two for each country affiliated 
with ECCO], and 13 additional reviewers from a list of ECCO mem-
bers who applied to the open call but were not selected to be part 
of the Working Groups [see Acknowledgements section]. The final 
version of all statements/recommendations was discussed among 
panel members during a final consensus meeting in Vienna and put 
to a vote; final recommendations were approved if at least 80% of 
the panellists agreed with the statement and its associated strength 
grading. The list of statements, the supporting text and material, and 
the draft of the manuscript were critically reviewed by two external 
Guideline Committee members and by the ECCO Governing Board 
members, who also approved the final version of these Guidelines.

The literature search strategies, the relevant definitions of patient 
populations and outcomes, a detailed description of the process, and the 
SoF tables summarising the evidence can be found in the Supplementary 
Material, available as Supplementary data at ECCO-JCC online.

3. General approach to the management of 
Crohn’s Disease

As CD is a lifelong disease, therapy aims to induce remission in the 
short term and maintain remission in the long term. The recognition 
that chronic and untreated inflammation [even if asymptomatic] ul-
timately results in poor outcomes11–14 has led to a recent paradigm 
shift in medical treatment and disease monitoring; it is nowadays rec-
ognised that early intervention and intensive monitoring may prevent 

complications.15,16 Stratifying patients according to their prognostic 
risk factors and individualising therapy are crucial steps to optimise 
patient management, although high-quality evidence is not currently 
available to support this approach. Many factors affect the choice of 
medical therapy. These include disease location, disease activity and 
severity, previous response to therapy, and presence of complications 
[i.e., perianal or fistulising disease]. In addition, the individual risk fac-
tors for progression and complications, the individual patient’s char-
acteristics, and the costs and benefit/risk ratio of each drug should be 
considered. As there is often a disconnect between clinical symptoms 
and underlying inflammation, it is of crucial importance to monitor 
disease and therapy at regular intervals based on objective and meas-
urable markers [endoscopy, C-reactive protein [CRP], calprotectin, 
imaging].17 This approach will provide the clinician with the possi-
bility to adjust therapy if needed, thereby maximising the probability 
of achieving tight control of the disease and inflammation, which is 
believed to be essential to prevent disease progression.16–18 In add-
ition to drug therapy, the management of CD should also involve a 
series of general health care maintenance measures. Patients should 
be encouraged to stop smoking, nutritional deficiencies should be cor-
rected, therapy-related side effects [i.e., cancer and infections] should 
be monitored, and appropriate guidance or surveillance for vaccin-
ations, osteoporosis, and sun protection should be implemented, as 
detailed in previous ECCO guidelines, topical reviews, or both.17,19–23

4.  Medical management of Crohn’s disease

Section 1 - Induction of Remission

Mild-to-moderate disease
5-ASA compounds

We performed a meta-analysis of seven eligible RCTs that com-
pared the use of oral 5-ASA [five trials]24–28 or sulphasalazine [two 
trials]29,30 with placebo in patients with active CD [Supplementary 
Material, SoF Table 1, available as Supplementary data at ECCO-
JCC online]. The dosage of 5-ASA administered ranged from 1 g to 
3.2  g/day; patients with mild-to-moderate disease with ileal, ileo-
colonic, or colonic disease were included. Overall, there was no sig-
nificant effect for induction of clinical remission (relative risk [RR]: 
1.28; 95% confidence interval [CI]: 0.97–1.69) [Supplementary 
Figure 1, available as Supplementary data at ECCO-JCC online]. 
A recent Cochrane review also found no significant overall effect.31 
Both 5-ASA and sulphasalazine appeared to be well tolerated in our 
meta-analysis, as there was no significant increase in withdrawals 
due to adverse effects [AEs] when compared with placebo [RR: 
1.13; 95% CI: 0.73–1.84] [Supplementary Figure 2, available as 
Supplementary data at ECCO-JCC online].

Among the five trials of 5-ASA alone there was also no benefit 
over placebo for inducing clinical remission [RR: 1.27; 95% CI: 
0.79–2.03] [Supplementary Figure 3, available as Supplementary 
data at ECCO-JCC online]. No significant increase in withdrawal 
due to AEs was observed in trials that compared 5-ASA alone versus 
placebo [RR: 1.0; 95% CI:0.58–1.71] [Supplementary Figure 4, 
available as Supplementary data at ECCO-JCC online]. One pub-
lished network meta-analysis noted a small statistically significant 

Recommendation 1.1. ECCO CD Treatment GL [2019]

We suggest against the use of 5-ASA for induction of 
remission of Crohn’s disease [weak recommendation, 
moderate-quality evidence].

6 J. Torres et al.
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effect on clinical remission among the study arms that evaluated 
5-ASA at daily doses of >2.4  g/day.32 However, another network 
meta-analysis was unable to confirm any such dose effect.33 A pooled 
analysis of three double-blind placebo-controlled trials of a slow-
release preparation of 5-ASA reported a significantly greater reduc-
tion in the Crohn’s Disease Activity Index [CDAI] with 5-ASA versus 
placebo.34 However, the effect size [an 18-point greater reduction 
in CDAI score comparing 5-ASA and placebo] was not clinically 
significant.

Two older trials compared sulphasalazine with placebo for in-
duction of clinical remission. A  pooled analysis showed a small 
effect of borderline statistical significance [RR: 1.38; 95% CI: 1.00–
1.89] [Supplementary Figure 5, available as Supplementary data at 
ECCO-JCC online]. This was not accompanied by any significant 
increase in withdrawals for AEs [RR: 1.88; 95% CI: 0.65–5.47] 
[Supplementary Figure 6, available as Supplementary data at ECCO-
JCC online]. Subgroup analyses in both trials suggested that the ef-
ficacy of sulphasalazine was limited to patients with colonic CD.29,30

The use of topical 5-ASA [enema or suppository] for the treat-
ment of CD has not been studied in RCTs.

Budesonide

A Cochrane systematic review and meta-analysis35 included 
three RCTs36–38 that compared budesonide at a dose of 9  mg/day 
with placebo [Supplementary Material, SoF Table 2, available as 
Supplementary data at ECCO-JCC online]. Two of these trials37,38 
evaluated clinical response [defined as decrease in CDAI score ≥100 
or total CDAI score ≤150] at 8 weeks. Clinical remission [CDAI 
score ≤150] at 8 weeks was reported in all three RCTs. Budesonide 
was superior to placebo for inducing clinical response [RR: 1.46; 
95% CI: 1.03–2.07] and clinical remission [RR: 1.93; 95% CI: 
1.37–2.73] in patients with mildly active CD in the small and/or 
large intestine limited to the ascending colon. As compared with 
conventional steroids [e.g., prednisolone], which are usually asso-
ciated with many systemic side effects, budesonide presented high 
topical anti-inflammatory activity and low systemic absorption and 
bioavailability, and therefore had a better safety profile. Budesonide 
was shown to be safe [AEs; RR: 0.98; 95% CI: 0.77–1.25] in the 
reviewed meta-analysis.35

A Cochrane systematic review and meta-analysis from 2015 re-
viewed two RCTs39,40 that compared budesonide at a dose of 9 mg/
day with mesalazine up to 4.5  g/day. More recently, a Japanese 
trial41 also evaluated budesonide versus mesalazine in patients 
with active CD [Supplementary Material, SoF Table 3, available as 
Supplementary data at ECCO-JCC online]. All trials evaluated clin-
ical response [decrease in CDAI ≥ 100 or total CDAI ≤ 150] and 
clinical remission [CDAI ≤ 150] at 8 weeks. Budesonide was not su-
perior to mesalazine for inducing clinical remission [RR: 1.30; 95% 
CI: 0.98–1.72] in patients with mildly active CD in the small and/or 
large intestine [Supplementary Figure 7, available as Supplementary 
data at ECCO-JCC online]. Nevertheless, clinical response was more 

frequently seen in patients receiving budesonide [RR: 1.22; 95% CI: 
1.03–1.45] than in patients receiving mesalazine [Supplementary 
Figure 8, available as Supplementary data at ECCO-JCC online]. 
The safety profile of both compounds was comparable, with similar 
AE [RR: 0.91; 95% CI: 0.79–1.05] and serious AE [RR: 0.94; 95% 
CI: 0.24–3.75] rates in both intervention groups [Supplementary 
Figures 9 and 10, available as Supplementary data at ECCO-JCC 
online].

Antibiotics
Numerous studies have studied the efficacy of antibiotic treatment on 
luminal CD. Metronidazole, ciprofloxacin, and anti-mycobacterial 
regimens have been extensively studied. Overall, none has demon-
strated efficacy to consistently induce clinical remission or mucosal 
healing compared with placebo.42–44 In addition, side effects limit the 
use of these therapies; recently, the European Medicines Agency has 
imposed restrictions on the use of ciprofloxacin due to disabling or 
potentially permanent events [EMA/668915/2018]. Therefore a rec-
ommendation was not made specifically on antibiotics to treat lu-
minal CD, although they remain indicated for the treatment of septic 
complications.

Moderate-to-severe disease
Systemic corticosteroids

Two RCTs reported on the efficacy of systemic corticosteroids [oral 
prednisolone or oral methylprednisolone] compared with placebo for 
the treatment of moderately-to-severely active CD29,30[Supplementary 
Material, SoF Table 4, available as Supplementary data at ECCO-
JCC online]. Oral methylprednisolone was administered at a dose of 
48 mg/day and reduced on a weekly basis to 32 mg, 24 mg, 20 mg, 
16 mg, and 12 mg.29 Doses of oral prednisolone ranged from 0.50 
to 0.75 mg/kg with a maximum daily dose of 60 mg.30 Prednisolone 
is usually tapered at 5 mg/week over an 8-to 12-week period. Data 
from these studies have been synthesised in a Cochrane systematic 
review.45

One trial involving 105 patients reported on induction of clinical 
response.29 Clinical response was more common in patients receiving 
methylprednisolone as compared with placebo [93.6% vs 53.4%; 
RR: 1.75; 95% CI: 1.36–2.25]. Corticosteroids were reported to be 
twice as effective in inducing clinical remission than placebo in the 
two studies involving 267 patients [RR: 1.99; 95% CI: 1.51–2.64].45 
Data on the proportion of patients experiencing AEs from the use 
of systemic corticosteroids was available from one trial involving 
162 patients treated with oral prednisolone.30,46 The frequency of 
AEs was 5-fold higher in patients receiving corticosteroids compared 
with placebo [31.8% vs 6.5%; RR: 4.89; 95% CI: 1.98–12.07]. 
Steroid-related AEs included Cushing syndrome, acne, infection [in-
creased risk of abdominal and pelvic abscesses in patients with CD], 
ecchymoses, hypertension, diabetes mellitus, osteoporosis, cataracts, 
glaucoma, and growth failure in children. Imprecision was serious 
for the outcomes considered, due to sparse data, which yielded a 
moderate quality of evidence overall.

Recommendation 1.2. ECCO CD Treatment GL [2019]

We recommend using budesonide for the induction 
of clinical remission in patients with active mild-to-
moderate Crohn’s disease limited to the ileum and/or 
ascending colon [strong recommendation, moderate-
quality evidence].

Recommendation 1.3. ECCO CD Treatment GL [2019]

In patients with active, moderate-to-severe Crohn’s dis-
ease, we suggest the use of systemic corticosteroids for 
the induction of clinical response and remission [weak 
recommendation, moderate-quality evidence].
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Immunosuppressants
Thiopurines

Several studies have reported on the use of thiopurines compared 
with placebo for induction of remission and response in CD30,47–53 
[Supplementary Material, SoF Table 5, available as Supplementary 
data at ECCO-JCC online]. Five trials evaluated the use of 
thiopurines for induction of clinical remission [12–17 weeks] in 
comparison with placebo30,47,48,51 [using CDAI or Harvey-Bradshaw 
index]. Overall, 380 patients were analysed. The active comparator 
was AZA in four of these trials,30,47,51 and the active drug was MP 
in the remaining trial.54 The trials were heterogeneous in terms of 
study design, follow-up time, definition of active disease, and def-
inition of remission. Except for Summers et al.,30 most of the trials 
allowed for the use of concomitant steroids. The pooled analysis 
was performed on an intention-to-treat basis and revealed no dif-
ferences for induction of remission between thiopurines and pla-
cebo; 48% [95/197] in the active intervention compared with 37% 
[68/183] in the placebo group achieved remission [RR: 1.23; 95% 
CI: 0.97–1.55]. 

Three trials reported on clinical response, albeit not with stand-
ardised measures of disease activity.49,52,53 In these trials, different 
types of physician global assessment of disease improvement [clin-
ical response] were used.49,52,53 Overall, 42.8% of the patients re-
ceiving thiopurines, as compared with 26.9% of those receiving 
placebo, showed clinical improvement. The RR of obtaining clinical 
response was 1.87 [95% CI: 0.44–7.96]. Heterogeneity was serious 
[I2 = 69%] and imprecision very serious due to sparse data and wide 
confidence intervals; thus the quality of evidence was very low for 
this outcome [Supplementary Figure 11, available as Supplementary 
data at ECCO-JCC online].

Only one trial reported on AEs during induction.51 The pooled 
RR of any AEs was not significantly different between placebo and 
thiopurines [86% vs 69%; RR: 0.81; 95% CI: 0.64–1.02]. Serious 
AEs were reported in two trials30,51 including 125 patients; 13.5% 
of those receiving AZA versus 3.8% of those receiving placebo de-
veloped serious AEs [pooled RR: 2.57; 95% CI: 0.92–7.13]. The 
quality of evidence was deemed low due to a very low number of 
events [n = 19] and wide confidence intervals.

One study reported on a validated quality of life measure 
[Inflammatory Bowel Disease Questionnaire: IBDQ].51 The greatest 
difference between groups was observed at Week 4 [43% for AZA 
and 30% for placebo]. Regarding biochemical improvement, only 
some of the trials reported on changes at the end of the induction 
period; no dichotomous data were available that allowed for a 
pooled analysis calculation. Overall, most trials reported no differ-
ences in biomarkers of inflammation such as erythrocyte sedimenta-
tion rate [ESR], CRP, or orosomucoid in those receiving thiopurines 
as compared with placebo.48,52–54 Reinisch et al.51 reported a similar 
proportion of elevated faecal calprotectin at baseline and at Weeks 
4 and 12 for the thiopurines and placebo groups. Candy et al.47 re-
ported a slight increase of ESR in the group receiving placebo and 
prednisolone versus a statistically significant decrease in ESR in 
those receiving AZA and prednisone.

Methotrexate
Only one relevant placebo-controlled RCT was retrieved. In this 
study,55 141 steroid-dependent patients with active CD were ran-
domised to either 25 mg/week of intramuscular MTX or placebo for 
16 weeks, with a concomitant daily dose of prednisolone [20 mg at 
initiation] that was reduced over a 3-month period [Supplementary 
Material, SoF Table 6, available as Supplementary data at ECCO-
JCC online]. After 16 weeks, a significantly larger proportion of 
patients treated with MTX were in clinical remission than placebo 
[RR: 2.06; 95% CI: 1.09–3.89]. The rate of treatment discontinu-
ation for AEs [mainly liver enzyme elevations and nausea] was sig-
nificantly higher in comparison with placebo [RR: 8.00; 95% CI: 
1.09–58.51]. However, this study is strongly limited by imprecision 
and some confounding factors, such as the concomitant use of ster-
oids. No studies were found that compared MTX monotherapy 
versus placebo for the induction of remission of moderate-to-severe 
CD. No agreement was achieved in the Consensus regarding the use 
of MTX for inducing CD remission, and therefore the Consensus 
decided to make no recommendation.

