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Abstract

Background and Aims:  Surgery is an important treatment for Crohn’s disease [CD], but recurrence 
occurs in up to 80% of individuals post-operatively. The efficacy of several drugs to prevent post-
operative recurrence has been studied in previous meta-analyses, but a number of randomized 
controlled trials [RCTs] have recently been published. We therefore performed an updated 
systematic review and network meta-analysis to investigate this issue.
Methods:  We performed a comprehensive literature search through to July 2018 to identify RCTs 
investigating the endoscopic and clinical recurrence of CD at 12  months post-operatively. We 
performed a random-effects network meta-analysis to produce a pooled relative risk [RR] with 
95% confidence intervals [CIs]. We ranked the treatments according to their P-score.
Results:  We included 10 RCTs, containing 751 patients, in our primary analysis of endoscopic 
recurrence of CD at 12 months. Anti-tumour necrosis factor [TNF]-α therapies were significantly 
better than placebo, either alone [P-score 0.98, RR 0.13; 95% CI 0.04–0.39] or in combination with 
5-aminosalicylates [5-ASAs] [P-score 0.81, RR 0.30; 95% CI 0.12–0.75], or 5-nitroimidazoles [P-score 
0.75, RR 0.40; 95% CI 0.23–0.69]. Combination therapy with a thiopurine and 5-nitroimidazole 
was also more effective than placebo [P-score 0.59, RR 0.56; 95% CI 0.40–0.80], as was thiopurine 
monotherapy [P-score 0.31, RR 0.84; 95% CI 0.74–0.94]. However, neither 5-nitroimidazoles nor 
5-ASAs alone were superior to placebo.
Conclusions:  In network meta-analysis, anti-TNF-α therapies alone, or in combination, appear to 
be the best medications for preventing endoscopic post-operative recurrence of CD.
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1.  Introduction

Up to 80% of patients with Crohn’s disease [CD] will require sur-
gery at some point in their lives, and it is estimated that as many as 
40% may need several surgeries.1,2 Indications for surgery include 
symptoms refractory to medical treatment, bowel obstruction, and 
fistula or abscess formation. The most common surgical procedure is 
intestinal resection. Although in many cases surgery may provide a 
prolonged period of disease control, it is unlikely to be curative, and 
the recurrence rate is high.3 Among patients who have undergone 
ileocaecal resection, which is the most common operation performed 
in CD, endoscopic recurrence rates are as high as 73% at 1 year and 
85% at 3 years post-surgery.4 The risk of clinical recurrence defined 
as symptomatic disease is estimated to be 20–25% per year.5 There is 
a requirement for surgical re-intervention in up 40% of individuals 
after 15 years.6

The efficacy of a number of drugs has been studied, as medical 
prophylaxis to reduce the rate of endoscopic and clinical recurrence 
following intestinal resection. These include 5-aminosalicylates 
[5-ASAs], thiopurines like azathioprine and mercaptopurine, anti-
tumour necrosis factor [TNF]-α therapies, and 5-nitroimidazole anti-
biotics.7–9 Several previous meta-analyses of randomized controlled 
trials [RCTs] have estimated their relative efficacy in this situation, 
with three studies reporting a superiority for anti-TNF-α therapies 
over immunomodulators.10–12

However, this particular patient cohort has inherent complexity, 
and the majority of patients coming to surgery will have either ex-
perienced intolerance to, or failure of, at least one drug regimen. 
Previous meta-analyses have focused on comparing one therapy with 
another,9,10 but in real-world clinical practice the choice is rarely as 
simple as immunomodulator therapy vs anti-TNF therapy in treat-
ment-naive populations. Network meta-analysis allows comparison 
of indirect evidence from clinical studies where head-to-head evi-
dence is not available, or is inconclusive.13 It also allows ranking 
of treatments in order of efficacy.14 Previous network meta-analyses 
have been conducted examining this issue,15 but a number of im-
portant studies examining post-surgical prophylaxis have been pub-
lished in the intervening years since these were conducted. For these 
reasons, we performed a contemporaneous systematic review and 
network meta-analysis to determine the effect of medical therapies 
in the prevention of the post-surgical recurrence of Crohn’s disease.

