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Abstract

Background and Aims

Surgeryis animportant treatment for Crofmdisease (CD) but recurrence ocdargpto 80%
of individuals post-operatively. The efficacy of several diiogsrevent post-operative
recurrence has been studiagrevious metaalyses, but a number of randoetdsontrolled
trials (RCTs) have recently been publishéte therefore performednupdated systematic

review and network meta-analysisinvestigate this issue.

Methods

We performed a comprehensive literature search thraugbly 20180 identify RCTs
investigating the endoscopic and clinical recurrend@®ht 12 months post-operativelwe
performed a random-effects network meta-anakyspgoduce a pooled relative risk (RR) with

95% confidence intervals (CId)e ranked the treatments accordiogheir P-score.

Results

We included enRCTs, containing 751 patients,our primary analysis of endoscopic
recurrence o€D at 12 months. Anti-tumour necrosis factor (TNE)kerapies were significantly
better than placebo, either aldfescore 0.98RR 0.13; 95%CI 0.04to 0.39) orin combination
with 5-aminosalicylateés-ASAs) (P-score 0.81RR 0.30; 95%Cl 0.12to 0.75), or 5-
nitroimidazolegP-score 0.75RR 0.40; 95%C1 0.23to 0.69). Combination therapy with a
thiopurine and 5-nitroimidazole was also more effective than plagéeboore 0.59RR 0.56;
95%Cl 0.40to 0.80, aswas thiopurine monotherajfl-score 0.31RR 0.84; 95%CI 0.74to

0.94). However, neither 5-nitroimidazoles nor 5-ASAs alone were supeptacebo.
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Conclusions

In network meta-analysis anti-TNktherapies alone, an combination, appedo be the best

medications for preventing endoscopic post-operative recurreri@e. of
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INTRODUCTION

Up to 80% of patients with Crohn's disease (CD) will require surgesgme pointn
their lives, andt is estimated thaaismanyas40% may need several surgeriesindications for
surgery include symptoms refractdoymedical treatment, bowel obstruction, and fistula or
abscess formation. The most common surgical proceslurestinal resection. Although
many cases, surgery may provide a prolonged period of disease abrgnahlikely to be
curative, and the recurrence ratdigh.® Among patients who have undergone ilesizd
resection, whiclis the most common operation performedD, endoscopic recurrence rates
areashighas73%at 1 year and 85%t 3 years post-surgery. The risk of clinical recurrence
definedassymptomatic diseass estimatedo be 20%to 25% per year. Theeis a requirement

for surgicalre-interventionin up 40% of individuals after 15 yeaPs.

The efficacyof a number of drugs has been studasinedical prophylaxigo reduce the
rate of endoscopic and clinical recurrence following intestinal resection. These include 5-
aminosalicylate$5-ASAS), thiopurines like azathioprine and mercaptopurine, anti-tumour
necrosis factor (TNF)-therapies, and 5-nitroimidazole antibioti€$ Several previous meta-
analyses of randomised controlled trials (RCTs) have estimated their relative dffitaisy
situation, with three studies reporting a superiority for anti-tNRerapies over

immunomodulatorst®*?

However, this particular patient cohort has inherent complexity and the majority of

patients comingo surgery will have either experienced intoleratwer failure of,at least one
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drug regimen. Previous meta-analyses have focused on comparing one therapy with’aflother,
butin real-world clinical practice the choiterarelyassimpleasimmunomodulator therapy vs
anti-TNF therapyn treatment-naive populationsetwork meta-analysis allows comparison of
indirect evidence from clinical studies where héatiead evidencis not available, or
inconclusive®® It also allows ranking of treatmeritsorder of efficacy: Previous network
meta-analyses have been conducted examining this t3$ug,a number of important studies
examining post-surgical prophylaxis have been publigh#uke intervening years since these
were conducted. For these reasavesperformed a contemporaneous systematic review and
network meta-analysi® determine the effect of medical theragieshe prevention of the post-

surgical recurrencef Crohn's disease.
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MATERIALSAND METHODS

The study was reported accordioghe extensiomo the Preferred Reporting Items for

Systematic reviews and Meta-Analyses (PRISMA) guidelines update for network meta-analysis.