Three small and heterogeneous studies compared the efficacy 
of MTX and thiopurines for induction of remission in CD56–60 
[Supplementary Material, SoF Table 7, available as Supplementary 
data at ECCO-JCC online]. These studies used different dosages and 
routes of administration. Two studies used oral MTX at doses of 
16 mg/week59 and 12.5 mg/week,56 and one used intravenous [IV] 
MTX at 25 mg/week.60 All patients were steroid-dependent and re-
ceived systemic steroids at inclusion. None of the individual studies 
or the pooled analysis demonstrated a significant difference in the 
likelihood to achieve remission [RR: 0.87; 95% CI: 0.70–1.09] 
[Supplementary Figure 12, available as Supplementary data at 
ECCO-JCC online]. Although the risk of AEs is higher with MTX, 
the data are very sparse and the quality of evidence is very low for 
both outcomes. Accordingly, no recommendation can be made.

Based on the current evidence, agreement on a recommendation 
for the use of MTX for inducing clinical remission in patients with 
CD could not be reached. However, MTX may be considered as an 
option for steroid-dependent patients with moderate-to-severe dis-
ease when alternative options [including surgery] cannot be used. 
The need to stop therapy in patients planning a pregnancy must be 
considered.61

Monoclonal antibodies

Monoclonal antibodies directed against TNF-α are fast-acting 
and potent anti-inflammatory agents. Anti-TNF therapies ap-
proved for the treatment of CD include infliximab, adalimumab, 
and certolizumab pegol [the latter is not approved in the European 
Union for CD, but is commercially available in Switzerland and 
Russia]. Infliximab is a chimeric mouse-human immunoglobulin [Ig] 
G1 monoclonal antibody administered intravenously at a dose of 
5 mg/kg at 0, 2, and 6 weeks during induction and every 8 weeks 
thereafter. Adalimumab is a fully humanised IgG1 monoclonal 
antibody given subcutaneously [SC] at a dose of 160 mg, and then 

Recommendation 1.4. ECCO CD Treatment GL [2019]

We suggest against the use of thiopurines as mono-
therapy for the induction of remission of moderate-to-
severe luminal Crohn’s disease [weak recommendation, 
very low-quality evidence].

Recommendation 1.5. ECCO CD Treatment GL [2019]

We recommend the use of TNF inhibitors [infliximab, 
adalimumab, and certolizumab pegol] to induce remis-
sion in patients with moderate-to-severe Crohn’s disease 
who have not responded to conventional therapy [strong 
recommendation, moderate-quality evidence].

8 J. Torres et al.
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80 mg 2 weeks after induction, followed by 40 mg SC every 2 weeks. 
Certolizumab pegol is a PEGylated Fab fragment against TNF-α, 
self-administered SC at a dose of 400 mg at Weeks 0, 2, and 4, fol-
lowed by 400 mg every 4 weeks thereafter.

Data on anti-TNF agents versus placebo [infliximab, 
adalimumab, and certolizumab pegol] from several meta-analyses of 
RCTs62–64 support their efficacy for induction of clinical remission 
[RR: 1.6; 95% CI: 1.17–2.36] and clinical response [RR: 1.43; 95% 
CI: 1.17–1.73] [Supplementary Material, SoF Table 8, available as 
Supplementary data at ECCO-JCC online] in patients who did not 
achieve adequate response or were intolerant to corticosteroids and/
or immunosuppressants. Limited endoscopic data were available for 
the induction period; two studies showed a non-significant trend to-
wards enhanced mucosal healing [RR: 3.25; 95% CI: 0.53–19.8].65,66 
However, the evidence was downgraded due to imprecision. Data on 
clinical remission were highly heterogeneous [I2 = 63%], and data 
on endoscopic improvement were affected by high imprecision due 
to the low number of patients included in the meta-analysis [n = 35]. 
Data on patient-reported outcomes [PRO] response and remission, 
biochemical and radiological improvement, and quality of life are in-
sufficient. There was no difference in terms of AEs [RR: 0.99; 95% 
CI: 0.90–1.08].

The choice of anti-TNF agent depends on patient preference, 
availability, cost, and accessibility. However, in a 2015 network 
meta-analysis, pairwise comparison revealed that infliximab with 
AZA [OR: 3.1; 95% CI: 1.4–7.7] and adalimumab monotherapy 
[OR: 2.1; 95% CI: 1–4.6] were superior to certolizumab pegol for 
induction of remission.67

The timing of introduction of biologic agents is a matter of 
debate. It has been suggested that patients presenting with poor 
prognostic factors [e.g. fistulising perianal disease, extensive dis-
ease, deep ulcerations, complicated phenotype] would benefit from 
the early introduction of anti-TNF to achieve a reduced risk of 
surgery, hospitalisation, or development of disease-related compli-
cations.15 Furthermore, anti-TNF agents might be more effective 
if introduced earlier [in the first 2 years] in disease course,68–72 al-
though these results are based on post-hoc analyses from clinical 
trials.

Only one RCT [the DIAMOND trial]73 studied the use of combin-
ation therapy of adalimumab with thiopurine as compared with 
adalimumab monotherapy for the induction of clinical remission 
in patients naïve to both therapies [Supplementary Material, 
SoF Table 9, available as Supplementary data at ECCO-JCC 
online]. In this trial, combination therapy was not superior to 
adalimumab monotherapy for inducing clinical remission [RR: 
0.95; 95% CI: 0.78–1.15]. However, combination therapy was 
associated with endoscopic improvement at Week 26 [RR: 1.32; 
95% CI: 1.06–1.65], although this benefit was lost at the end 
of 1  year. There was no increase in AEs leading to discontinu-
ation associated with combination therapy [RR: 1.03; 95% CI: 
0.60–1.78]. Of note, the dose of AZA used in this trial was lower 
than the usual dose used in CD patients [25–100 mg/day instead 
of 2–2.5 mg/kg/day].

The SONIC [Study Of Biologic and Immunomodulator Naive 
Patients In Crohn’s Disease] RCT70 compared the efficacy of 
infliximab combined with AZA over infliximab monotherapy in 
patients naïve to both therapies, who failed to respond to steroids 
or 5-ASA [Supplementary Material, SoF Table 10, available as 
Supplementary data at ECCO-JCC online]. Combination therapy 
resulted in higher rates of clinical remission at Week 26 as com-
pared with infliximab monotherapy [RR: 1.64; 95% CI: 1.07–2.53]. 
Combination therapy was also more likely to result in mucosal 
healing at this timepoint [RR: 1.82; 95% CI: 1.01–3.26]. There was 
no difference in AEs for those receiving combination therapy. Rather, 
there were significantly lower rates of serious AEs in those receiving 
combination therapy [RR: 0.56; 95% CI: 0.32–0.97].

A commonly encountered scenario in clinical practice is patients 
who have failed or have had an inadequate response to thiopurines 
and in whom anti-TNF therapy is planned. No RCT has directly 
compared whether in such cases thiopurine maintenance in combin-
ation with the anti-TNF would carry additional benefits in terms of 
efficacy. A post-hoc analysis of RCTs has shown no added benefit of 
the continued use of immunomodulator therapy after starting anti-
TNF therapy in this setting.74 However, immunogenicity should be 
considered and, in the absence of direct evidence, an individualised 
approach should be considered.74

Ustekinumab is an IgG1 monoclonal antibody that binds to the p40 
subunit shared by the pro-inflammatory interleukins 12 and 23.75 
In CD, induction should be given IV using a weight-based regimen 
of approximately 6  mg/kg.75,76 One systematic review and meta-
analysis pooled the results from RCTs in which ustekinumab was 
compared with placebo for induction of remission in patients with 
moderate-to-severe active luminal CD77[Supplementary Material, 
SoF Table 11, available as Supplementary data at ECCO-JCC on-
line]. Four trials76,78–80 involving 1947 patients treated with different 
ustekinumab intravenous doses or equivalent placebo reported in-
duction of clinical response and induction of clinical remission at 
Week 6. Data were extracted and a meta-analysis was performed, 
yielding an RR of obtaining clinical response of 1.56 [95% CI: 
1.38–1.77] versus placebo [Supplementary Figure 13, available as 
Supplementary data at ECCO-JCC online]. The quality of evidence 
was high. The RR of obtaining clinical remission was 1.76 [95% CI: 
1.40–2.22] [Supplementary Figure 14, available as Supplementary 
data at ECCO-JCC online]. The quality of evidence was high. An 
endoscopic substudy involving 252 CD patients revealed that 47.7% 
of patients receiving ustekinumab achieved endoscopic improvement 
at 8 weeks as compared with 29.9% of those receiving placebo [RR: 

Recommendation 1.6. ECCO CD Treatment GL [2019]

We suggest against the combination of adalimumab and 
thiopurines over adalimumab alone to achieve clinical re-
mission and response [weak recommendation, moderate-
quality evidence].

Recommendation 1.7. ECCO CD Treatment GL [2019]

We recommend combination therapy with a thiopurine 
when starting infliximab to induce remission in patients 
with moderate-to-severe Crohn’s disease, who have had 
an inadequate response to conventional therapy [strong 
recommendation, moderate-quality evidence].

Recommendation 1.8. ECCO CD Treatment GL [2019]

We recommend ustekinumab for induction of remission 
in patients with moderate-to-severe Crohn’s disease with 
inadequate response to conventional therapy and/or to 
anti-TNF therapy [strong recommendation, high-quality 
evidence].

ECCO Guidelines on Therapeutics in Crohn's Disease: Medical Treatment 9
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1.60; 95% CI: 1.13–2.26]. The quality of evidence was moderate. 
Four trials76,78–80 reported on AEs [2024 patients] or serious AEs 
[1947 patients] after induction. The pooled RR of any AEs was not 
significantly different between ustekinumab and placebo [62.0% vs 
63.9%; RR: 0.96; 95% CI: 0.90–1.03] [Supplementary Figure 15, 
available as Supplementary data at ECCO-JCC online]. Similarly, 
the pooled RR of any serious AEs was not significantly different be-
tween ustekinumab and placebo [5.2% vs 6.4%; RR: 0.79; 95% CI: 
0.54–1.15] [Supplementary Figure 16, available as Supplementary 
data at ECCO-JCC online]; the quality of evidence was high. The 
rate of antibody drug formation seems to be low [under 5%].81

Vedolizumab is a monoclonal IgG1 antibody that acts by blocking 
the α4β7 integrin resulting in gut-selective anti-inflammatory ac-
tivity.82 It is administered intravenously at a fixed dose of 300 mg 
at 0, 2, and 6 weeks for induction, and every 8 weeks thereafter. 
Patients who do not achieve response at Week 6 can benefit from 
an additional administration at Week 10.83 Three randomised trials 
involving 969 patients treated with vedolizumab or placebo re-
ported on induction of clinical response, induction of clinical re-
mission, and serious AEs in adult patients with moderate-to-severe 
active CD82,84,85[Supplementary Material, SoF Table 12, available as 
Supplementary data at ECCO-JCC online]. Patients in these studies 
were followed up for 6 to 10 weeks. Clinical remission was more 
common in patients receiving vedolizumab compared with placebo 
[RR: 2.01; 95% CI: 1.50–2.71] [Supplementary Figure 17, available 
as Supplementary data at ECCO-JCC online]. Likewise, clinical re-
sponse was also more common in patients receiving vedolizumab 
compared with placebo [40.8% vs 25.7%; RR: 1.55; 95% CI: 
1.14–2.11] [Supplementary Figure 18, available as Supplementary 
data at ECCO-JCC online]. The quality of evidence for these out-
comes was high. Rates of serious AEs with vedolizumab were not 
significantly different with placebo [RR: 0.94; 95% CI: 0.61–1.45] 
[Supplementary Figure 19, available as Supplementary data at 
ECCO-JCC online]. The quality of evidence for this outcome was 
moderate due to serious imprecision arising from sparse data.

One systematic review and meta-analysis performed an indirect 
comparison of ustekinumab and vedolizumab for induction of re-
mission in patients with moderate-to-severe active luminal CD who 
were non-responsive or intolerant to previous anti-TNF agents.86

Four trials76,79,82,85 involving a total of 1249 patients treated with 
ustekinumab or vedolizumab reported on induction of clinical response 

and clinical remission [Supplementary Material, SoF Table 13, avail-
able as Supplementary data at ECCO-JCC online]. The pooled RR of 
clinical response [35.8% vs 33.1%; RR:1.14; 95% CI: 0.65–1.99] and 
clinical remission [16.3% vs. 13.3%; RR: 1.16; 95% CI: 0.54–2.48] 
were not significantly different between ustekinumab and vedolizumab, 
but the quality of evidence was very low for both outcomes.

Four trials76,79,82,85 involving a total of 1541 patients treated with 
ustekinumab or vedolizumab reported on AEs or serious AEs after 
induction. The pooled RR of any AEs was not significantly dif-
ferent between ustekinumab and vedolizumab [64.2% vs 56.2%; 
RR: 1.00; 95% CI: 0.82–1.23]. Finally, the pooled RR of any ser-
ious AEs was not significantly different between ustekinumab and 
vedolizumab [7.1% vs 7.7%; RR: 0.95; 95% CI: 0.43–2.12]; the 
quality of evidence was very low. However, surgery should always 
be considered as an option in refractory patients.

Key Points for Clinical Practice

Budesonide is effective for the induction of remission in patients with 
mild-to-moderate CD, defined as a CDAI between 150 and 220, and/
or presence of mild lesions at endoscopy, or a Simple Endoscopic 
Score-CD [SES-CD] ≤6, or a Crohn’s Disease Endoscopic Index of 
Severity [CDEIS] ≤8 with ileal and/or right colon involvement; 5-ASA 
compounds and sulphasalazine have no therapeutic effect. There is a 
knowledge gap on how to treat mild-to-moderate CD localised in dif-
ferent parts of the gastrointestinal tract other than the ileum and right 
colon, or in patients with extensive disease. Therefore the decision is 
left to the clinician, who should consider the patient’s individual char-
acteristics, prognostic factors, and cost/benefit ratios of therapies.

Although systemic steroids are effective in inducing remission in 
moderate-to-severe CD, they are limited by important side effects. 
Additionally, long-term use of corticosteroids does not prevent dis-
ease relapse.30,87 Therefore we suggest that the presence of cortico-
steroid dependency or excess [the inability to wean steroids below 
the equivalent of prednisolone 10 mg/day or budesonide 3 mg/day 
within 3 months of starting steroids, a relapse within 3 months of 
stopping steroids, or the need for more than a single course of cor-
ticosteroids in 1 year] should all warrant a steroid-sparing strategy. 
Thiopurines alone are not effective in inducing remission. However, 
since thiopurines have a slow onset of action [8–12 weeks]43 and are 
effective for maintaining remission in steroid-dependent CD patients 
[see Maintenance, 6.2.1., Recommendation 2.2.], they are frequently 
combined with steroids at the commencement of therapy. In patients 
with steroid dependency, a combination of steroids and MTX has 
limited efficacy in inducing remission at Week 16 and is associated 
with a high risk of AEs. Therefore, this option may be considered 
only where other medical treatments and surgery are not indicated 
or are associated with some increased individual risks.88

For patients with moderate-to-severe CD [usually defined as a 
CDAI  >220 and/or CDEIS  >8 or SES-CD  >6] with inadequate re-
sponse or intolerance to conventional therapy [steroids and/or 
thiopurines], we recommend the use of monoclonal antibodies. 
These include anti-TNF agents [such as infliximab, adalimumab, and 
certolizumab pegol], ustekinumab, or vedolizumab. All these agents 
are effective both in biologic-naïve and -experienced CD populations. 
The choice depends on patient characteristics and preferences, costs, 
and local availability.8 For the induction of remission, in treatment-
naïve patients, the combination of infliximab with thiopurines is 
more effective than infliximab alone for achieving steroid-free re-
mission.70 For adalimumab, no benefit of combination therapy over 

Recommendation 1.9. ECCO CD Treatment GL [2019]

We recommend vedolizumab for induction of response 
and remission in patients with moderate-to-severe 
Crohn’s disease with inadequate response to conven-
tional therapy and/or to anti-TNF therapy [strong recom-
mendation, moderate-quality evidence].