2.  Materials and Methods

The study was reported according to the extension to the Preferred 
Reporting Items for Systematic reviews and Meta-Analyses 
[PRISMA] guidelines update for network meta-analysis.16

2.1.  Search strategy and study selection
A comprehensive search of the literature was performed to July 
2018. Full details of the search are included in the Supplementary 
Data.

Studies included in this meta-analysis were RCTs recruiting adults 
[age ≥ 16 years] with established CD, and with a history of intestinal 
resection. The intervention had to be an established drug, or a com-
bination of established drugs, for the management of post-operative 
prophylaxis of CD, including 5-ASAs, antibiotics, immunomodu-
lators, anti-TNF-α therapies, or any combination thereof, started 
within 3 months of surgery. The comparator could be another es-
tablished drug, or placebo. Our primary outcome of interest was 
endoscopic recurrence of CD at 12 months after the initial resection. 

A Rutgeerts score of ≥ i2 was used to define endoscopic recurrence, 
as this has been shown to be associated with an increased need for 
subsequent surgery or an escalation of medical therapy.2 Clinical re-
currence, as defined by study investigators, was used as a secondary 
outcome measure. There are a variety of different clinical scores 
available, but these may not be an accurate assessment of mucosal 
inflammation.17 In addition we also performed an analysis to assess 
the overall safety of each medication by pooling the adverse events 
that necessitated ceasing the study medication.

We excluded RCTs in which prophylactic medication was com-
menced after endoscopic recurrence of CD had already been estab-
lished, or beyond 12 months post-surgery; trials comparing different 
doses of the same medication, without an alternative intervention or 
comparator arm; and trials in which subclinical relapse was defined 
based only on radiological evidence.

2.2.  Assessment of risk of bias
Risk of bias was assessed as described in the Cochrane handbook.18 
Data extraction and bias assessments were performed independently 
by two investigators, with any disagreement being resolved by con-
sensus with the research team.

2.3.  Data analysis
We produced a network plot to summarize the treatments and 
RCTs included, and visually inspected the geometry and symmetry 
of the evidence. We then performed a network meta-analysis using 
a frequentist setting, and a random effects model as a conserva-
tive estimate. A network meta-analysis combines direct evidence in 
head-to-head studies with indirect evidence linking treatments that 
may not have been directly compared.13 We ranked the treatments in 
order of the probability of being the most effective treatment with 
a P-score, using the R package Netmeta.14 The P-score is a value be-
tween 0 and 1, with a higher score indicating a greater probability 
of the treatment being ranked as best.14 We produced forest plots of 
the active treatments versus placebo, displaying the relative risk [RR] 
and 95% confidence intervals [CIs] for our primary and secondary 
outcome measures. We then produced league tables to display the 
combined direct and indirect evidence from each treatment com-
parison in the network meta-analysis. Global statistical heterogen-
eity was assessed using the I2 statistic. The I2 measure ranges between 
0% and 100%. Values of 25–49%, 50–74%, and ≥75% are typically 
considered low, moderate, and high levels of heterogeneity, respect-
ively.19 We assessed inconsistency in the network analysis by com-
paring direct and indirect evidence, where available, by producing a 
network heat plot.20,21 These plots have grey squares that represent 
the size of the contribution of the direct estimate in columns com-
pared with the network estimate in rows.21 The coloured squares, 
around these, represent the degree of inconsistency, with red squares 
indicating ‘hotspots’ of inconsistency. In order to investigate sources 
of potential inconsistency, we planned to remove studies that intro-
duced any red ‘hotspots,’ and repeat the analyses. We produced a 
comparison adjusted funnel plot to explore publication bias for all 
available comparisons, versus placebo, using Stata version 14 [Stata 
Corp., College Station, TX, USA]. Symmetry around the effect esti-
mate line indicates the absence of publication bias, or small study 
effects.22

2.4.  Sensitivity analyses
We performed a series of pre-specified sensitivity analyses. First, we 
repeated the primary analysis for clinical and endoscopic recurrence 