16

Search Strategy and Study Selection

A comprehensive search of the literature was perfotmddly 2018. Full details of the

search are included the supplementary materials.

Studies includech this meta-analysis were RCTs recruiting adults gdeyears) with
established CD, and with a histarf/intestinal resection. The intervention hadean
established drug, or combination of established drugs, for the management of post-operative
prophylaxis of CD, including 5-ASAs, antibiotics, immunomodulators, anti-GNiferapies, or
any combination thereof, started within 3 months of surgery. The comparator could be another
established dgj or placebo. Our primary outcome of interest was endoscopic recurre@te of
at 12 months after the initial resection. A Rutgeerts scoreidfvas usedo define endoscopic
recurrenceasthis has been showa be associated with an increased need for subsequent
surgery oan escalation of medical theragyClinical recurrenceasdefinedby study
investigators, was usea secondary outcome measure. There are a variety of different clinical

scores available, but these may noabaccurate assessment of mucosal inflammatidn.
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additionwe also performe@n analyseso assess the overall safetyaachmedicationby

pooling the adverse events which necessitated ceasing the study medication.

We excluded RCTé which prophylactic medication was commenced after endoscopic
recurrence o€D had already been established, or beyond 12 months post-surgery, trials
comparing different doses of the same medication, withoatternative intervention or
comparator arm, and triails which sub-clinical relapse was defined based only on radialbgic

evidence.

Assessment of Risk of Bias

Risk of bias was assessastlescribedn the Cochrane handbod®.Data extraction and
bias assessments were performed independepntlyo investigators with any disagreement

being resolvedby consensus with the research team.

Data Analysis

We produced a network plod summarise the treatments and RCTs included and visually
inspect the geometry and symmetry of the evideweethen performed a network meta-analysis
using a frequentist setting, and random effects magielconservative estimate. A network
meta-analysis combines direct evidence, hedtkad studies, with indirect evidence linking
treatments that may not have been directly compat&de ranked the treatmenits order of the

probability of being the most effective treatment with a P-score, using the R package Nétmeta.

The P-scorés a value between 0 and 1, with a higher score indicating a greater probability of the
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treatment being rankeasbest.** We produced forest plots of the active treatments versus
placebo, displaying the relative risk (RR) and 95% confidence intervals (CI) for our primary and
secondary outcome measurég then produced league tabteslisplay the combined direct

and indirect evidence froeachtreatment comparisan the network meta-analysis. Global
statistical heterogeneity was assessed using 8tatistic. The3dmeasure ranges betwe@¥h

and 100%. Values of 25% 49%, 50%t0 74%, and>75% are typically considered low,

moderate, and high levels of heterogeneity, respectiVélie assessed inconsisterinythe

network analysi®y comparing direct and indirect evidence, where avail&lyiproducing a
network heat plo£®?! Theseplots have grey sques which represent the size of the contribution
of the direct estimatim columns comparet the network estimatia rows.?! The coloured
squares, around these, represent the degree of inconsistency, with red squares indicating
“hotspots of inconsistencyln order to investigate sourcepotential inconsistencyye

plannedio remove studies that introduced any radtspots, and repeat the analys&¥e

produced a comparison adjusted funnel fdaxplore publication bias for all available
comparisons, versus placebo, using Stata version 14 (Stata Corp., College Station, TX, USA).
Symmetry around the effect estimate line indicates the absence of publication bias, or small

study effects?

Sensitivity Analyses

We performed a seried pre-specified sensitivity analyses. Firsthe repeated the
primary analysis for clinical and endoscopic recurrence using the per-protocol results from each

study, where available. Secondhyg excluded those studies with a high risk of bias. Thinaby,
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included only studies performed after the year 2000rderto try and account for potential

changesn disease management, patient-related behaviours, and phenot@izs\aér time.

We repeated our primary analyses using a Bayesian model using WinBUGS and the visual basic
Microsoft Excel package NetMetaXf Again,we used a random effects model and ranked the
treatmentsin this model using the surface under the cumulative ranking curve (SUCRA) value,

whichis equivalento the P-score usdd the frequentist modet?
RESULTS

The search strategy genera®@®3 citations, of which, 124 were deemed reletatie
systematic review. Following further revies abstracts and papers, 14 RCTs were inclilled
the network meta-analysi§"®’ Details of the study selection are shawifrigure 1. One study
was only publisheth letter form.?® We excluded several trials that did not report recurretice
12 months/**°Risk of bias of each included stuidyshownin Supplementary Figures 1 and 2.