Recommendation 1.10. ECCO CD Treatment GL [2019]

We equally suggest the use of either ustekinumab or 
vedolizumab for the treatment of moderate-to-severe 
active luminal Crohn’s disease in patients who have pre-
viously failed anti-TNF therapy [weak recommendation, 
very low-quality evidence].

10 J. Torres et al.
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adalimumab alone was observed in the only RCT performed to date.73 
The SONIC trial70 demonstrated the superiority of either infliximab 
alone or the combination of infliximab and AZA over AZA mono-
therapy or even in combination with steroids; this option should be 
considered and even preferred in steroid-dependent patients. The 
REACT [Early Combined Immunosuppression for the Management 
of Crohn’s Disease] trial showed that the early use of monoclonal 
antibodies [adalimumab] combined with immunosuppressants in pa-
tients at high risk of complications, as compared with a more conven-
tional stepwise management, was associated with significantly lower 
rates of complications and need for hospitalisation and/or surgery in 
patients with early CD.15 A prospective cohort study demonstrated 
that concomitant immunomodulator use is associated with lower im-
munogenicity to anti-TNF.89 In clinical practice, the potential added 
efficacy benefit and lower immunogenicity of combination therapy 
needs to be balanced against a potential increase in AEs in the long 
term.90,91 Combination therapy does not seem to be associated with 
safety concerns, at least in the short term. However, a large nation-
wide cohort study showed that combination therapy is associated 
with higher risk for lymphoma and serious infection, as compared 
with anti-TNF monotherapy. 90,91 Therefore the decision is left to the 
clinician, who should consider patient characteristics, costs, risks, and 
local regulations. Importantly, risk needs to be individualised as spe-
cific patient groups, such as the elderly, maybe at higher risk for infec-
tions or lymphoma and young males maybe at higher risk for specific 
complications, such as hepatosplenic T cell lymphoma.92,93

In patients who fail anti-TNF therapy, ustekinumab or vedolizumab 
are indicated. There is currently no direct evidence on the comparison 
between vedolizumab versus anti-TNF and ustekinumab versus anti-
TNF in patients treated either with vedolizumab or ustekinumab as 
a first biologic. No RCTS have specifically assessed the efficacy and 
safety of these agents when used in combination therapy as compared 
with monotherapy; however, overall immunogenicity rates seem to be 
low. Besides, in the originator trials, no difference in efficacy was ob-
served in those patients treated concomitantly with immunomodulator. 
However, in patients with moderate-to-severe CD with limited dis-
ease extent or refractory to at least one monoclonal antibody, surgery 
should always be considered as an alternative option.

While RCTs evaluate the efficacy of a drug for induction of remission 
and thereafter for maintaining remission using validated indices of clinical 
activity, the clinician usually bases his or her choice of first-line therapy 
not only on symptoms but also on the perceived disease severity [the im-
pact of disease in the individual patient, the cumulative complications 
and surgical resections, risk factors for complications, the inflammatory 
burden of disease, and disease course].1 Therefore, appropriate studies 
that address the early use of biologics over a stepwise approach, focusing 
on the prevention of complications and disease-modification outcomes, 
and that validate risk factors for disease progression [age, extensive dis-
ease, upper tract involvement] should be performed. Such studies were 
identified by this Consensus as very important research gaps.

Section 2 - Maintenance of Remission

5-ASA compounds

Oral 5-ASA compounds have been extensively studied for the main-
tenance of medically induced remission of CD [Supplementary 
Material, SoF Table 14, available as Supplementary data at ECCO-
JCC online]. No statistically significant benefit has been demonstrated 
[RR: 1.03; 95% CI: 0.92–1.16] [Supplementary Figure 20, available 
as Supplementary data at ECCO-JCC online]. Overall, 11 placebo-
controlled trials that assessed doses between 1 and 4  g/day were 
identified. Treatment durations ranged from 4 months to 36 months, 
with most trials evaluating a 12-month duration of therapy.94 There 
were no significant differences in the proportion of patients experi-
encing an AE, or withdrawing due to AEs or serious AEs [RR: 1.93; 
95% CI: 0.18–21.1]. The safety data were very sparse [three events] 
and considerably limited this conclusion [Supplementary Figure 21, 
available as Supplementary data at ECCO-JCC online].

Immunosuppressants
Thiopurines

The effect of maintenance treatment with AZA or MP administered 
to patients with CD who are steroid-dependent has been investi-
gated in one meta-analysis95 [Supplementary Material, SoF Table 
15, available as Supplementary data at ECCO-JCC online]. This 
meta-analysis included data from six trials published between 1971 
and 2013.30,47,53,96–99 A total of 489 patients treated with AZA [1.0 
to 2.5 mg/kg/day] were included and followed for 6 to 18 months. 
Clinical remission was defined according to different criteria [CDAI 
in three, disease activity score [DAS] two, in others one]. AZA was 
superior to placebo for the maintenance of remission in steroid-
dependent patients [RR: 1.19; 95% CI: 1.05–1.34].

Safety outcomes were reported in four trials published between 
1978 and 2013,30,96–98 including a total of 556 patients followed for 6 
to 18 months. The overall risk of inducing serious AEs during main-
tenance treatment with thiopurines was significantly higher than 
with placebo [RR: 2.45; 95% CI: 1.22–4.90]. The rate of serious 
AEs reported in patients treated with thiopurines versus placebo 
was 9.0% [22/245] versus 2.9% [9/311]. Pancreatitis, leukopenia, 
nausea, allergic reaction, and infections were the most frequent ser-
ious AEs.

It has been hypothesised that the early introduction of 
thiopurines could modify disease course. Two studies have evaluated 
the efficacy of early use of thiopurines: the AZTEC [AZathioprine 
for Treatment of Early Crohn’s disease in adults]98 and the RAPID 
[Résultat de l’Adjonction Précoce d’ImmunoDépresseurs]100 trials 
[Supplementary Material, SoF Table 16, available as Supplementary 
data at ECCO-JCC online]. The latter has been excluded from our 

Recommendation 2.1. ECCO CD Treatment GL [2019]

We recommend against the use of oral 5-aminosalicylic 
acid for maintenance of medically induced remission in 
patients with Crohn’s disease [strong recommendation, 
low-quality evidence].

Recommendation 2.2. ECCO CD Treatment GL [2019]

Thiopurines are recommended for the maintenance of 
remission in patients with steroid-dependent Crohn’s 
disease [strong recommendation, moderate-quality 
evidence].

Recommendation 2.3. ECCO CD Treatment GL [2019]

We recommend against the early introduction of 
thiopurine therapy in patients with newly diagnosed 
Crohn’s disease for maintaining remission [weak recom-
mendation, low-quality evidence]
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SoF table because it was not conducted against placebo or no treat-
ment. In the AZTEC study, adult patients with a recent [<8 weeks] 
diagnosis of uncomplicated CD were randomised to receive either 
AZA or placebo up to Week 76. Only corticosteroids were allowed 
to treat active disease in this study population. The results were not 
statistically significant for any of the critical outcomes evaluated. 
After 76 weeks of treatment, clinical remission did not differ be-
tween the two groups [RR: 1.27; 95% CI: 0.94–1.72]; 30 patients 
treated with AZA [44.1%] and 23 given placebo [36.5%] were in 
sustained corticosteroid-free remission [RR: 1.21; 95% CI: 0.79–
1.84]. The rates of relapse [defined as CDAI score >175] and cor-
ticosteroid requirements were similar between groups. Serious AEs 
occurred in 14 patients [20.6%] in the AZA group and 7 [11.1%] in 
the placebo group [RR: 1.85; 95% CI: 0.8–4.29].

Methotrexate

Data on the use of parenterally administered MTX are derived from 
one double-blind, placebo-controlled RCT55 where patients were ad-
ministered weekly intramuscular injections of 15 mg MTX, or pla-
cebo of identical appearance, for 40 weeks [Supplementary Material, 
SoF Table 17, available as Supplementary data at ECCO-JCC on-
line]. Patients with previously active CD, who had entered remission 
after 16 to 24 weeks of treatment with 25 mg MTX given intramus-
cularly once weekly, were randomly assigned to receive either MTX 
at a dose of 15 mg intramuscularly once weekly or placebo, for 40 
weeks. No other treatments for CD were permitted. After 40 weeks, 
the proportion of patients who remained in remission was higher in 
the MTX group than in the placebo group [65% vs 39 %; RR: 1.67; 
95% CI: 1.05–2.67]. Fewer than 50% of the patients in the MTX 
group had relapsed by the end of the study.

There were no differences in severe AEs in the MTX group 
[n  =  40] as compared with the placebo group [n  =  36] over the 
40-week observational period [one patient had cervical dysplasia 
and the other had a viral respiratory tract infection]. Nausea and 
vomiting occurred more frequently among patients in the MTX 
group [40% vs 25% in the placebo group]. Although none of the 
symptoms was severe, one patient discontinued treatment because 
of these symptoms. No patient had leukopenia of sufficient severity 
to require withholding treatment or withdrawal from the study. The 
overall incidence of AEs was similar in both groups.

Monoclonal antibodies

Two systematic reviews analysed the effect of maintenance treatment 
with anti-TNFs [infliximab, adalimumab, and certolizumab pegol] 

administered to patients with CD who had achieved disease remission 
with the same anti-TNF drug62,63 [Supplementary Material, SoF Table 
18, available as Supplementary data at ECCO-JCC online]. Five land-
mark trials published between 2002 and 200771,101–104 were pooled in 
the meta-analysis from Stidham et al.62; one study was on infliximab, 
two on adalimumab, and two on certolizumab pegol. A total of 1771 
patients were included and followed for 24 to 30 weeks. Four of 
the five studies included primary responders only, and one study in-
cluded all subjects. Clinical remission was defined as a CDAI score 
<150. The overall likelihood of maintaining remission with anti-
TNFs versus placebo was 1.78 [95% CI: 1.51–2.09]. The following 
values were achieved with infliximab: 1.86 [95% CI: 1.21–2.86]; 
with adalimumab: 2.06 [95% CI: 1.59–2.82]; and with certolizumab 
pegol: 1.62 [95% CI: 1.30–2.02]. A network meta-analysis62 found no 
statistically significant differences between the three agents. 

There are no pooled data available on serious AEs of all anti-
TNFs as against placebo. In a network analysis performed in the 
framework of a Cochrane collaboration,105 the dose-adjusted odds 
ratios [Ors] [95% CI] for SAEs for adalimumab, infliximab, and 
certolizumab pegol were 1.01 [0.64–1.59], 1.13 [0.79–1.62], and 
1.57 [0.96–2.57], respectively. Thus monotherapy with anti-TNFs is 
considered safe as compared with placebo for the maintenance of 
remission in CD patients, although the relatively small sample size 
and short follow-up of RCTs do not allow the detection of AEs that 
may appear in larger and longer observational studies.

Vedolizumab monotherapy, given IV at 300 mg every 8 weeks, was 
superior to placebo in maintaining clinical remission in patients with 
moderate-to-severe CD who achieved remission with vedolizumab 
[RR: 1.81; 95% CI: 1.26–2.59] [Supplementary Material, SoF Table 
19, available as Supplementary data at ECCO-JCC online]. At Week 
52, 60/154 patients [39.0%] receiving vedolizumab every 8 weeks 
and 56/154 patients [36.4%] receiving vedolizumab every 4 weeks 
were in clinical remission as compared with 33/153 patients [21.6%] 
receiving placebo [p <0.001 and p = 0.004, respectively]. Moreover, 
vedolizumab was effective at maintaining steroid-free clinical remis-
sion [RR: 2.00; 95% CI: 1.11–3.61] and showed a similar incidence 
of AEs compared with placebo through week 54 [RR: 1.21; 95% 
CI: 0.73–2.00].82 Longer-term data beyond 52 weeks are required to 
correctly evaluate the safety profile.

One RCT reported outcomes for the maintenance of remission 
with ustekinumab in CD patients [Supplementary Material, SoF 
Table 20, available as Supplementary data at ECCO-JCC online].79 
Patients responding to ustekinumab in the induction period were 
re-randomised to receive ustekinumab every 8 or 12 weeks or pla-
cebo. Over a 44-week period, 51% of the patients receiving SC 
ustekinumab were in clinical remission as compared with 35.9% 

Recommendation 2.4. ECCO CD Treatment GL [2019]

We recommend methotrexate administered parenterally 
for the maintenance of remission in patients with steroid-
dependent Crohn’s disease [weak recommendation, 
moderate-quality evidence].

Recommendation 2.5. ECCO CD Treatment GL [2019]

In patients with Crohn’s disease who achieved remission 
with anti-TNF agents, maintenance treatment using the 
same treatment is recommended [strong recommenda-
tion, moderate-quality evidence].

Recommendation 2.6. ECCO CD Treatment GL [2019]

We recommend vedolizumab for maintaining clinical re-
mission in patients with moderate-to-severe Crohn’s dis-
ease who achieved remission with vedolizumab [strong 
recommendation, moderate-quality evidence].

Recommendation 2.7. ECCO CD Treatment GL [2019]

We recommend the use of ustekinumab to maintain 
clinical remission in patients with Crohn’s disease who 
achieved remission with ustekinumab [strong recommen-
dation, moderate-quality evidence].
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of those receiving placebo [RR: 1.42; 95% CI: 1.10–1.84]. A sub-
group analysis demonstrated that at Week 44, clinical remission was 
achieved by 53.1% of patients receiving ustekinumab every 8 weeks 
and by 48.8% of patients receiving ustekinumab every 12 weeks, 
as compared with 35.9% in the placebo group. The difference be-
tween treatment every 8 weeks and placebo was 17.2% [95% CI: 
5.3–29.2] and was 13% between treatment every 12 weeks and 
placebo [95% CI: 1.1–24.9]. Therefore there was no difference be-
tween ustekinumab administered every 8 or 12 weeks. At 44 weeks, 
corticosteroid-free remission was achieved in 29.8% of patients 
receiving placebo versus 44.7% of patients receiving ustekinumab 
[RR: 1.50; 95% CI: 1.12–2.02]. The pooled RR of any AEs was not 
significantly different between patients who were given placebo and 
those administered ustekinumab [15.0% vs 11.0%; RR: 0.73; 95% 
CI: 0.43–1.25].

There are limited data on endoscopic remission, as this was 
assessed in a subgroup analysis of 70 patients [46 receiving 
ustekinumab vs 24 receiving placebo] at 44 weeks. There was no 
statistically significant difference in endoscopic remission between 
patients in the placebo group as compared with patients in the treat-
ment arm [RR: 2.61; 95% CI: 0.32–21.08].

There were no deaths during the 44 weeks of maintenance. 
Common AEs were headache, nausea, and arthralgia, with no sig-
nificant difference in occurrence between the ustekinumab and pla-
cebo groups. There was an identical occurrence of non-melanoma 
skin cancers in the maintenance groups [n = 4 patients in placebo 
and ustekinumab groups]. Longer-term data beyond 52 weeks are 
required to correctly evaluate the safety profile.

There are no randomised head-to-head trials comparing 
vedolizumab or ustekinumab with anti-TNF agents for the main-
tenance of clinical remission in patients with moderate-to-severe 
CD who have achieved response or remission with the same agent. 
A network meta-analysis106 included nine RCTs [all trials used the 
CDAI to define clinical remission] with varying follow-up times. 
The certolizumab pegol trial had a follow-up time of only 26 weeks. 
All comparisons were indirect [through the placebo, the ‘common 
comparator’]. Therefore, the quality of evidence was very low. No 
specific agent was safer than the others in the maintenance phase. 
Based on efficacy data, there is no evidence to support switching to 
vedolizumab or ustekinumab in patients who responded to induc-
tion treatment with any anti-TNF, or vice versa. There is a clear need 
to identify biomarkers that could guide therapeutic choices, and to 
conduct appropriately sized head-to-head trials that could allow for 
the identification of patient subgroups who would benefit from a 
given biologic over the other.