694� N.E. Burr et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/13/6/693/5250061 by guest on 26 April 2022

http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjy216#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjy216#supplementary-data


using the per-protocol results from each study, where available. 
Second, we excluded those studies with a high risk of bias. Third, we 
included only studies performed after the year 2000, in order to try 
and account for potential changes in disease management, patient-
related behaviours, and phenotypes of CD over time. We repeated 
our primary analyses using a Bayesian model using WinBUGS and 
the visual basic Microsoft Excel package NetMetaXL.23 Again, we 
used a random effects model and ranked the treatments, in this model 
using the surface under the cumulative ranking curve [SUCRA] value, 
which is equivalent to the P-score used in the frequentist model.14

3.  Results

The search strategy generated 2753 citations, of which, 124 were 
deemed relevant to the systematic review. Following further review 
of abstracts and papers, 15 RCTs were included in the network meta-
analysis (Table 1).24–37 Details of the study selection are shown in 
Figure 1. One study was only published in letter form.29 We excluded 
several trials that did not report recurrence at 12 months.7,38,39 Risk 
of bias of each included study is shown in Supplementary Figures 1 
and 2. Seven studies were at low risk of bias.26,28,30,31,34–36

3.1.  Endoscopic recurrence at 12 months post-
operation according to a Rutgeerts score of ≥i2
We included 10 studies reporting on 751 patients in our primary 
analysis [Supplementary Table 1].26,28,30–37 The network plot illustrat-
ing the number of randomized subjects allocated to each treatment, 
and the studies investigating each treatment comparison, are shown 
in Figure 2. Placebo and thiopurine monotherapy had both the most 
patients, and study comparisons in the network. Anti-TNF-α com-
bination therapies with either 5-ASA or 5-nitroimidazole were the 
least connected treatments, with only one study each.32,37 There was 
no global statistical heterogeneity [I2 = 0%]. The network heat plot 
had no red ‘hotspots’ of inconsistency [Supplementary Figure 3]. 
The comparison adjusted funnel plot only included five placebo-
controlled trials, so we could not exclude publication bias, or other 
small study effects [Supplementary Figure 4].

Anti-TNF-α monotherapy was ranked as the most effective 
treatment [P-score 0.98] [Figure 3], and was significantly more ef-
fective than placebo [RR 0.13; 95% CI 0.04–0.39], 5-ASA mono-
therapy [RR 0.14; 95% CI 0.04–0.43], thiopurine monotherapy 
[RR 0.15; 95% CI 0.05–0.46], 5-nitroimidazole monotherapy [RR 
0.15; 95% CI 0.05–0.49], and thiopurine and 5-nitroimidazole 
combination therapy [RR 0.22; 95% CI 0.07–0.72] [Table 2]. Anti-
TNF-α in combination with 5-ASAs [P-score 0.81; RR 0.30; 95% 
CI 0.12–0.75], anti-TNF-α in combination with a 5-nitroimidazole 
[P-score 0.75; RR 0.40; 95% CI 0.23–0.69], a thiopurine in com-
bination with a 5-nitroimidazole [P-score 0.59; RR 0.56; 95% CI 
0.40–0.80], and thiopurine monotherapy [P-score 0.31; RR 0.84; 
95% CI 0.74–0.94] were also more effective than placebo. 5-nitro-
imidazole and 5-ASA monotherapy were no more effective than pla-
cebo. On indirect comparison, anti-TNF-α monotherapy was more 
effective than all other medications, apart from combination therapy 
with either 5-ASA or 5-nitroimidazole. Combination therapy with 
anti-TNF-α and 5-ASA, anti-TNF-α, and 5-nitroimidazole, and com-
bination therapy with thiopurines and 5-nitroimidazole were signifi-
cantly better than monotherapy with 5-nitroimidazole, thiopurines, 
or 5-ASA [Table 2].