Seven studies wew low risk of bias?%:28-30:31.386

Endoscopic Recurrence at 12 Months Post-oper ation According to a Rutgeerts Score >i2

Weincluded 10 studies reporting on 751 patiemtsur primary analysis (Supplementary
Table 1)26283%7 The network plotll ustrating the number of randomised sut§etiocatedto
eachtreatment, and the studies investigating each treatment comp#islooywnin Figure 2.
Placebo and thiopurine monotherapy had both the most patients, and study comppetiigons
network. Anti-TNFe. combination therapies with either 5-ASA or 5-nitroimidazole were the
least connected treatments, with only one study é&t¢h There was no global statistical

heterogeneityl>= 0%). The network heat plot had no réubtspots of inconsistency
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(Supplementary Figure 3). The comparison adjusted funnel plot only included five placebo-
controlled trialssowe could not exclude publication bias, or other small study effects

(Supplementary Figure 4).

Anti-TNF-o. monotherapy was rankedthe most effective treatmefiR-score 0.98)
(Figure 3), and was significantly more effective than placebo (RR 0.13C9%404t0 0.39), 5-
ASA monotherapy (RR 0.14; 95@ 0.04to 0.43), thiopurine monotherapy (RR 0.15; 968%
0.05to0 0.46), 5-nitroimidazole monotherapy (RR 0.15; 96%®.05t0 0.49), and thiopurine and
5-nitroimidazole combination therapy (RR 0.22; 96%0.07to 0.72) (Table 2). Anti-TNFin
combination with 5-ASA¢P-score 0.81RR 0.30; 95%CI 0.12t0 0.75), anti-TNFe. in
combination with a 5-nitroimidazol@-score 0.75RR 0.40; 95%Cl 0.23to 0.69), a thiopurine
in combination with a 5-nitroimidazol@-score 0.59RR 0.56; 95%CI 0.40to 0.80), and
thiopurine monotherap{P-score 0.31RR 0.84; 95%CI 0.74to 0.94) were also more effective
than placebo. 5-nitroimidazole and 5-ASA monotherapy were no more effective than placebo.
Onindirect comparison anti-TNE-monotherapy was more effective than all other medications
apart from combination therapy with either 5-ASA or 5-nitroimidazole. Combination therapy
with anti-TNF-a and 5-ASA, anti-TNFe and 5-nitroimidazole, and combination therapy with
thiopurines and 5-nitroimidazole were significantly better than monotherapy with 5-

nitroimidazole, thiopurines or 5-ASA (Table 2).

We explored the modified intentioio-treat data froneachstudy, where available, doe
high proportions of individuals not attending for subsequent colonoscopic evaluation. This
analysis included 10 studies reporting on 589 patié&3%’ There waso global statistical

heterogeneityl? = 0%). Anti-TNF-o. monotherapy was again rankasthe best treatmeie-
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score 0.98), and was significantly more effective than placebo. AntieliNlEombination with

a 5-ASA or a 5-nitroimidazole, thiopurine monotherapy, and a thiopurioembination with a
5-nitroimidazole were also more effective than placebo. Again 5-nitroimidazole aB&\5-A
monotherapy were not significantly better than placebo, with 5-ASA the worst performing drug
(P-score 0.20) (Supplementary Figure 5). Following indirect comparison, antieTNF-
monotherapy was significantly more effective than a thiopurine and a 5-nitroimidazole

combired, 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.”?628:303%6 Therewa no global statistical heterogene{ty = 0%). Anti-TNFe
monotherapy was rankegthe best treatmeifP-score =1.00). Thiopurine monotherapyjror
combination with 5-nitroimidazole, agalso significantly better than placebo (Supplementary
Figure 6). When excluding studies performed since the year 2000 there were nine studies
involving 665 patients, 2327 and no global statistical heterogendify= 0%). Anti-TNF-a
monotherapy was again rankasthe most effective treatmegR-score 0.98) and, when
combination with either a 5-nitroimidazole or a 5-ASA, was also more effective than placebo.
Thiopurines, eitherin combination with a 5-nitroimidazole, asmonotherapy 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<f Mffaained ranked
first, with combinations including Anti-TNk-remainingin the first 3 positions (Supplementary