Maintenance strategies

Data from two RCTs with a total of 395 patients with CD were 
used to support this recommendation [Supplementary Material, SoF 

Table 21, available as Supplementary data at ECCO-JCC online]. 
These two RCTs showed no advantage of therapeutic drug moni-
toring [TDM] over clinically based anti-TNF dosing for any of our 
critical outcomes, namely clinical remission [one study; 62.6% vs 
54.9%; RR: 1.14; 95% CI: 0.89–1.47], steroid-free clinical remis-
sion [one study; 30.5% vs 40.0%; RR: 0.76; 95% CI: 0.46–1.26], 
endoscopic remission [one study; 51.2% vs 52.5%; RR: 0.98; 95% 
CI: 0.68–1.40], biochemical remission [one study; 62.6% vs 54.9%; 
RR: 1.14; 95% CI: 0.89–1.47], or serious AEs [one study; 34.1% vs 
27.5%; RR: 1.24; 95% CI: 0.68–2.23].107,108

In the TAXIT trial, a total of 273 IBD patients with stable re-
sponse to maintenance infliximab therapy were randomised either 
to concentration- or clinically-based infliximab dosing. Both groups 
were dose-optimised or dose-reduced to achieve a baseline trough 
level between 3 and 7 μg/mL. This dose-optimisation phase of the 
study showed that in patients in clinical remission, a trough level 
<3 μg/mL or >7 μg/mL was observed in 29% and 27% of patients, 
respectively. No differences in clinical or biochemical remission at 
1 year were observed between clinically- [66%] and proactive TDM- 
[69%] based groups.107 Nevertheless, the group who received pro-
active monitoring had fewer relapses during follow-up [7% vs 17%; 
p = 0.018].

In the TAILORIX trial, 122 biologically naïve patients with 
CD, treated with an induction combination therapy with infliximab 
and immunosuppressant, were randomised after 14 weeks to the 
following three groups: dose intensification based on clinical fea-
tures, biomarkers, and trough levels of infliximab, with optimisation 
steps of 2.5  mg/kg [TDM1]; or of 5  mg/kg [TDM2]; or dose in-
tensification based on clinical features alone [control group].108 The 
infliximab dose was adapted to maintain a trough level >3 μg/mL. 
There was no difference in sustained steroid-free clinical remission 
with mucosal healing [CDAI <150 from Weeks 22 to 54] in the three 
randomisation arms [33% in TDM1; 27% in TDM2; 40% in con-
trol; p = 0.50].

Both studies have important limitations in their study de-
signs,107,108 which collectively have lowered the strength of our 
recommendation. The outcomes in both studies were clinical remis-
sion but other important issues, such as costs and immunogenicity, 
also need to be considered. The prospective cohort study PANTS 
[Personalised Anti-TNF Therapy in Crohn’s Disease Study] showed 
that anti-TNF failure is highly dependent on low drug concentra-
tions and immunogenicity, and that dose intensification, especially 
during the induction period, may improve outcomes and treatment 
success.89 Therefore, the Consensus believes that large, well-powered 
prospective RCTs with adequate stratification of patients are still 
required.

Reactive TDM refers to the practice of measuring anti-TNF trough 
level drug concentration and/or antidrug antibodies [ADA] in pa-
tients on anti-TNF therapy with active disease, to elucidate the 
mechanism of loss of response [LOR] and to guide clinical deci-
sion making. Reactive TDM was compared with empirical IFX 

Recommendation 2.8. ECCO CD Treatment GL [2019]

In Crohn’s disease patients in clinical remission under 
anti-TNF treatment, there is currently insufficient evi-
dence to recommend for or against the use of proactive 
therapeutic drug monitoring to improve clinical outcomes 
as compared to routine care [weak recommendation, 
moderate-quality evidence].

Recommendation 2.9. ECCO CD Treatment GL [2019]

In Crohn’s disease patients who have lost response to an 
anti-TNF agent, there is currently insufficient evidence to 
recommend for or against the use of reactive therapeutic 
drug monitoring to improve clinical outcomes [weak rec-
ommendation, low-quality evidence].
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optimisation [based on clinical judgment alone] in only one ran-
domised, controlled, single-blind, multicentre study in a cohort of 69 
patients with CD with secondary IFX failure.109 Patients were ran-
domised to IFX dose intensification [5 mg/kg every 4 weeks; n = 36] 
or interventions based on serum IFX and IFX ADA levels using the 
proposed algorithm [n = 33]. There was no difference in regaining 
clinical response between the TDM-based group [19/33, 57.6%] and 
the symptom-based group [19/36, 52.8%] [RR: 1.09; 95% CI: 0.71–
1.67; p = 0.81] [Supplementary Material, SoF Table 22, available as 
Supplementary data at ECCO-JCC online].

However, numerous studies have shown a positive association 
between adequate drug concentration and various clinical outcomes 
from clinical response to mucosal healing. Based on these obser-
vational data, recent clinical practice guidelines and a group of 25 
international experts supported the use of reactive TDM, despite 
recognising the very low quality of evidence.110,111 Supporting evi-
dence comes from case-control observational studies.112,113 In a retro-
spective study of 312 patients with endoscopically active IBD treated 
with IFX who underwent dose escalation, TDM-based [n = 149] and 
clinical decision-based [n = 163] cohorts were compared for endo-
scopic remission and CRP at a median of 6 months after adjustment. 
Post-adjustment, endoscopic remission was observed in 63% of pa-
tients in the TDM cohort as compared with 48% in the non-TDM 
cohort [p  =  0.05]; clinical response was observed in 69% versus 
57% [p = 0.01], and there fewer hospitalisations in the TDM group 
[22% TDM vs 35% non-TDM; p = 0.025].112 In another study, a 
modified version of the Steenholdt optimisation algorithm,113 using 
a cut-off of 3 μg/ml, was applied to a prospective cohort. Clinical 
response at 12 weeks was compared between this group and a 
retrospective control group in which dosing decisions were made 
independently of TDM results. There was no significant difference 
in clinical outcomes,113 but the TDM approach was significantly 
more cost-effective [>10% decrease in costs]. Therefore, the existing 
limited evidence does not support an association between a reactive 
TDM strategy and superior clinical outcomes but does suggest a cost 
savings benefit even after considering biosimilar use.114

We conducted our own meta-analysis to compare the two strat-
egies [i.e., cessation vs continuation of treatment] in 215 CD 
patients in long-term remission on thiopurine maintenance 
therapy [Supplementary Material, SoF Table 23, available as 
Supplementary data at ECCO-JCC online]. Data from four trials 
were included.96,97,115–117 Patients included received AZA from 6 to 
42 months before being randomised to continue or stop AZA115 or to 
continue AZA or placebo.96,97,116 All studies had a follow-up time of 
12 to 18 months. Our results revealed that the RR of clinical relapse 
is 2.39 [95% CI: 1.38–4.13] [Supplementary Figure 22, available as 
Supplementary data at ECCO-JCC online]. Our meta-analysis effect 
estimate for serious AEs was RR 0.32 [95% CI: 0.04–2.92]. Although 
the data showed a trend towards fewer serious AEs occurring with 
discontinuation of treatment, the results were not statistically signifi-
cant [Supplementary Figure 23, available as Supplementary data at 

ECCO-JCC online]. However, regular assessment for the long-term 
risks/benefits should be performed considering the long-term safety 
data from the population base. To summarise, the evidence for the 
prevention of clinical relapse is in favour of continuation of treat-
ment, as significantly more relapses occurred when the treatment 
was discontinued; the risk of SAEs was not different between AZA 
and placebo/no treatment. Data from studies that compared pa-
tients receiving AZA versus placebo/no treatment for more than 
18  months are lacking, and this represents an important research 
gap. Data from observational population studies suggest caution 
and regular monitoring, especially for the risk of non-melanoma skin 
cancer and lymphoma in patients exposed to long-term treatment 
with thiopurines.20 The limited follow-up time and the number of 
patients included in the studies of the meta-analysis are unable to 
capture AEs and serious AEs that may occur in the long term.

We also reviewed the literature to compare the approach of using 
long-term, low-dose thiopurines versus drug discontinuation. After 
an exhaustive literature search, we did not find evidence comparing 
the two treatment strategies. Only one trial was identified where 
dose reduction of thiopurines was compared with discontinuing 
thiopurines in the setting of combination therapy in patients with 
IBD. The information was incomplete as it was not possible to sep-
arate data from ulcerative colitis and CD patients.118 Therefore, no 
specific recommendation was made.

A Cochrane review117 based on two RCTs118,119 revealed the same 
relapse rate among patients who continued combination therapy 
with AZA [27/56; 48%] or infliximab monotherapy [27/55; 49%] 
[RR: 1.02; 95% CI: 0.68–1.52] [Supplementary Material, SoF 
Table 24, available as Supplementary data at ECCO-JCC online]. 
The same meta-analysis117 analysed the rates of AEs for infliximab 
versus combination therapy [RR:1.11; 95% CI: 0.44–2.81; very 
low-quality evidence] or serious AEs [RR: 1.00; 95% CI: 0.21–4.66; 
very low-quality evidence]. These results are rather uncertain due to 
an unclear risk of bias. Common AEs in the combination therapy 
studies included infections, elevated liver values, arthralgia, and in-
fusion reactions. For some infrequent AEs, longer follow-up studies 
[>12 months] are necessary to correctly evaluate the safety profile. 
A higher risk of lymphoma exists when anti-TNF agents are com-
bined with conventional immunosuppression. However, the absolute 
rates remain very low [3.23; 95% CI 1.5–6.9] and were estimated 
as 1.9 per 10  000 patient-years in one meta-analysis consisting of 
almost 9000 patients included in the SEER database.120

Recommendation 2.10. ECCO CD Treatment GL [2019]

We suggest continuation of thiopurines in Crohn’s dis-
ease patients in long-term remission on thiopurine main-
tenance therapy, as the risk of relapse is higher when the 
treatment is discontinued [weak recommendation, low-
quality evidence].

Recommendation 2.11. ECCO CD Treatment GL [2019]

In patients with Crohn’s disease who have achieved 
long-term remission with the combination of infliximab 
and immunosuppressants, we suggest monotherapy 
with infliximab [weak recommendation, very low-quality 
evidence].

Recommendation 2.12. ECCO CD Treatment GL [2019]

In patients with Crohn’s disease who have achieved 
long-term remission with the combination of adalimumab 
and immunosuppressants, we suggest monotherapy 
with adalimumab [weak recommendation, low-quality 
evidence].
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On the basis of a meta-analysis of nine studies on adalimumab by 
Chalhoub et al.,121 the data included were re-analysed because the 
intervention and control groups had to be reversed to match the rele-
vant PICO question. The result of this recalculation did not reveal 
any differences in maintenance of clinical remission [RR: 1.01; 95% 
CI: 0.91–1.13] between combination therapy and monotherapy 
[Supplementary Material, SoF Table 25 and Supplementary Figure 
24, available as Supplementary data at ECCO-JCC online]. Whereas 
this meta-analysis was limited to 1 year of follow-up [Week 56] in 
the sensitivity analysis, studies with a longer follow-up [>52 weeks] 
showed similar results. There are no quality data available for 
steroid-free clinical remission. However in the ADHERE cohort, 
which is an open-label extension study that prospectively follows up 
the cohort of patients originally enrolled in the CHARM study on 
adalimumab,71 the rates of steroid-free remission were similar in pa-
tients with or without concomitant immunosuppression at baseline 
after 3 years of follow-up.122 The meta-analysis by Chalhoub et al.121 
which was re-calculated did not show any differences in serious AEs 
between monotherapy with adalimumab and combination therapy 
[RR: 0.88; 95% CI: 0.62–1.26] [Supplementary Figure 25, available 
as Supplementary data at ECCO-JCC online].

Currently, no randomised controlled study data regarding the with-
drawal of anti-TNF therapy in CD patients with inactive disease 
are available.123 This is true for anti-TNF therapy as monotherapy 
or when used in a combination therapy regimen. Several observa-
tional studies investigated disease course in CD patients following 
withdrawal of anti-TNF therapy. A prospective study followed 115 
patients with CD on combination therapy for at least 1 year, who 
discontinued anti-TNF after being in steroid-free clinical remission 
for at least 6 months. The relapse rates at 12 and 24 months were 
43.9% ± 5.0% and 52.2% ± 5.2%, respectively.70 A systematic re-
view and meta-analysis included 23 observational cohort studies of 
920 CD patients and found an overall relapse rate of 44% [95% 
CI: 36–51%; follow-up range: 6–125 months].124 Furthermore, the 
relapse rate was 38% [95% CI: 13–63%; 126 patients] at 6 months 
after discontinuation, 40% [95% CI: 33–48%; 813 patients] at 
12  months, and 49% [95% CI: 31–68%; 228 patients; range of 
follow-up 28–125  months] at >25  months. The meta-analysis in-
cluded studies in children and patients with perianal disease.

Following the aforementioned meta-analysis, 10 observational 
cohort studies reported relapse rates in accordance with the findings 
of the meta-analysis.125–134 Two of these studies represent extensions 
of studies included in the meta-analysis.131,132 One study investigated 
the risk of relapse in patients treated with a combination of anti-
TNF and an immunomodulator, who discontinued either of the two 
drugs.134 The study found no difference in relapse rates with regards 
to the withdrawn drug; that is, 17/55 patients [30.9%] on biologic 
therapy withdrawal relapsed compared with 4/20 patients [20%] in 
which the immunomodulator was withdrawn [p = 0.401].

In conclusion, observational studies report that up to half of 
patients will experience a relapse within the following 12 months 
after withdrawal. However, in the absence of controlled studies, the 
evidence surrounding withdrawal of anti-TNF therapy in patients 
with long-term remission remains scarce and inconclusive. Hence, 
no recommendation regarding anti-TNF therapy can be made. The 
management decision therefore lies with the clinician, who should 
carefully consider the patient’s profile, values, and preferences, and 
any resource implications.135

Key Points for Clinical Practice

Immunosuppressants and biologic agents are the most effective ther-
apies to maintain medically-induced remission in moderate-to-severe 
CD patients. Aminosalicylates and steroids are not recommended 
in this setting due to lack of efficacy and long-term risk of serious 
AEs [steroids]. For patients with mild disease, no data are avail-
able which suggest any specific treatment strategy; no therapy and 
tight monitoring may be considered in this patient population in the 
maintenance phase.

Our literature search and data analysis showed that immuno-
suppressants, such as thiopurines and MTX, are recommended to 
maintain remission in steroid-dependent patients. As discussed in 
the previous section, the role of adding MTX or thiopurines to 
steroids for the induction of remission is limited. However, after 
steroids are stopped, maintenance with thiopurines or MTX [ad-
ministered parenterally] can be an appropriate strategy. The choice 
between the two drug classes depends on careful consideration of 
patient’s individual characteristics and preferences, safety profile, 
and drug availability. There is low-quality evidence supporting the 
continuation of thiopurines for long-term remission, as studies 
that directly compared long-term treatment with AZA, versus no 
treatment or placebo, did not have follow-up times >18  months. 
Clinicians should balance the increased risk of relapse of thiopurine 
discontinuation with the increased risk of AEs. Many observational 
studies have now reported an increased risk of lymphoma and skin 
cancer for patients treated with thiopurines.136,137 Therefore, regular 
monitoring should be provided to patients continuing thiopurines 
in the long term. Given the increased risk of AEs due to thiopurines, 
monoclonal antibodies can also be considered in this particular 
group of patients.