We explored the modified intention-to-treat data from each 
study, where available, due to high proportions of individuals not 

attending for subsequent colonoscopic evaluation. This analysis in-
cluded 10 studies reporting on 589 patients.26,28,30–37 There was no 
global statistical heterogeneity [I2 = 0%]. Anti-TNF-α monotherapy 
was again ranked as the best treatment [P-score 0.98], and was sig-
nificantly more effective than placebo. Anti-TNF-α in combination 
with a 5-ASA or a 5-nitroimidazole, thiopurine monotherapy, and a 
thiopurine in combination with a 5-nitroimidazole were also more 
effective than placebo. Again 5-nitroimidazole and 5-ASA mono-
therapy were not significantly better than placebo, with 5-ASA being 
the worst performing drug [P-score 0.20] [Supplementary Figure 5]. 
Following indirect comparison, anti-TNF-α monotherapy was sig-
nificantly more effective than a thiopurine and a 5-nitroimidazole 
combined, 5-nitroimidazole monotherapy, thiopurine monotherapy, 
and 5-ASA monotherapy.

After excluding studies with a high risk of bias, there were seven 
studies reporting on 614 patients.7,26,28,30,34–36 There was no global 
statistical heterogeneity [I2  =  0%]. Anti-TNF-α monotherapy was 
ranked as the best treatment [P-score  =  1.00]. Thiopurine mono-
therapy, or in combination with 5-nitroimidazole, was also sig-
nificantly better than placebo [Supplementary Figure 6]. When 
excluding studies performed since the year 2000, there were nine 
studies involving 665 patients,7,28,30,32–37 and no global statistical het-
erogeneity [I2 = 0%]. Anti-TNF-α monotherapy was again ranked 
as the most effective treatment [P-score 0.98] and, when in com-
bination with either a 5-nitroimidazole or a 5-ASA, was also more 
effective than placebo. Thiopurines, either in combination with a 
5-nitroimidazole, or as monotherapy were also more effective than 
placebo [Supplementary Figure 7].

We repeated the primary analysis using a Bayesian model. The 
results were similar, using the SUCRA instead of the P-score from 
the frequentist model. Anti-TNF-α remained ranked first, with com-
binations including anti-TNF-α remaining in the first three positions 
[Supplementary Table 1].

3.2.  Clinical recurrence at 12 months post-operation
We included 13 studies, reporting on 898 randomized patients, in 
this analysis [Supplementary Table 2].24–33,35–37 The network plot 
illustrating the number of studies and comparisons is provided in 
Supplementary Figure 8. Global statistical heterogeneity was low 
[I2 = 42%]. The network heat plot showed no red ‘hotspots’ of in-
consistency [Supplementary Figure 9]. Combination therapy with 
anti-TNF-α and a 5-nitroimidazole was ranked as the most effective 
treatment [P-score 0.97], and was significantly more effective than 
placebo [RR 0.06; 95% CI 0.01–0.42]. Thiopurine and 5-nitroimi-
dazole combination therapy, anti-TNF-α monotherapy, and 5-nitro-
imidazole monotherapy were also more effective than placebo 
[Supplementary Figure 10]. The results of the indirect comparisons 
are shown in Table 3.

3.3.  Pooled adverse events
We included 14 studies, reporting on 831 randomized patients in 
this analysis.24,26–33,35–37 Global statistical heterogeneity was low 
[I2  =  29%]. Only 5-nitroimidazole monotherapy was significantly 
worse than placebo, with all other interventions having confidence 
intervals that crossed the line of no effect [Supplementary figure 11].

4.  Discussion

This systematic review and network meta-analysis has shown that anti-
TNF-α agents used alone, or in combination with a 5-nitroimidazole 
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or 5-ASA medication are the most effective in preventing endoscopic 
recurrence of CD post-operatively. Thiopurine medications used 
alone, or in combination with 5-nitroimidazoles were also more ef-
fective than placebo, but did not rank highly on our indirect compari-
sons of the available therapies. Anti-TNF-α therapy, either alone or 
in combination with a 5-ASA, were consistently ranked as the most 
effective therapies in sensitivity analyses based on our primary end 
point, and was also significantly more effective than placebo, thio-
purines, or 5-ASA for our secondary outcome of clinical recurrence 
at 12 months post-surgery. 5-nitroimidazole or 5-ASA monotherapies 
were no better than placebo. Finally, adverse events, necessitating the 
withdrawal of therapy, were only significantly more frequent with 
5-nitroimidazole monotherapy compared with placebo.