Table 1).
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Clinical Recurrence at 12 Months Post-operation

We included 13 studies, reporting on 898 randomised patierttsis analysis
(Supplementary Tab[2). 2#333%3" The network plot illustrating the numbersifidies and
comparisonss providedin Supplementary Figure 8. Global statistical heterogeneity waéfow
= 42%). The network heat plot showed no réabtspot3 of inconsistency (Supplementary
Figure 9). Combination therapy with anti-TNFand a 5-nitroimidazole was rankasithe most
effective treatmeniP-score 0.97), and was significantly more effective than placebo (RR 0.06;
95%ClI 0.01to 0.42). Thiopurine and 5-nitroimidazole combination therapy, anti-&NF-
monotherapy, and 5-nitroimidazole monotherapy were also more effective than placebo

(Supplementary Figurg0). The results of the indirect comparisons are shiovirable 3.

Pooled adver se events

We included 14 studies, reporting on 831 randomised patietits analysis?*2°333%/

Global statistical heterogeneity was I(\= 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)
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DISCUSSION

This systematic review and network meta-analysis has shown that anti-aints
used alone, dn combination with a 5-nitroimidazole or 5-ASA medication are the most
effectivein preventing endoscopic recurrerafeCD post-operatively. Thiopurine medications
used alone, dn combination with 5-nitroimidazoles were also more effective than placebo, but
did not rank highly on our indirect comparisons of the available therapies. AntiTthgrapy,
either aloneor in combination with a 5-ASA, were consistently radlasthe most effective
therapiesn sensitivity analyses based on our primary endpoint, and was also significantly more
effective than placebo, thiopurines, or 5-ASA for our secondary outoboimical recurrenceat
12 months post-surgery. 5-nitroimidazole or 5-ASA monotherapiesnodyetter than placebo.
Finally, adverse events, necessitating the withdrawal of therapy, were only significantly more

frequent with 5-nitroimidazole monotherapy compared with placebo.

We performedan extensive reviewf the availableevidencein orderto identify 14 RCTs
investigating the prevention of endoscopicglinical, recurrencef CD at 12 months post-

operatively. Our primary endpoint was endoscopic recurratibe surgical anastomosasthis
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is robust and reproducible. Previous analyses have concentrated on clinical recurrence. However,
although this may leai increased healthcare utilisatiohgdoes not correlate well with disease
activity, *” and would not necessarily warrant escalatiotherapy aloneWe used strict
inclusion criteriaasit is importanto maintain transitivity within a network analysis, only
combining data with clinical and methodological homogen&itye used a rigorous study
endpoint, including only those studies that reported a Rutgeerts scer2af12 monthsin
orderto allow like-for-like comparisons) our analyses/Ve feel thatit is essential that when
studies are combined a network meta-analysis they should have identical endpoints and
durationto minimise bias. This meant that the 2016 stagfRegueircetal.” comparing
infliximab and placebo was excludexsrecurrenceat 19 months was reported. This study
reported similar result® our primary analysis with significant benefit for anti-TNF-

(infliximab) comparedo placebo for the prevention of endoscopic recurrence.

We could not assess for evidence of publication bias via our comparison adjusted funnel
plots, but there were Hthotspoté of inconsistency between direct and indirect evidence from
our heat plots. All studies were randomised trials, included patients after a primary resection for
Crohn's disease, and had comparable characteratiizseline, justifying their synthesisa
network meta-analysis. Statistical heterogeneity was low for our primary and secondary

analyses.

There were several limitations of this study. Althowghincluded 751 patients our
primary analysisthere was only one study, randomising 15 patients, investigating the efficacy of
anti-TNF-a and 5-ASA combination therap¥. Similarly there was only one treatment node for

combination treatment with anti-TNé&and 5-nitroimidazole. This made the network sparse.
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There were only 38 patients, randomigethree trials, investigating anti-TNd&monotherapy
therapies®'***The relatively small number of patienseachtreatment arm resultéd wide
confidence intervalgn some instances, notably for our secondary outcome measure of clinical
recurrence. All of the studies were condudtedecondary care, although patients will almost

certainly be managed this setting after a resection.