For CD patients where medically-induced remission has been 
achieved by a biologic agent-based strategy, the use of the same agent 
is recommended to maintain remission. There is high-quality evi-
dence in favour of this approach for anti-TNF agents, vedolizumab, 
and ustekinumab. There is no evidence to support switching to a 
different monoclonal antibody after treatment induction with a 
monoclonal antibody that was successful. Longer-term data be-
yond 52 weeks are required to correctly evaluate the safety profile 
of monoclonal antibodies, as the relatively small sample size and 
short follow-up of RCTs does not allow for detection of some AEs, 
particularly very rare AEs, which may appear in larger and longer 
observational studies.

The combination of an anti-TNF agent and thiopurines is ef-
fective and safe both for induction and for maintenance. The risk 
of lymphoma with infliximab and thiopurines remains very low, 
but should be considered19 and adequately addressed with the same 
screening and prevention and regular monitoring recommended for 
thiopurine therapy.19 Therefore, when remission is achieved with 
combination therapy with anti-TNF agents, maintenance with the 
same biologic agent in monotherapy can be suggested.

Recommendation 2.13. ECCO CD Treatment GL [2019]

There is insufficient evidence to recommend either con-
tinuation or withdrawal of anti-TNF therapy in Crohn’s 
disease patients after achieving long-term remission. 
Therefore, the decision to continue anti-TNF therapy 
should be individualised and potential consequences 
[risks and benefits] should always be discussed with the 
patient.
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Routine strategies to monitor and optimise biologic therapy in CD 
by a TDM approach are not supported by the available controlled evi-
dence, although we recognise the limitations. There is no clear clinical 
benefit in favour of a proactive or reactive TDM approach, from the 
current data. However, some recent data suggest that a reactive TDM 
approach can result in cost savings also in the era of biosimilars,114 
potentially justifying the use of such an approach where TDM is avail-
able. TDM can at least be used to guide dose optimisation.

There is currently no evidence to give any recommendation re-
garding dose reduction of thiopurines during maintenance and there 
is no evidence on the benefits of withdrawing or continuing biologic 
agents in patients with stable long-term remission, due to the lack of 
controlled studies. As stated in our Consensus, the decision is left to 
the clinicians and should be individualised and discussed with the 
patient, carefully considering the risk of relapse, disease progression 
and development of complications, and the risks of potential side 
effects. The long-term management of patients in remission is there-
fore an important research gap.

Section 3 - Perianal Fistulising Disease

Therapeutic management of complex perianal 
fistulising disease

Infliximab was the first agent shown to be effective in an RCT for 
inducing closure of perianal fistulae and for maintaining this re-
sponse over 1 year. Complete response [defined as the absence of any 
draining fistulae at two consecutive visits at least 4 weeks apart] was 
observed in 4/31 placebo patients [12.9%] versus 29/63 infliximab 
patients [46%] [RR: 3.57; 95% CI: 1.38–9.25138] [Supplementary 
Material, SoF Table 26, available as Supplementary data at ECCO-
JCC online]. Subsequently, the ACCENT II trial evaluated the effi-
cacy of infliximab [5 mg/kg every 8 weeks] in a maintenance trial in 
195 patients who had a response [defined as a reduction of 50% of 
draining fistulae in two visits at least 4 weeks apart] at Week 14 after 
open-label induction treatment with infliximab. A complete response 
was maintained until Week 54 in 19 of 99 placebo patients [19.2%] 
versus 33 of 96 infliximab patients [34.4%] [RR: 1.79; 95% CI: 1.10–
2.92].139 A meta-analysis of the existing data revealed that infliximab 
was found to be effective in inducing fistula healing [RR: 3.57; 95% 
CI:1.38–9.25] and in maintaining clinical fistula healing [RR: 1.79; 
95% CI:1.10–2.92] with no significant risk of serious AEs as com-
pared with placebo [RR: 1.31; 95% CI: 0.11–15.25] [Supplementary 
Figure 26, available as Supplementary data at ECCO-JCC online]. 
A combined evaluation of both RCTs for safety revealed a risk of ser-
ious AEs of 18.9% [33/175 patients] in placebo groups versus 11.9% 
[24/201] in infliximab patients. These data from RCTs have been con-
firmed in several uncontrolled studies.140

In clinical practice, infliximab is often used in combination with 
immunosuppressants, antibiotics, and surgical treatment.141–144 Some 
retrospective data suggest that fistula healing is more likely in pa-
tients with higher infliximab trough levels, which suggests the need 
for personalised dosing in this setting.145,146

Fistula healing in the subgroup of patients with enterocutaneous and/
or perianal fistulae at baseline [n = 117] was a secondary endpoint of 
the CHARM double-blind, placebo-controlled, randomised trial.147 
A subsequent post-hoc analysis that focused specifically on the effi-
cacy of adalimumab over time in this subgroup confirmed the super-
iority of adalimumab over placebo [RR: 2.57; 95% CI: 1.13–5.84] 
for fistula healing after 56 weeks147 [Supplementary Material, SoF 
Table 27, available as Supplementary data at ECCO-JCC online]. 
Data from CHARM combined with data from the open-label ex-
tension study ADHERE showed that there was no significant in-
crease in serious AEs for patients treated with adalimumab [RR: 
1.21; 95% CI: 0.43–3.38].71,148 Evidence was also sought for main-
tenance of fistula healing beyond 56 weeks, resolution of perianal 
sepsis, stoma-free survival, and quality of life; however, data were 
insufficient. Although we strongly recommend infliximab as first-line 
biologic therapy in complex perianal CD [Recommendation 3.1], 
adalimumab may have a role in patients with previous infliximab 
failure due to immunogenicity [either primary non-responders or 
secondary loss-of-responders]. The open-label CHOICE trial in-
deed demonstrated that complete fistula healing [mainly perianal 
fistula] could be achieved in 39% of patients [34/88] who initiated 
adalimumab after infliximab failure.149 This finding has also been 
reported in a limited case series.150

We identified a single study74 [a pooled analysis of individual 
data from the intervention arms only of studies] that com-
pared anti-TNF versus placebo. Only a pooled effect estimate 
was provided [i.e., OR of complete fistula closure in those on 
immunomodulators vs those not on immunomodulators was 1.10; 
95% CI: 0.68–1.78] without further information on numbers of 
patients by compared group. Therefore, event rates and absolute 
risk differences could not be calculated. Furthermore, a retro-
spective study revealed a hazard ratio of 2.58 [95% CI: 1.16–5.6] 
for fistula healing in favour of the intervention arm [combination 
infliximab and immunomodulator] in patients with CD naïve to 
immunosuppressive therapy.151 There is thus insufficient evidence 
to support a decision for or against the use of immunomodulators 
in this context. Further research is necessary to reduce uncertainty 
and may be warranted, considering the anticipated costs and side 
effects of combination therapy. In particular, we note the evidence 
in luminal CD, where addition of immunomodulators reduces im-
munogenicity of long-term anti-TNF therapy. We therefore rec-
ommend further research that should focus on the additional 
treatment effect of combination therapy and the impact on im-
munogenicity to anti-TNF agents.

Recommendation 3.1. ECCO CD Treatment GL [2019]

We recommend infliximab for the induction and main-
tenance of remission in complex perianal fistulae in 
Crohn’s disease [strong recommendation; low quality of 
evidence].

Recommendation 3.2. ECCO CD Treatment GL [2019]

We suggest adalimumab may be used for induction and 
maintenance of remission in complex perianal fistulae in 
Crohn’s disease [weak recommendation, very low-quality 
evidence].

Recommendation 3.3. ECCO CD Treatment GL [2019]

In patients with Crohn’s disease and complex perianal 
fistula there is insufficient evidence regarding the ef-
fect of adding immunomodulators to anti-TNF on fis-
tula healing [weak recommendation, very low-quality 
evidence].
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No randomised trial has directly assessed the role of ustekinumab 
in fistula healing. A post-hoc analysis of 238 patients who entered 
the phase 2 CERTIFI and phase 3 UNITI 1/2 studies with fistulae at 
baseline has been reported152 [Supplementary Material, SoF Table 
28, available as Supplementary data at ECCO-JCC online]. This 
study included only patients with perianal fistulae and did not dif-
ferentiate between simple and complex fistulae. The analysis showed 
a measurable but statistically insignificant effect of ustekinumab for 
induction of remission [RR: 1.77; 95% CI:0.93–3.37] but no differ-
ence in comparison with placebo was found for maintenance of re-
mission.153 We also sought evidence for the effect of ustekinumab on 
longer-term maintenance of fistula remission, serious AEs, resolution 
of perianal sepsis, stoma-free survival, and quality of life; however, 
data were insufficient. Further research is therefore warranted to de-
termine if ustekinumab is beneficial to patients with perianal fistulae.

A post-hoc analysis of 45 patients, who entered the GEMINI 2 study 
with complex perianal fistulae at baseline, demonstrated a trend in 
favour of vedolizumab compared with placebo for fistula healing 
[RR: 2.23; 95% CI: 0.57–8.72] although this result was not stat-
istically significant153,154 [Supplementary Material, SoF Table 29, 
available as Supplementary data at ECCO-JCC online]. The inter-
pretation of this study was limited by sparse data [only 13 patients 
met the endpoint across treatment arms] and specification of fistulae 
type [perianal in only 74% of patients]. Evidence was sought also 
for long-term maintenance of clinical fistula healing, serious AEs, 
quality of life, resolution of perianal sepsis, and stoma-free survival; 
however, data were insufficient. The only RCT [NCT02630966]155 
that compared two different induction schedules of vedolizumab 
[300 mg at Weeks 0, 2, 6, 10, and 14 vs 300 mg at Weeks 0, 2, 6, 
and 14] was prematurely stopped due to slow recruitment and there-
fore is inconclusive. However, significant differences were observed 
between the two study groups. The efficacy of vedolizumab for fis-
tula healing remains an important research gap.

Antibiotics are widely used in the treatment of perianal CD, but 
most published studies are uncontrolled.141 To our knowledge, 
there is only one RCT that compared placebo with antibiotics in 

perianal fistulae [Supplementary Material, SoF Table 30, available as 
Supplementary data at ECCO-JCC online]. Remission at Week 10 
was observed in 1/8 [12.5%] placebo patients versus 3/17 [17.6%] 
patients treated with antibiotics [RR: 1.41; 95% CI: 0.17–11.54].156 
Complete healing was observed in 3/10 [30%] patients treated 
with ciprofloxacin and 0/8 patients treated with metronidazole. 
Uncontrolled data or data from studies on combination therapy with 
anti-TNF suggest that ciprofloxacin can improve the efficacy of anti-
TNF in the short term with good safety. However, this combination 
does not impact on longer-term healing rates.42,157 Despite the lack 
of evidence to support their role as monotherapy in closing perianal 
fistulae, antibiotics remain indicated and recommended to treat and 
control perianal sepsis.

The effect of AZA on fistula healing in complex perianal CD has 
been numerically reported in RCTs in 18 patients only.49,52,53,158 
A  meta-analysis on this limited group of patients demonstrated 
that AZA is not superior to placebo for fistula healing [RR: 2.00; 
95% CI: 0.67–5.93].95 A  fourth study50 reported complete fistula 
closure in 9/29 [31%] fistulae during MP therapy, in contrast to 
1/17 [6%] in placebo-treated fistulae [Supplementary Material, SoF 
Table 31, available as Supplementary data at ECCO-JCC online]. 
Nevertheless, these data could not be incorporated in the pooled 
analysis, as data were reported as number of fistulae closing rather 
than number of patients who had complete fistulae closing. With the 
availability of effective anti-TNF agents, the group felt that it would 
be inappropriate to recommend any further randomised, placebo-
controlled, double-blind trial studying the efficacy of AZA in com-
plex perianal fistulae.

Key Points for Clinical Practice

This section contains recommendations on the medical treatment of 
perianal disease. However, the management of complex perianal dis-
ease should be considered together with the concomitant treatment 
of luminal disease.

For the medical treatment of perianal fistulae, no evidence sup-
ports the use of monotherapy with antibiotics or thiopurines. The 
highest-quality evidence supports the use of infliximab as first choice. 
In patients refractory or intolerant to infliximab, there is low-quality 
evidence to support the use of adalimumab. The current evidence 
is too limited to support the use of ustekinumab and vedolizumab 
in clinical practice. However, ustekinumab or vedolizumab may be 
considered in patients where anti-TNFs are ineffective or contra-
indicated and there are no treatment options, especially when con-
comitant luminal disease is present. There is insufficient evidence on 
the use of combination therapy [specifically infliximab] combined 
with thiopurines. However, this can be considered when chosen as a 
therapy for concomitant luminal disease or for anti-immunogenicity 
purposes.

Although there is no randomised study that compared the com-
bination of surgical treatment and infliximab with infliximab alone, 
joint management and approach by IBD clinicians and surgeons is 

Recommendation 3.4. ECCO CD Treatment GL [2019]

In patients with Crohn’s disease and complex perianal fis-
tula there is insufficient evidence to recommend the use 
of ustekinumab for fistula healing [weak recommenda-
tion, moderate-quality evidence].

Recommendation 3.5. ECCO CD Treatment GL [2019]

In patients with Crohn’s disease and complex perianal fis-
tula there is insufficient evidence to recommend the use 
of vedolizumab for fistula healing [weak recommenda-
tion, low-quality evidence].

Recommendation 3.6. ECCO CD Treatment GL [2019]

We suggest against using antibiotics alone for fistula 
closure in patients with Crohn’s disease and complex 
perianal fistulae [weak recommendation, low-quality 
evidence].

Recommendation 3.7. ECCO CD Treatment GL [2019]

We suggest against using thiopurine monotherapy 
[azathioprine, mercaptopurine] for fistula closure in pa-
tients with Crohn’s disease and complex perianal fistulae 
[weak recommendation, very low-quality evidence].
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considered the standard of care for treatment of complex perianal 
disease. This is important, since control of sepsis and prevention of 
perianal infections is necessary before starting any treatment that 
affects the immune system response. Any immunosuppressive treat-
ment must be stopped in case of onset of septic complications in 
patients with IBD.

5. Conclusion

These recommendations summarise the current evidence on the med-
ical management of patients with CD. Several research gaps have 
been identified during the revision and analysis of data, which should 
be addressed by further research. Where evidence is lacking or is very 
weak and evidence-based recommendations cannot be given, ECCO 
provides alternative tools, such as Topical Reviews21,92,135,159–161 or 
Position Papers.162 We state that Guidelines aim to guide the clin-
icians’ decisions with the best evidence available, but it is up to every 
clinician to adapt these Guidelines to local regulations and to the 
patient’s individual characteristics and needs. ECCO will also aim 
to disseminate these guidelines by educational activities [i.e., edu-
cational platforms, ECCO Workshop, e-learning, and e-Guide] and 
to support any initiative to integrate ECCO Guidelines into clinical 
practice; the ECCO e-Guide will primarily serve as a resource to 
examine how the Guideline recommendations can be implemented 
into daily clinical practice and patient care pathways.163 These guide-
lines will be regularly updated according to the Guideline Committee 
outline for the update of Guidelines in the future, using the GRADE 
approach and considering the most recent evidence emerging from 
clinical research in the field.
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Abstract

This article is the second in a series of two publications relating to the European Crohn’s and 
Colitis Organisation [ECCO] evidence-based consensus on the management of Crohn’s disease. 
The first article covers medical management; the present article addresses surgical management, 
including preoperative aspects and drug management before surgery. It also provides technical 
advice for a variety of common clinical situations. Both articles together represent the evidence-
based recommendations of the ECCO for Crohn’s disease and an update of previous guidelines.