We performed an extensive review of the available evidence in 
order to identify 14 RCTs investigating the prevention of endo-
scopic, or clinical, recurrence of CD at 12 months post-operatively. 
Our primary end point was endoscopic recurrence at the surgical 
anastomosis, as this is robust and reproducible. Previous analyses 
have concentrated on clinical recurrence. However, although this 
may lead to increased health-care utilization, it does not correlate 
well with disease activity,17 and would not necessarily warrant es-
calation in therapy alone. We used strict inclusion criteria, as it is 
important to maintain transitivity within a network analysis, only 
combining data with clinical and methodological homogeneity.40 We 
used a rigorous study end point, including only those studies that 
reported a Rutgeerts score of ≥i2 at 12 months, in order to allow 
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Figure 2.  Network plot of studies included in the primary analysis. The nodes correspond to the number of patients included in the network, and the thickness 
of the connecting lines corresponds to the number of trials between comparators.
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Figure 1.  Flow diagram of search strategy and included studies.
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like-for-like comparisons in our analyses. We feel that it is essen-
tial that when studies are combined in a network meta-analysis they 
should have identical end points and duration to minimize bias. This 
meant that the 2016 study by Regueiro et al.7 comparing infliximab 
and placebo was excluded, as recurrence at 19 months was reported. 
This study reported similar results to our primary analysis with sig-
nificant benefit for anti-TNF-α [infliximab] compared with placebo 
for the prevention of endoscopic recurrence.

We could not assess for evidence of publication bias via our com-
parison-adjusted funnel plots, but there were no ‘hotspots’ of incon-
sistency between direct and indirect evidence from our heat plots. All 
studies were randomized trials, included patients after a primary resec-
tion for Crohn’s disease, and had comparable characteristics at base-
line, justifying their synthesis in a network meta-analysis. Statistical 
heterogeneity was low for our primary and secondary analyses.

There were several limitations of this study. Although we in-
cluded 751 patients in our primary analysis, there was only one 
study, randomizing 15 patients, investigating the efficacy of anti-
TNF-α and 5-ASA combination therapy.32 Similarly there was only 
one treatment node for combination treatment with anti-TNF-α and 
5-nitroimidazole. This made the network sparse. There were only 38 
patients, randomized in three trials, investigating anti-TNF-α mono-
therapy therapies.31,33,35 The relatively small number of patients in 
each treatment arm resulted in wide confidence intervals in some 
instances, notably for our secondary outcome measure of clinical 
recurrence. All of the studies were conducted in secondary care, al-
though patients will almost certainly be managed in this setting after 
a resection.

Combination therapy with an anti-TNF-α and a thiopurine is 
better than with either medication alone in both inducing and main-
taining remission in moderate to severe CD.41 It is therefore sur-
prising that no RCT, to date, has used this combination therapy in 
a post-operative cohort. There is some evidence from retrospective 
studies that combination therapy with anti-TNF-α therapy and 
immunomodulator medication led to significantly better prevention 
of post-operative recurrence.4,42 We did not identify any eligible tri-
als comparing different anti-TNF-α medications that met our inclu-
sion criteria. There has been one study comparing infliximab and 
adalimumab, but this included a highly selected patient group, and 
was excluded from our meta-analysis.43 In this RCT, both interven-
tion groups were given a short, 2-week course of metronidazole, and 
participants were selected to be those at high risk of recurrence with 
the presence of two known risk factors for CD recurrence. There 
was no significant difference in rates of endoscopic recurrence at 
12 months [p = 0.10], with 3 out 20 patients overall receiving either 
drug reaching this end point. Further evidence is therefore needed 
to guide selection of a specific anti-TNF-α therapy in this situation, 
and we suggest prescription according to local policies when con-
sidering which anti-TNF-α to commence post-operatively as part of 
conventional care.

We found no significant benefit of 5-ASA or 5-nitroimidazole for 
preventing endoscopic recurrence at 12 months. This is an important 
finding as current European Crohn’s and Colitis Organisation44 and 
American College of Gastroenterology guidelines advocate both 
treatments for low-risk patients, albeit as a conditional recommen-
dation with a low level of evidence.45 A  previous meta-analyses 

Table 2.  League table showing the efficacy of treatments for prevention of endoscopic recurrence of Crohn’s disease at 12 months post-
operation, defined as a Rutgeerts score of ≥i2.