Key Words: Crohn’s disease; surgery; inflammatory bowel disease [IBD]

1. Introduction

The incidence and prevalence of Crohn’s disease [CD] is rising glo-
bally, with yearly increases in incidence ranging from 4% to 15% over 
the past three decades.1 A cure remains elusive, and efficient manage-
ment of CD is essentially multidisciplinary and interprofessional. At 
least half of patients with CD undergo one or more surgical pro-
cedures during their lifetime. CD patients frequently suffer from 
malnutrition and psychological comorbidities, and may have to live 
with a stoma.2–5 Care for CD has become more complex for both 
medical and surgical disciplines. Several new drugs have entered the 
market, and surgical subspecialisation for inflammatory bowel dis-
ease has evolved. The best possible outcomes are currently achieved 
within dedicated expert centres providing personalised medicine.6–10 
Care for CD is exemplary in an interrelated clinical world where 
the actions of individual health care providers need coordination, 
common knowledge, and shared expectations to optimise clinical 
management and research in terms of diagnosis, treatment, and side-
effects. The European Crohn’s and Colitis Organisation [ECCO] 
provides an interdisciplinary framework with the present evidence-
based Consensus Guidelines to inform and guide clinicians and al-
lied health care providers caring for patients with CD. The present 

Guidelines focus on surgery for CD, including preoperative aspects 
and drug management before surgery, and provide technical advice 
for a variety of common clinical presentations. Further guidance on 
most aspects of interdisciplinary and interprofessional care for CD 
has been elaborated by ECCO in separate publications.3,11–16

2. Methods

A detailed description of the methodology used is presented in the 
Supplementary materials, available at ECCO-JCC online. This art-
icle is the second in a series of two publications relating to the ECCO 
evidence-based consensus on the management of CD. The first article 
[Torres J et al. ECCO guidelines on therapeutics in Crohn’s disease. 
Journal of Crohn’s and Colitis 2020; in press] covered medical man-
agement; the present article addresses surgical management. Both 
articles together represent the evidence-based recommendations of 
the ECCO for CD and they update previous Guidelines published 
in 2016.17,18 These Guidelines abide by the GRADE methodology 
in terms of framing clinically relevant questions to draw evidence-
based statements and recommendations. However, due to the pe-
culiarities of the surgical literature, appraisal of the systematically 
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researched literature was conducted according to the Oxford meth-
odology (Oxford Centre for Evidence-Based Medicine: the Oxford 
2011 Levels of Evidence 2—grading from evidence level [EL] 1: 
systematic review of randomised controlled trials to EL 5: expert 
opinion).19 This allowed us to formulate statements and practice re-
commendations that can be operationalised and can guide clinical 
management.

3. Surgery for perineal disease

Section 1. Complex perianal fistula

Medical therapy and surgical drainage

No randomised controlled trials [RCT] or prospective studies were 
found which compared anti-tumour necrosis factor [TNF] treatment 
alone versus anti-TNF and surgery combined to treat complex peri-
anal CD fistulae. A heterogeneous group of retrospective studies that 
compared anti-TNF treatment with a variety of surgical approaches 
was combined in a meta-analysis published in 2014.20 The results of 
this analysis suggest that combined treatment ‘may have additional 
beneficial effects compared to surgical or medical treatment alone’. 
However, the heterogeneity of the included studies, the retrospective 
nature of the included analysis, and low study quality preclude 
any firm conclusions or recommendations. Recently, results of the 
PISA study were presented as an abstract.21 PISA randomised pa-
tients with high perianal CD fistula and a single internal opening 
initially drained for 6 weeks to: chronic seton drainage; or anti-TNF 
for 1  year; or advancement plasty under anti-TNF for 4  months. 
Primary outcome was fistula-related re-intervention [surgery and/or 
re-initiation of anti-TNF]. This RCT was stopped after inclusion of 
44 of 126 planned patients, based on futility analysis. Chronic seton 
drainage was associated with the highest re-intervention rate within 
1.5 year [10/15 patients vs 6/15 anti-TNF patients and 3/14 advance-
ment plasty + anti-TNF patients; p = 0.02]. No differences in quality 
of life and perianal disease activity index were observed. In a further 
prospective analysis of 50 patients, inferiority of chronic seton treat-
ment could not be observed any more for any outcome. The authors 
concluded that chronic seton treatment should not be recommended 
as the sole or superior treatment for perianal CD fistula.

In practice, management decisions remain with the physician and 
surgeon, considering clinical information and any resource implica-
tions. The key role of surgery is in controlling perianal sepsis by 
examination under anaesthesia and appropriate seton drainage. In 
this regard, successful medical therapy and minimising the risk of 
anti-TNF therapy depend upon a close liaison between the physician 
and surgeon. According to the summary of product characteristics 
registered and approved by the regulatory agencies, active sepsis or 
any infection is a clear contraindication to the use of infliximab or 
adalimumab. Therefore, any procedure likely to treat and prevent 

perianal sepsis is recommended as good clinical practice and must be 
performed swiftly in the presence of signs of infection.

Surgical techniques

A systematic review identified 11 retrospective studies that reported 
data from 135 patients with CD perianal fistulae treated with an 
advancement flap.22 The pooled success rate was 66%. However, def-
initions of success and length of follow-up were highly variable, the 
results were heterogeneous, and the overall evidence level was low. In 
a more recent meta-analysis, Stellingwerf et al. observed a 61% suc-
cess rate in 35 patients with CD perianal fistula, which did not differ 
significantly from the success rate of a ligation of the intersphincteric 
fistula tract [LIFT] procedure [53%]. However, incontinence rates 
were significantly higher after flaps [7.8% versus 1.6%].23

As an RCT comparing advancement flap to no surgery would 
be unethical, collaborative efforts to collect larger numbers of cases 
undergoing advancement flap for perianal CD, with defined out-
comes and follow-up, are required to better define the role of this 
technique in CD.

The use of fibrin glue for the treatment of CD perianal fistulae was 
assessed in an open-label RCT with 71 patients randomised to instil-
lation of fibrin glue into the fistula tract or no further treatment after 
removal of seton.24 Overall clinical remission rates at Week 8 were 
38% for fibrin glue and 16% in the observation group [p = 0.04]. 
There was no significant difference in adverse events, which were 
non-significantly higher in the observation group. Follow-up length 
in this RCT was insufficient for a definitive judgement on the true 
success rate. Several cohort studies with small numbers of CD pa-
tients reported a wide range of success rates with fibrin glue treat-
ment. A uniform characteristic of all these studies is the relatively 
good safety profile of this technique, with no reported injury to the 
sphincter muscles, which may potentially justify attempting this 
technique in cognisant patients.25

LIFT is a recent option in the armamentarium of surgical treatments 
for perianal fistulae. Sirany et al. performed a systematic literature 

Statement 1.1. ECCO CD Treatment GL [2019]

No prospective study directly compares medical or sur-
gical treatment of complex perianal Crohn’s disease 
fistulae, either in isolation or in combination with both 
modalities. Observational studies support a combined 
medical/surgical approach to control sepsis and luminal 
activity [EL5].

Statement 1.2. ECCO CD Treatment GL [2019]

Advancement flaps are a therapeutic option for patients 
with Crohn´s disease and complex perianal fistulae [EL4].

Statement 1.3. ECCO CD Treatment GL [2019]

Fibrin glue may be a potential treatment, with limited ef-
ficacy, for patients with complex perianal Crohn’s disease 
[EL4].

Statement 1.4. ECCO CD Treatment GL [2019]

Ligation of the intersphincteric fistula tract is an option for 
treatment of patients with Crohn’s disease and complex 
perianal fistulae [EL4].
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review and identified 26 studies that included a total of 713 pa-
tients, of whom 13 had CD.26 Among these studies was a single RCT 
[which however excluded CD patients] and 25 cohort or case series. 
Studies were heterogeneous, with a wide range of outcome meas-
ures and follow-up times. The techniques used were only partially 
described and included seven technical variations. Primary healing 
rates ranged from 47% to 95%; thus even the lower end of this 
range appears promising when compared with other therapeutic op-
tions. Very few and minor complications were associated with classic 
LIFT or any of its variations [three complications were reported in 
six studies]. Göttgens et al. recently reported a retrospective cohort 
series of 46 patients mainly operated on for high trans-sphincteric 
fistulae [87%], excluding CD patients.27 The primary healing rate 
was disappointingly low [37%] and the median time to failure was 
4.2 months. Moreover, 20% had new, mildly impaired faecal con-
tinence postoperatively. Conversely, a prospective study by Gingold 
et al. on 15 CD patients with complex perianal fistulae treated with 
LIFT revealed a 67% healing rate at 12 months and a significant im-
provement of faecal continence.28 Overall, due to the paucity of data, 
the role of LIFT for the treatment of perianal CD fistulae remains 
unclear, although the complication rate seems to be reasonably low. 
RCTs are needed to clarify the role of LIFT in CD fistulae, perhaps 
by comparing LIFT with advancement flap as a control arm.

The use of collagen anal fistula plugs [AFP] in patients with CD 
perianal fistulae was assessed in a single RCT, which compared seton 
removal and insertion of AFP into the fistula tract with seton re-
moval and observation only, in 106 CD patients.29 After 12 weeks, 
the fistula closure rate in the AFP group was 33.3% in patients with 
complex fistulae and 30.7% in patients with simple fistulae, as com-
pared with 15.4% and 25.6% with seton removal alone, respect-
ively. These differences were not statistically significant, perhaps 
because of an underpowered trial design. Importantly, there was a 
trend towards more adverse events at 12 weeks in the AFP group 
[17% vs 8%; p = 0.07]. However, cumulative adverse event rates at 
12 months follow-up were similar.

A systematic review of 12 observational studies included 84 
patients with a median follow-up time of 9 [3–24] months.30 
The overall fistula closure rate was 58.3%, with 40% success 
in the very small subgroup with a recurrent anal fistula after 
previous treatments. However, there was no uniform definition 
for fistula closure or follow-up regimen. The quality of evidence 
for this systematic review was rated low due to the risk of bias 
and imprecision.

In the three largest studies that included both CD fistulae and 
non-CD fistulae,31–33 the overall healing rate for CD fistulae was 
47.0% versus 72.2% for non-CD fistulae. Repeating the plug pro-
cedure produced a lower success rate. Finally, an RCT that excluded 
CD compared 48 patients treated with a plug versus 46 patients 
treated with an advancement flap. Quality of life and anal pain im-
proved in both groups, but the fistula closure rate at 1  year was 
significantly lower in the plug group than in the advancement flap 
group [34% vs 62%; p = 0.006].

The use of AFP in patients with CD appears to be relatively 
safe and may be considered for selected patients aware of the low 
success rate.

There is limited scientific evidence on the treatment of CD-associated 
rectovaginal fistulae. A systematic review by Kaimakliotis identified 
23 studies [including one RCT, six prospective studies, and 16 retro-
spective studies], with 137 CD-associated rectovaginal fistulae.34 Of 
23 reported studies, three studies included 43 rectovaginal fistulae, 
focused on combined medical and surgical treatment, and revealed a 
healing rate of 44.2%.

Hotouras et al. reviewed 17 studies, including 106 patients, on 
the use of gracilis muscle interposition for rectovaginal fistulae.35 
Most studies were retrospective and non-randomised, and only 34 
patients with CD fistulae were included. At a median follow-up 
of 21 months, 50% of the CD fistulae undergoing gracilis muscle 
interposition had healed, as compared with 60–90% for non-CD 
rectovaginal fistulae.

The repair of rectovaginal fistulae of CD is challenging, and the 
selection of medical and/or surgical treatment should be considered 
on a case-by-case basis within an expert multidisciplinary team.

Stem cell therapy

The use of allogeneic adipose-derived stem cells in patients with peri-
anal fistulae of CD was assessed in a pivotal phase 3 RCT [ADMIRE 
CD trial] including 212 patients.36,37 All patients underwent curet-
tage of the fistula tract and closure of the internal opening and were 
randomised to injection of stem cells or placebo around the internal 
opening and alongside the fistula tracts. Patients with more than 
two internal and three external openings, patients with rectovaginal 
fistula, and those with anal and rectal stenosis or proctitis were 
excluded from the study. At 1  year, there was significantly higher 
combined remission (defined as closure of the external opening on 
physical examination and absence of abscess in magnetic resonance 
imaging [MRI]) in the stem-cell treated patients compared with pla-
cebo [56.3% vs 38.6%; p = 0.010].

A meta-analysis of 11 studies, including three RCTs of which 
the ADMIRE CD was the largest,38 showed improved healing rates 
when compared with the control arms.

Allogeneic stem cell therapy seems to be safe. In the ADMIRE 
CD trial, serious adverse events did not significantly differ between 
the two groups, although the adverse event rate, mainly abscesses 
and fistulae, was slightly and not significantly higher in the treat-
ment group compared with placebo [24.3% vs 20.6%]. There 

Statement 1.5. ECCO CD Treatment GL [2019]

Anal fistula plugs [AFP] should not be routinely con-
sidered for ano-perineal fistula closure in Crohn’s disease, 
as seton removal alone is equally effective [EL3].

Statement 1.6. ECCO CD Treatment GL [2019]

Ano- and rectogenital fistulae related to Crohn’s disease 
are very complex and rare; accordingly, they should be 
treated by an experienced multidisciplinary team [EL5].

Statement 1.7. ECCO CD Treatment GL [2019]

Allogeneic adipose-derived stem cell therapy could be an 
effective and safe treatment for complex perianal fistulae 
in patients with Crohn’s disease [EL2].
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are currently no long-term follow-up data available on safety and 
effectiveness.

The mode and technique of delivery of stem cells was not com-
pared in any of the studies. Dozois et  al. reported higher healing 
rates when stem cells were combined with fibrin glue or impreg-
nated on a Gore Bio-A fistula plug versus direct injection [71% and 
83%, respectively, vs 50%].39 Allogeneic stem cell therapy may be 
an effective and safe approach to treat complex perianal fistula and 
patient selection, optimal mode of delivery, and dose and frequency 
of injections should be determined in further studies.

Autologous adipose-derived stem cells [ASC] have the advantage of 
originating from the patient considered for treatment, as opposed to 
donor-based therapy. Yet, both autologous and allogenic stem cells 
require cost- and resource-intensive culture, expansion, and cryo-
preservation of the harvested ASC.40

The best evidence on the use of ASC for perianal fistula of CD 
comes from an open-label, phase 2 study including 43 patients.41 
Treatment included curettage, irrigation, and suturing of the internal 
opening. The fistula tract was filled with a mixture of ASCs and fibrin 
glue. ASCs were injected into the lesion site[s]. A second injection of 
ASCs was performed for patients who did not show complete closure 
of the fistula at 8 weeks. After 12  months, 88.5% of the patients 
showed sustained fistula healing. A second trial was performed in six 
hospitals and included 24 patients, also allowing repeat ASC treat-
ment when fistula closure was incomplete at Week 12. At 6 months 
of follow-up, 56.3% achieved complete clinical and MRI-confirmed 
healing of the treated fistula.42 A further phase 1 study included 12 
patients and applied ASC in a bioabsorbable matrix [fistula plug] 
placed into the fistula, obtaining clinical and MRI-confirmed healing 
at 6 months in 10 of 12 patients [83%].43 In contrast to allogeneic 
stem cells, the use of autologous stem cells requires cell harvesting 
that entails an additional procedure [liposuction]. Overall, the pro-
cedures appeared safe, and the most common AEs were postoperative 
pain and anal bleeding. There are no studies comparing autologous 
and allogeneic stem cells for CD perianal fistula.

Last, a recent prospective study investigated the effects of injecting 
freshly collected autologous adipose tissue into perianal CD fistulas. 
A  total of 21 patients were treated with repeat injections offered 
when no healing was observed at 6 weeks, or later relapse occurred. 
Six months following the last adipose tissue injection, 12/21 patients 
[57%] had complete fistula healing confirmed by MRI, and AE were 
minimal.44 Harvesting, preparation, and administration of adipose 
tissue were performed as a single and inexpensive procedure. Further 
studies are required to define the true potential of this approach.

Key points for clinical practice
Complex perineal disease remains a challenging CD presentation. 
Innovative approaches, such as LIFT and stem cell-based treatment, 
have enriched the therapeutic armamentarium. However, such novel 
approaches have yet to demonstrate effectiveness and consistent re-
sults in a properly designed RCT with an adequate follow-up time 
[more than 1 year] and consistent imaging [MRI].

Section 2. Refractory pelvic sepsis

The quality of evidence for the use of defunctioning stoma in peri-
anal CD is low, and no RCTs have compared defunctioning stoma 
with other surgical or medical interventions. There are several small 
and heterogeneous case series45–47 with variable stoma types and 
definitions of success. A meta-analysis of 16 cohort series including 
556 patients reported a clinical response in 63.8% of patients.48 
Clinical response was similar in the pre-biologic era and in the bio-
logic era, respectively, and in patients failing biologics as in those 
not receiving biologics.48,49 Restoration of bowel continuity was 
attempted in 34.5% of patients but was successful in only 16.6%. 
Absence of rectal involvement was consistently associated with res-
toration of continuity. Moreover, a quarter of the reversed patients 
required re-diversion [without proctectomy] because of severe re-
currence. Ultimately, 41.6% of patients failed temporary diversion 
and required proctectomy. Similar results were reported in a later 
single-centre report of 77 patients, of whom 57 were concomitantly 
treated with biologics. Here, successful restoration of continuity was 
somewhat higher [27%] and reached 48% in the absence of ongoing 
perineal disease.

Quality of life was not discussed in any of the studies. Despite the 
low evidence and the low rate of fistula healing, diverting stoma may 
offer an alternative to extensive resection or proctocolectomy and 
may allow time for acceptance of a permanent stoma.46

Key points for clinical practice
The control of pelvic sepsis is multidisciplinary and draws from 
interventional radiology, infectious disease, gastroenterology, 
and surgery. Nutritional support is often key for optimal out-
comes in this context, particularly if a stoma is created. Imaging 
[pelvic MRI or endosonography], swift seton drainage, anti-
biotics, intensified medical therapy, and specialist nursing care 
are the mainstay of treatment [Torres J. et al. ECCO guidelines 
on therapeutics in CD. Journal of Crohn’s and Colitis 2020; in 
press]. In cases of poor sepsis control, a diverting stoma can pro-
vide relief and allow for clinical optimisation before undertaking 
pelvic surgery.

4. Surgical management of abdominal Crohn’s 
disease

Section 3. Approach to intra-abdominal abscess

Statement 1.8. ECCO CD Treatment GL [2019]

Autologous adipose-derived stem cells may have positive 
effect for patients with Crohn’s disease and complex peri-
anal fistulae with good tolerability and safety [EL4].

Statement 2.1. ECCO CD Treatment GL [2019]

Pelvic sepsis and symptoms from complex perineal 
Crohn’s disease refractory to medical or surgical interven-
tions can be controlled by a diverting stoma. However, 
the fistula healing rate and stoma closure rate are limited 
[EL4].

Statement 3.1. ECCO CD Treatment GL [2019]

Percutaneous image-guided drainage of well-defined ac-
cessible intra-abdominal abscesses is recommended as 
the primary approach [EL4].
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The treatment of active CD complicated by intra-abdominal ab-
scesses is challenging. Immunosuppression can be hazardous 
and antibiotic therapy may be insufficient for large abscesses. 
Furthermore, surgical drainage has an additional risk in the emer-
gency setting/unfit patient, including the potential need for a stoma. 
Percutaneous drainage [PD] is advised as the primary treatment for 
well-defined unilocular abscesses when accessible by interventional 
radiology, and has reported successful drainage rates of 74–100%.50 
PD under ultrasonographic or computed tomographic guidance is a 
safe procedure with a low complication rate. When successful, PD 
may avoid subsequent emergency surgery in 14–85% of patients 
with CD-related intra-abdominal abscesses.50,51

There is a limited evidence on the optimal management of CD pa-
tients with intra-abdominal abscess who have undergone PD. In 
particular, the optimal timing of surgical intervention after abscess 
drainage is unknown. Up to 30% of patients may avoid surgery 
following successful PD.52 Identifying those who may be treated 
without further surgery is challenging and presently relies on clin-
ical judgment rather than on evidence. Nevertheless, elective surgery 
should be considered after sepsis control/resolution by PD and anti-
biotic therapy, as abscess recurrence is up to 6.5 times greater fol-
lowing PD as stand-alone therapy than PD followed with surgical 
resection. Medically refractory disease, the presence of stenosis, or 
an enterocutaneous fistula—be it primary established or as a conse-
quence of PD—increase the likelihood of surgery. Conversely, emer-
gency surgery without preceding PD and sepsis control is associated 
with a higher rate of complications and stoma than with initial PD 
followed by surgery.53 Successful PD can be considered as a bridge to 
elective surgery, allowing nutritional and medical optimisation and 
hence improved postoperative outcomes.3,54

Key points for clinical practice
The control of intra-abdominal abscesses resembles the approach 
to pelvic sepsis with interventional radiology, infectious disease, 
gastroenterology, and surgery involved, together with nutritional 
support. Frequent monitoring and surgical consultation are crit-
ical. Fortunately, surgery can be deferred in most cases. Definitive 
non-surgical management may be successful but must be carefully 
balanced and discussed with the individual patient.

Section 4. Preoperative optimisation

Nutritional deficiencies are common in CD patients who require sur-
gery. Persistent or recurrent mucosal inflammation, enteric fistulae or 
strictures, chronic diarrhoea, and medication side effects impede nu-
tritional status, which in turn is a major driver of medical and sur-
gical outcomes.55,56 Although RCTs are lacking, IBD referral centres 
have long integrated nutritional support into multidisciplinary teams. 
Several observational studies have shown that preoperative opti-
misation in malnourished patients improves outcomes, including a 
meta-analysis of 1111 CD patients who received preoperative enteral 
or parenteral supplementation versus standard care.57 Preoperative 
nutritional supplementation reduced postoperative complications 
(20% vs 61.3%, odds ratio [OR] 0.26, 95% confidence interval [CI] 
0.07–0.99; p <0.001). Enteral nutrition in particular led to markedly 
reduced postoperative morbidity [21.9% vs 73.2%, OR 0.09, 95% CI 
0.06–0.13, p <0.01] with a number needed to treat of two. Goal-driven 
parenteral nutrition should be considered whenever enteral nutrition 
is hampered. Perioperative dietary therapy, including systematic nu-
tritional screening, correction of deficits, and optimal preparation for 
surgery have been covered by Adamina et al. in a recent ECCO topical 
review addressing the needs of IBD patients before and after surgery.3

Treatment with 20 mg prednisolone daily, or equivalent, for >6 weeks 
is an acknowledged risk factor for surgical complications and hyper-
glycaemia, as reported in previous ECCO Guidelines.11,18 This has 
been extensively reported, although no large RCTs were dedicated 
to this issue. Two meta-analyses of prospective and retrospective co-
hort studies, including 1714 IBD patients58 and 3807 CD patients,59 
reported up to a doubling of surgical site infections for patients on ster-
oids. Cut-offs for increased surgical complications were observed be-
tween 10 mg and 40 mg prednisolone daily for more than 3–6 weeks, 
together with a uniform recommendation of tapering down steroids 
whenever possible before surgery. Conversely, thiopurines can be safely 
continued perioperatively.7,11,18,58–62 A  staged procedure with a tem-
porary stoma may be considered when high-dose steroids cannot be 
weaned [emergency surgery] and/or when other risk factors are present 
[e.g., sepsis, malnutrition, smoking]. Last, little evidence supports the 
common practice of steroid stress dose administration perioperatively 
for patients on long-term corticosteroids over plain continuation of 
the preoperative dose, converted to intravenous equivalents where ne-
cessary.63 Two small RCTs [37 patients] and five cohort studies [462 
patients] did not demonstrate any benefit of steroid stress dose admin-
istration.64 Testing of the hypothalamic-pituitary-adrenal axis can be 
considered on an individual basis to assess adrenal suppression.65

Statement 3.2. ECCO CD Treatment GL [2019]

Following successful image-guided drainage of an intra-
abdominal abscess, medical management without sur-
gery may be considered. A  low threshold for surgery is 
recommended in the event that medical management is 
not successful [EL4].

Statement 4.1. ECCO CD Treatment GL [2019]

Preoperative nutritional assessment should be performed 
for all patients with Crohn’s disease who need surgery. 
Nutritional optimisation prior to surgery, with enteral or 
parenteral nutrition, is recommended for those patients 
with nutritional deficiencies [EL3].

ECCO Statement 4.2.

Preoperative corticosteroid use is associated with in-
creased risk of postoperative complications [EL3]. 
Preoperative reduction of corticosteroid doses may re-
duce postoperative complications but should be moni-
tored carefully to avoid increasing disease burden [EL4].

Statement 4.3. ECCO CD Treatment GL [2019]

Current evidence suggests that preoperative treat-
ment with anti-TNF therapy [EL3], vedolizumab [EL4], 
or ustekinumab [EL4] does not increase the risk of post 
operative complications in patients with CD having ab-
dominal surgery. Cessation of these medications prior to 
surgery is not mandatory.
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Anti-TNF therapy
The use of biologics in CD patients scheduled for surgery has 
been controversial. Concern was raised that by modulating the 
immune response, biologics may increase surgical site infections 
and morbidity. Some recent guidelines still caution against the use 
of anti-TNF therapy in this context; however, the safest period of 
omission remains unknown.11 The most recent meta-analysis on 
this subject included 18 non-randomised controlled studies with 
1407 patients who were receiving infliximab and 4589 who were 
not.66 There were no differences in the occurrence of any compli-
cations between patients on infliximab or not: OR for major com-
plications 1.41, 95% CI 0.85–2.34; OR for minor complications 
1.14, 95% CI 0.81–1.61; OR for infectious complications 1.23, 
95% CI 0.87–1.74; OR for non-infectious complications 1.06, 
95% CI 0.88–1.28; OR for readmission 1.46, 95% CI 0.8–2.66. 
This was also true for reoperation and mortality considered alone 
or included into major complications. Finally results from the 
large prospective PUCCINI cohort study presented as an abstract 
at the 2019 Digestive Disease Week, which included 955 IBD pa-
tients, showed that exposure to anti-TNF therapy, including the 
measurement of drug levels, had no effect on the occurrence of any 
surgical site infection or anastomotic leak.

Vedolizumab
Early data, including a retrospective multicentre analysis comparing 
the postoperative outcomes of 146 patients receiving vedolizumab 
versus 289 patients on anti-TNF therapy, revealed a significantly in-
creased rate of surgical site infections after abdominal surgery in 
patients on vedolizumab.67 However the most recent meta-analysis, 
comparing 307 IBD patients treated with vedolizumab versus 490 
patients on anti-TNF and 535 patients not exposed to preoperative 
biologic therapy, revealed no differences in postoperative infectious 
and overall complications between vedolizumab patients and patients 
without biologic therapy [OR 0.99, respectively 1.00]. A similar out-
come was observed, when comparing patients on vedolizumab with 
those on anti-TNF therapy, for the occurrence of postoperative in-
fectious and overall complications [OR 0.99, resp. 0.92].68 Although 
larger, randomised studies including perioperative drug monitoring 
remain necessary, treatment with vedolizumab appears to be safe in 
the surgical context.

Ustekinumab
Two retrospective multicentre cohort studies compared CD patients 
exposed preoperatively to either ustekinumab [for 3–6  months] 
or to anti-TNF therapy [follow-up to 6  months postoperatively]. 
In univariate analysis, patients on ustekinumab were more likely 
to receive a stoma [70% vs 12.5%; p  <0.001], to be on combin-
ation therapy [25% vs 2.5%; p  =  0.01],69 and to be reoperated 
[16% vs 5%; p  =  0.01].70 Nevertheless, no increases in early or 
late postoperative complications were noted in multivariate ana-
lysis when comparing the surgical outcomes of those 60 patients 
on ustekinumab versus 209 patients receiving anti-TNF therapy.69,70 
Again, studies of better design and larger patient numbers are re-
quired to confirm these results.

Surgery in the context of sepsis carries a high risk for postoperative 
complications, including anastomotic leaks and continued abdom-
inal sepsis.59 Preoperative control of sepsis with antibiotic therapy 
and PD of intra-abdominal abscess followed by elective surgery 
leads to lower rates of stoma creation, fewer complications, and 
shorter hospital length of stay when compared with emergency sur-
gery and surgical drainage.53,59,71 Prolonged [>6 weeks] and high-
dose [≥20 mg prednisolone equivalent] steroids use are associated 
with poorer control of preoperative sepsis.62

Key points for clinical practice
Preoperative optimisation is a key element in successful management 
of complex situations and chronic disease. Many aspects of optimal 
perioperative care are generic and common to all abdominal proced-
ures,72 although some aspects are particularly important in the con-
text of CD [venous thromboembolism prophylaxis, nutrition, iron 
management, drug management, minimally invasive approaches, 
and bowel- and sphincter-sparing techniques].54,73 A good relation-
ship across disciplines and professions is critical.

Section 5. Small-bowel obstruction

Intestinal stenosis frequently occurs in the course of CD. Acute 
small-bowel obstruction typically presents with intractable nausea/
vomiting, abdominal distension, and absence of gas or stool passage 
per anum. Conservative management is the preferred option in the 
absence of peritonitis, including bowel rest, gastric decompression, 
and intravenous fluid therapy. In the presence of active inflammatory 
disease, intravenous steroids should be considered11,17[and Torres 
J. et al. ECCO guidelines on therapeutics in CD Journal of Crohn’s 
and Colitis 2020; in press]. Primary conservative management al-
lows optimisation of the nutritional and immunosuppression status 
before a potential elective surgery.3 Conversely, whenever clinical or 
radiological signs indicate an intestinal perforation, emergency sur-
gery and resection of the diseased bowel loop are required. Early 
surgical consultation is strongly recommended to assess surgical in-
dication and to jointly monitor the progress of a conservative ap-
proach. Episodes of [sub]acute small-bowel obstruction also tend to 
recur over time; hence surgical advice is important in the context of 
interdisciplinary care and discussion of treatment options.

Although symptomatic short strictures are frequent in CD pa-
tients, no RCT comparing surgery versus balloon dilatation has 

Statement 4.4. ECCO CD Treatment GL [2019]

Preoperative control of sepsis is recommended prior to 
abdominal surgery for Crohn’s disease [EL4].

Statement 5.1. ECCO CD Treatment GL [2019]

Deferred surgery is the preferred option in adult patients 
with Crohn´s disease presenting with acute small-bowel 
obstruction without bowel ischaemia or peritonitis [EL4].

Statement 5.2. ECCO CD Treatment GL [2019]

Endoscopic balloon dilatation or surgery are both suit-
able treatment options for patients with short [<5  cm] 
strictures of the terminal ileum in Crohn’s disease. The 
choice of treatment depends on local expertise and pa-
tient preference [EL5].
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been performed. The largest study investigating the benefits 
and risks of balloon dilatation is a pooled analysis published 
in 2017 by Bettenworth et  al., with 1493 patients who under-
went a total of 3213 endoscopic balloon dilatations.74 A total of 
98.6% the strictures were ileal and 62% were anastomotic. The 
primary technical success rate [passage of the endoscope through 
the stricture] was 89.1% and was 80.8% for clinical efficacy 
[symptom-free at completion of follow-up]. Complications [per-
foration and/or bleeding] occurred in 2.8% of the procedures. 
Despite the high initial success rate, 73.5% of the patients under-
went re-dilatation within 24  months and 42.9% required sur-
gical resection.

Similar results were reported in a systematic review by Morar 
et al. who analysed 1089 patients and 2664 dilatations and re-
ported a technical success rate of 90.6% and a clinical success 
rate of 70.2%. Complications occurred in 6.4% of the balloon 
dilatations. At 5  years of follow-up, 75% of the patients had 
undergone surgery.75 There were no differences in outcomes 
when primary or anastomotic strictures were dilated. Recent ob-
servational studies revealed comparable results76-79.76–79 Hence, 
balloon dilatation of both primary and anastomotic short CD 
strictures appears safe and effective in the short term. However, 
recurrence is the rule and the need for surgery is frequent in the 
following 5 years.