Anti-TNF-α
0.42 [0.10; 1.74] Anti-TNF-α and 

5-ASA
      

0.32 [0.09; 1.10] 0.76 [0.26; 2.19] Anti-TNF-α and 
5-Nitroimidazole

     

0.22 [0.07; 0.72] 0.53 [0.20; 1.41] 0.70 [0.46; 1.08] Thiopurine and 
5-Nitroimidazole

    

0.15 [0.05; 0.49] 0.37 [0.14; 0.95] 0.49 [0.29; 0.82] 0.70 [0.52; 0.93] 5-Nitroimidazole    
0.15 [0.05; 0.46] 0.36 [0.14; 0.90] 0.47 [0.27; 0.83] 0.67 [0.47; 0.96] 0.97 [0.74; 1.26] Thiopurine   
0.14 [0.04; 0.43] 0.33 [0.14; 0.78] 0.43 [0.24; 0.79] 0.62 [0.40; 0.95] 0.88 [0.62; 1.26] 0.91 [0.70; 1.19] 5-ASA  
0.13 [0.04; 0.39] 0.30 [0.12; 0.75] 0.40 [0.23; 0.69] 0.56 [0.40; 0.80] 0.81 [0.64; 1.03] 0.84 [0.74; 0.94] 0.92 [0.70; 1.20] Placebo

Note: Combined direct and indirect evidence. The treatments are shown in relative ranking of efficacy. The treatment in the top-left position is considered ‘best’, 
and shaded boxes represent statistically significant comparisons. The comparisons should be read from left to right.

Treatment
Comparison: other vs ‘Placebo’

(Random Effects Model) RR 95% CI P-score

Anti-TNF-α
Anti-TNF-α & 5-ASA

Anti-TNF-α & 5-Nitroimidazole
Thiopurine & 5-Nitroimidazole

5-Nitroimidazole
Thiopurine

5-ASA

0.13 [0.04; 0.39]
0.30 [0.12; 0.75]
0.40 [0.23; 0.69]
0.56 [0.40; 0.80]
0.81 [0.64; 1.03]
0.84 [0.74; 0.94]
0.92 [0.70; 1.20]
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0.04 0.75 1.5
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Figure 3.  Forest plot displaying the network meta-analysis results of treatments versus placebo for prevention of endoscopic recurrence of Crohn’s disease 
12 months post-operation. The P-score [between 0 and 1, the higher the better] is the probability of the treatment being ranked ‘best’ in the network meta-analysis.
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found a significant benefit of 5-ASA preparations versus placebo 
[RR 0.86; 95% CI 0.74–0.99], but this study did not use identical 
end points in each of the included trials, which may explain the dif-
ference in the efficacy of 5-ASAs in our analyses.9

It is important to try and individualize treatment for those with 
CD, and there will be a proportion of patients who do not experi-
ence a relapse post-operatively, despite not being on any prophylaxis 
therapy. The placebo response rate for the prevention of endoscopic 
recurrence in the RCTs included in this meta-analysis ranged from 
13%36 to 46%.31 It was beyond the remit of this meta-analysis, and 
the individual trials included within it, to try to determine aetio-
logical factors that may predict relapse. Risk factors for relapse 
reported in previous observational studies include young age at pres-
entation, penetrating phenotype, smoking,46,47 and the presence of 
adherent Escherichia coli bacteria at the resection margins.48 A re-
cent prospective cohort study found that penetrating disease behav-
iour was an independent predictor of recurrence, and post-operative 
anti-TNF-α agents were significantly more likely to prevent endo-
scopic [p < 0.001] and clinical [p = 0.018] relapse.49 A  sub-group 
analysis from the TOPPIC trial,36 which was included in this meta-
analysis, found that thiopurine therapy only appeared to be signifi-
cantly more effective than placebo in smokers.

This issue is an important one. In clinical practice most gastro-
enterologists adopt a pragmatic approach, weighing the benefits of 
prophylaxis against the risks of adverse events from, and the costs 
of, therapy.50 A cost-effectiveness analysis reported that thiopurine 
drugs had the most favorable incremental cost-effectiveness ratio 
[ICER] in the prevention of clinical recurrence up to 1 year post-
surgery, and mesalazine the most favorable ICER at 5 years.51 Anti-
TNF-α agents, which we have shown in this study to be the most 
efficacious, in terms of their ability to reduce endoscopic recur-
rence at 12 months, were the least cost-effective, with an ICER per 
quality-adjusted life-year of $1.9 million. Published guidelines from 
major professional societies have been inconsistent in their recom-
mendations concerning postoperative prophylaxis. The American 
College of Gastroenterology recommends prophylactic treatment 
after small intestinal resection in patients with risk factors for re-
currence, and specifically that anti-TNF agents should be started 
within 4 weeks of surgery in high-risk patients, combined with an 
immunomodulator to decrease immunogenicity and decrease loss of 
response, although the lack of data to support combination therapy 
is acknowledged.45 The European Crohn’s and Colitis Organisation 
recommends prophylactic treatment after small intestinal resection, 
and favours thiopurines over both 5-ASAs and 5-nitroimidazole 

antibiotics,44 but the British Society of Gastroenterology does not 
endorse this view.52 The guidelines are, however, consistent on ad-
vising close follow-up, with endoscopic evaluation recommended 
within 1 year of surgery. Beyond this time frame, there are a range 
of possible approaches for monitoring disease activity, including re-
peated endoscopic evaluation, wireless capsule endoscopy, or via 
biomarkers, with some evidence that faecal calprotectin performs 
better than C-reactive protein in this setting.53 Future trials should 
address the benefits of planned prophylactic therapy against a more 
reactive algorithm, based on the results of planned endoscopic as-
sessments. Data on longer term follow-up beyond a year is also re-
quired, because it remains unclear how long prophylactic therapy 
is required for.

We have shown that anti-TNF-α therapy provided the greatest 
protection against post-operative recurrence of CD. Despite this, we 
would not advocate universal treatment, and medical therapy needs 
to be targeted at those most at risk. Information from large-scale 
prospective studies or robust large-scale retrospective analyses is 
urgently required to identify those patients with Crohn’s disease at 
highest risk of recurrence post-surgery.
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Table 3.  League table showing the efficacy of treatments for prevention of clinical recurrence of Crohn’s disease at 12 months post-operation.

Anti-TNF-α and 
5-Nitroimidazole
0.41 [0.15; 1.15] Thiopurine and 

5-Nitroimidazole
      

0.22 [0.02; 2.20] 0.52 [0.06; 4.20] Anti-TNF-α      
0.18 [0.03; 1.06] 0.44 [0.10; 1.84] 0.84 [0.19; 3.84] 5-Nitroimidazole     
0.09 [0.01; 1.26] 0.21 [0.02; 2.47] 0.41 [0.05; 3.16] 0.49 [0.07; 3.54] Anti-TNF-α and 

5-ASA
   

0.06 [0.01; 0.42] 0.14 [0.03; 0.76] 0.27 [0.08; 0.89] 0.32 [0.13; 0.80] 0.65 [0.11; 3.78] Placebo   
0.05 [0.01; 0.41] 0.13 [0.02; 0.75] 0.24 [0.08; 0.76] 0.29 [0.10; 0.84] 0.59 [0.10; 3.34] 0.90 [0.52; 1.58] Thiopurine  
0.05 [0.01; 0.37] 0.11 [0.02; 0.68] 0.22 [0.07; 0.71] 0.26 [0.09; 0.75] 0.53 [0.10; 2.84] 0.82 [0.48; 1.41] 0.91 [0.56; 1.46] 5-ASA

Note: Combined direct and indirect evidence. The treatments are shown in relative ranking of efficacy. The treatment in the top-left position is considered ‘best’ 
and shaded boxes represent statistically significant comparisons. The comparisons should be read from left to right. Clinical recurrence was defined as per the 
individual study criteria.
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