Strictureplasty is an established and safe surgical option for treating 
strictures related to CD and is an alternative to bowel resection.80,81 
Strictureplasty is recommended whenever reasonable and technic-
ally feasible, particularly with multiple fibrotic strictures that would 
otherwise require more than a minimal bowel resection.11,82 A meta-
analysis of 1112 patients who underwent 3259 strictureplasties 
[81% HeinekeMikulicz, 10% Finney, 5% side-to-side isoperistaltic] 
before the biologic era revealed a 5-year recurrence rate of 28%.83 
HeinekeMikulicz is the preferred technique for stenotic segments up 
to 6–8 cm, whereas Finney and side-to-side isoperistaltic techniques 
address longer or multiple strictures and require more expertise.84 
Surgical morbidity is in the range of 8–15% and is unrelated to 
stricture length.84,85 Favourable long-term results have been re-
ported81,84,85 and suggest better results for strictureplasty compared 
with resection. A  large Japanese series reviewed 526 patients, of 
whom 435 underwent only bowel resections and 91 had a total of 
199 strictureplasties. At 10  years, the site-specific cumulative rate 
of reoperation was 18% at the anastomosis site versus 7% at the 
strictureplasty site [p <0.01].86

Key points for clinical practice
Whenever possible, elective surgery is preferable to an emergency 
procedure in acute small-bowel obstruction due to a CD stenosis. 
This can be achieved in most scenarios with primary conservative 
management, such as rehydration and nasogastric decompression. 
An interdisciplinary discussion of the treatment options, which 

should also include the patient’s views, should follow. When surgery 
becomes necessary, it is important to thoroughly assess the bowel, 
ideally preoperatively with MRI enterography. MRI enterography 
may reveal a distinction between inflammatory strictures [amenable 
to intensified medical therapy] and fibrotic strictures. Assessing the 
bowel during surgery can also be very useful in identifying stric-
tures. To maximise bowel preservation, the IBD surgeon should be 
familiar with the different kinds of strictureplasties, including non-
conventional strictureplasties. Nonetheless, strictureplasty of the 
colon is not recommended.11

Section 6. Surgical techniques for abdominal CD

A meta-analysis and a Cochrane review of two RCTs87,88 showed 
no statistical difference in any outcomes between laparoscopic and 
open surgery for small-bowel CD. A  more recent meta-analysis, 
which included RCTs and observational studies, revealed fewer 
complications and fewer incisional hernias in favour of the laparo-
scopic approach.89 A  further meta-analysis assessed laparoscopic 
resection for recurrent CD, confirming feasibility and safety in the 
presence of appropriate expertise.90 Conversion to open surgery was 
2.5 times more frequent in this context, although complications did 
not increase. Hence, patients benefit from a laparoscopic approach 
in surgery for primary and recurrent small-bowel CD, with fewer 
postoperative complications and fewer incisional hernias. In the ab-
sence of expertise to perform laparoscopic surgery, emergency oper-
ations should not be delayed.

The decision to create a stoma [primary anastomosis and protective 
stoma or no anastomosis and split stoma] in the context of steroid 
intake relies mostly on clinical grounds and experience. There are 
no data comparing strategies between primary anastomosis or sec-
ondary anastomosis, in CD patients treated with steroids. However, 
prolonged [>6 weeks] and high-dose [≥20 mg prednisolone equiva-
lent] steroid use are associated with postoperative infectious compli-
cations, including anastomotic leakage.58,59,61,62

Statement 5.3. ECCO CD Treatment GL [2019]

Strictureplasty is a safe option to treat small-bowel stric-
tures related to Crohn’s disease. Strictureplasty may be 
preferable to resection of long segments of bowel, with 
potential reduction in surgical recurrence rates [EL3].

Statement 6.1. ECCO CD Treatment GL [2019]

Laparoscopic surgery should be offered as the first-line 
approach in surgery for Crohn’s disease, dependent on 
appropriate expertise [EL2].

Statement 6.2. ECCO CD Treatment GL [2019]

A temporary stoma should be considered if steroids 
cannot be withdrawn or significantly reduced prior to sur-
gery [EL5].

Statement 6.3. ECCO CD Treatment GL [2019]

Primary anastomosis may safely be performed in the 
presence of anti-TNF therapy [EL3], vedolizumab [EL4], 
and ustekinumab [EL4], provided other risk factors have 
been accounted for.
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As discussed earlier in these Guidelines, the effect of anti-TNF 
therapy on anastomosis healing has been largely studied, although 
large RCTs that definitively address this important issue are lacking. 
Overall, the administration of anti-TNF therapy does not seem to 
increase anastomotic risk. However, anti-TNF therapy cannot be 
isolated from its clinical context, either when facing an individual 
patient or in appraising the literature in which several biases con-
found the evaluation of the true effect of anti-TNF therapy [e.g., 
heterogeneity of inclusion criteria and clinical presentation/risk fac-
tors, duration and dose of anti-TNF therapy administered, combin-
ation therapy, absence of drug monitoring]. The same considerations 
apply to vedolizumab and ustekinumab, in which the challenges of 
data evaluation are further compounded by less clinical experience 
and lower patient numbers59,67,68,70,91-118.59,67,68,70,91–118

Previous ECCO Guidelines have declared [laparoscopic] resection 
as the preferred option in patients with localised ileocaecal CD with 
obstructive symptoms but no active inflammation.11

For active non-stenotic disease, a recent randomised multicentre 
European trial compared 143 patients with active, non-stricturing 
disease involving <40 cm of the terminal ileum, in whom conven-
tional therapy had failed, randomized to either infliximab or lap-
aroscopic ileocaecal resection.119 There was no difference in the 
primary outcome of quality of life on the Inflammatory Bowel 
Disease Questionnaire at 12 months nor in general quality of life 
as measured by the Short Form-36 Health Survey. However, oper-
ated patients scored 3.1 points better [95% CI 4.2–6.0] in the phys-
ical subscale of this survey. Serious complications were not different 
between medical and surgical groups. Over a median follow-up 
of 4  years, 37% of the infliximab-treated patients required resec-
tion, whereas 26% of the primarily resected patients were put on 
infliximab. Hence, laparoscopic resection of both stricturing, fibrotic 
disease of the terminal ileum and of an actively diseased terminal 
ileum [<40 cm] can be offered as a sound therapeutic option in an 
interdisciplinary context, with a benefit and risk profile comparable 
to medical therapy.

Technical aspects are important to surgeons and can be influenced 
by many factors, including previous training, personal experience, 
available resources, and clinical situation. The optimal choice of 
anastomosis technique in small-bowel and ileocolic resection has 
been controversial. In the past 10  years, evidence in favour of a 
side-to-side anastomosis has emerged and was confirmed over 

time. The first large meta-analysis by Simillis et  al. included 661 
patients and revealed that the anastomotic leak rate was higher 
for an end-to-end anastomosis versus side-to-side anastomosis 
[OR 4.37; p  =  0.02], including the subgroup of ileocolic anasto-
mosis [OR 3.8; p  =  0.05].120 Overall postoperative complications 
[OR 2.64; p <0.001] and length of hospital stay were accordingly 
higher [by 2.81 days; p = 0.007] when an end-to-end anastomosis 
was performed. A  later meta-analysis by Guo et al. confirmed the 
superiority of a side-to-side anastomosis over other configurations 
in terms of overall postoperative complications [OR 0.6; p = 0.01]. 
However, there were no statistically significant differences for leak 
rate, endoscopic and symptomatic recurrence, and reoperation for 
recurrence.121 A  further meta-analysis by He et  al. compared 396 
stapled side-to-side with 425 hand-sewn end-to-end anastomoses. 
Stapled side-to-side anastomoses were superior in all endpoints: 
overall postoperative complications [OR 0.54, 95% CI 0.32–0.93], 
anastomotic leak [OR 0.45, 95% CI 0.20–1.00], recurrence [OR 
0.20, 95% CI 0.07–0.55], and reoperation for recurrence [OR 0.18, 
95% CI 0.07–0.45].122 Finally, a network meta-analysis of 11 trials 
and 1113 patients confirmed the superiority of stapled side-to-side 
anastomosis in terms of overall complications, clinical recurrence, 
and reoperation for recurrence. Leak rate, surgical site infections, 
mortality, and length of stay were not affected by the choice of the 
anastomosis technique.123 The quality of the studies included in all 
meta-analyses was low, with a minority of patients included in RCTs. 
The general conclusion favours stapled side-to-side anastomosis. 
The diameter of the anastomosis likely plays a role, with an assump-
tion that a wider anastomosis will have a lower rate of clinical and 
surgical recurrences.

When a single colonic segment is involved, a segmental colectomy 
is indicated. Multiple involved colon segments generally indicate a 
[sub]total colectomy as the preferred approach. A meta-analysis by 
Tekkis et al. compared between 223 subtotal/total colectomies with 
ileorectal anastomosis and 265 segmental colectomies for colonic 
CD.124 Although the recurrence rates, complications, and need for a 
permanent stoma were not different, recurrence occurred 4.4 years 
later in the subtotal/total colectomy [p  <  .001]. A  recent meta-
analysis by Angriman et al. evaluated 1436 patients who received 
segmental colectomy [n  =  500], subtotal colectomy [n  =  510], or 
total proctocolectomy [n = 426].125 Complications were more fre-
quent after segmental colectomy than after subtotal colectomy [OR 
2.84, 95% CI 1.16–6.96] and after proctocolectomy than after 
subtotal colectomy [OR 0.19, 95% CI 0.09–0.38]. Hence, subtotal 
colectomy appeared to be the safer procedure, although segmental 
colectomy resulted in fewer permanent stomas than subtotal col-
ectomy [OR 0.52, 95% CI 0.35–0.77]. Regarding CD recurrence, 
subtotal colectomy showed higher CD recurrence [OR 3.53, 95% 
CI 2.45–5.10] and need for repeat surgery [OR 3.52, 95% CI 
2.27–5.44] than total proctocolectomy, whereas no difference in re-
currence was observed between segmental colectomy and subtotal 
colectomy. In the rare situation where two distinct colon segments 
are involved, two segmental resections can be considered instead of 
a subtotal colectomy,11 particularly for the patient who has suffered 

Statement 6.4. ECCO CD Treatment GL [2019]

Laparoscopic resection in patients with limited, non-
stricturing, ileocaecal Crohn’s disease [[diseased terminal 
ileum <40  cm] is a reasonable alternative to infliximab 
therapy [EL2].

Statement 6.5. ECCO CD Treatment GL [2019]

Stapled small-bowel or ileocolic side-to-side anasto-
moses are associated with lower rates of postoperative 
complications than end-to-end anastomoses, in Crohn’s 
disease [EL3].

Statement 6.6. ECCO CD Treatment GL [2019]

Segmental colectomy is appropriate for patients with a 
single involved colonic segment in Crohn’s disease [EL3].
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an extensive loss of small bowel. In summary, the extent of colonic 
resection is indicated by the clinical situation [elective vs emergency 
surgery] and the number of colonic segments involved. Segmental 
colectomy is preferred whenever possible.

The following two options may be discussed in the presence of re-
fractory CD colitis: a [sub]total colectomy, particularly as a poten-
tially life-saving procedure in fulminant colitis, and a defunctioning 
ileostomy to divert the faecal stream and allow for remission, to-
gether with intensified medical therapy.126 A diverting ileostomy may 
delay further procedures, facilitate perioperative optimisation, and 
allow for a limited resection if required at a later stage [i.e., seg-
mental colectomy]. The clinical scenario in which a diverting stoma 
is performed to aid the management of extensive perineal disease 
is covered elsewhere and is not the focus of the present statement.

The literature preceding the biologic era reports initial remission 
rates of up to 90%45,127–129 following creation of a defunctioning 
stoma, which is less than the 50–80% reported in more recent 
series.130,131 Lasting restoration of bowel continuity/stoma reversal 
was effective in up to two-thirds of the patients but was much less 
when perineal disease was also present [i.e. 29–42%].130,131 Surgical 
complications of defunctioning stoma creation were in the expected 
range of 3–10% for stoma prolapse/hernia and <5% renal failure 
due to high-output stoma.130 Further bowel resection was reported 
in up to half of the patients in recent series.130,131 Risk factors for 
[procto]colectomy were severe refractory perineal disease, require-
ment for combined medical therapy, and a history of more than one 
biologic drug. For these patients, early colectomy and end ileostomy 
[as opposed to a defunctioning ileostomy] may be discussed.

Several expert centres have reported their experience with restora-
tive proctocolectomy and ileal pouch-anal anastomosis [IPAA] for 
refractory pancolonic CD. Previous ECCO Guidelines stressed the 
higher complication and failure rates of CD-IPAA, which should 
be restricted to highly motivated patients and to multidisciplinary 
teams, and only in the absence of small-bowel and perineal diseases.11

Panis et  al. compared 31 CD-IPAA patients, without small-
bowel or perianal involvement, with 71 ulcerative colitis IPAA 
[UC-IPAA] patients. No differences in postoperative outcomes 
were reported, whereas the 5-year definitive end ileostomy rate was 
10% in CD-IPAA versus 2% in UC-IPAA patients.132 At 10 years of 
follow-up, rates of CD-related complications were 35%, with 10% 
of the pouches excised.133

Manilich et  al.134 and Fazio et  al.135 reported two large com-
parative series from the same institution for a total of 3754 con-
secutive patients, of whom 150 were CD-IPAA patients. Again, no 
differences in early complications [pelvic sepsis, anastomotic leaks] 
were observed. However, CD-IPAA patients had a higher pouch 
failure rate [13.3%] compared with ulcerative colitis and indeter-
minate colitis patients [5.1% and 4.8%, respectively]. At 10 years, 
80% of CD-IPAA patients retained a functional pouch versus 95% 
in UC-IPAA and indeterminate colitis IPAA.

Reese et al.136 performed a meta-analysis of 3103 patients, of 
whom 225 were CD-IPAA and suffered in comparison from twice 
as many anastomotic strictures and six times more pouch failures 
[32% vs 4.8%, p <0.01]. However, in patients with isolated co-
lonic CD, no significant difference in postoperative complications 
or pouch failure [8% in CD-IPAA patients vs 7.1% in UC-IPAA 
patients] was observed. Importantly, patients with isolated co-
lonic CD did not have more complications or pouch failures than 
UC patients. Nevertheless, IPAA function was poorer in CD pa-
tients [two times more incontinence and urgency], although stool 
frequency did not differ. Similarly, no difference in quality-of-life 
scores were reported in the large Cleveland series, irrespective of 
the indication of IPAA.135

5. Conclusion

There are many options and crossroads in decision making for sur-
gery in CD. Some approaches have been tested over time and were 
described in these surgical guidelines.

Although sufficient training, technical expertise, and an ad-
equate caseload to achieve and maintain subspecialisation in IBD 
surgery are important, the key to success in managing CD is a 
multidisciplinary team, as no specialist alone can solve the CD 
equation.

The present Guidelines have been written with this interdiscip-
linary spirit in mind and summarise the current knowledge at hand. 
The degree of certainty in some aspects of surgery for CD is closer 
to eminence than evidence, thus paving the way for further research 
and better answers. Revealing gaps in evidence is the first step to 
resolution, as research focused on clinical needs and gaps in the cur-
rent evidence will inform guideline updates. Meanwhile, dynamic 
integration of gains in knowledge into the ECCO e-Guide will allow 
for rapid dissemination. Guidelines provide guidance to clinicians, 
who adapt expert knowledge and generic evidence to individualise 
care. It is hoped that the present work will contribute to optimising 
care for patients with CD.
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