Combination therapy withnanti-TNFa and a thiopurinés better than either medication
alonein both inducing and maintaining remissiormoderateo severe CD* It is therefore
surprising that n&RCT, to date, has used this combination therepg post-operative cohort.
Thereis some evidence from retrospective studies that combination therapy with anti-TNF-
therapy and immunomodulator medication tedignificantly better prevention of post-operative

recurrence**?

We did not identify any eligible trials comparing different anti-TiNF-

medications that met our inclusion 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* In thisRCT, both intervention groups were given a short, 2-week cairse
metronidazole, and participants were seletbdzk thoseat high risk of recurrence with the

presence of two known risk factors 0D recurrence. There was no significant differeimce

rates of endoscopic recurreratel 2 monthgp = 0.10) with 3 out 20 patients overall receiving

either drug reaching this endpoint. Further evidestieerefore needei guide selection of a

specific anti-TNFe therapyin this situation, angve suggest prescription accorditalocal

policies when considering which anti-TNFt0 commence post-operativedg part of

conventional care.
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We found no significant benefit of 5-ASér 5-nitroimidazole for preventing endoscopic
recurrenceat 12 months. Thigs animportant findingascurrent Europea@rohn’s and Colitis
Organisatiorf* and American College of Gastroenterology guidelines advocate both treatments
for low-risk patients, albe#sa conditional recommendation with a low level of evidefta.
previous meta-analyses found a significant benefit of 5-ASA preparations versus placebo (RR
0.86; 95%CI 0.74to 0.99) but this study did not use identical endpaimesachof the included

trials, which may explain the differenethe efficacy of 5-ASAsn our analyses,

It is importantto try and individualise treatment for those with CD, and there will be a

proportion of patients who do not experience a relapse post-operatively, despite not being on any

prophylaxis therapy. The placebo response rate for the prevention of endoscopic regurrence
the RCTs includeth this meta-analysis ranged from 1380 46%.%! It was beyond the remit

of this meta-analysis, and the individual trials included withito try and determine

aetiological factors that may pretlrelapse. Risk factors for relapse repoitegrevious
observational studies include young agpresentation, penetrating phenotype, smoKihg the
presence of adherent Escherichia coli bactgriae resection margin® A recent prospective
cohort study found that penetrating disease behavioawiaslependent predictor of recurrence,
and post-operative anti-TNé-agents were significantly more likelly prevent endoscopi@ <
0.001) and clinicafp = 0.018) relapsé? A sub-group analysis from the TOPPIC triflwhich

was includedn this meta-analysis, found that thiopurine therapy only appéautssl

significantly more effective than placelvosmokers.

This issueis animportant oneln clinical practice most gastroenterologists adopt a

pragmatic approach, weighing the benefits of prophylaxis against the risks of adverse events
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from, and the costs of, therapg§ A cost-effectiveness analysis reported that thiopurine drugs

had the most favorable incremental cost-effectiveness ratio (I{DERY prevention of clinical
recurrence upo 1 year post-surgery, and mesalazine the most favorable &CERears> Anti-

TNF-o agentswhich we have showin this studyto be the most efficacious) terms of their

ability to reduce endoscopic recurreratdl2 months, were the least cost-effective, \athCER

per quality-adjusted life year of $1.9 million. Published guidelines from major professional
societies have been inconsistentheir recommendations concerning postoperative prophylaxis.
The American College of Gastroenterology recommends proployteeitment after small

intestinal resectiom patients with risk factors for recurrence and specifically trit,TNF

agents should be started within 4 weeks of surelygh-risk patients combined witn
immunomodulatoto decrease immunogenicity and decrease loss of response, although the lack
of datato support combination therajyacknowledged®® The European Crohs and Colitis
Organisation recommends prophylactic treatment after small intestinal resection, and favours
thiopurines over both 5-ASAs and 5-nitroimidazole antibiofitbut the British Societpf
Gastroenterology does not endorse this viéWhe guidelines are however, consistent on

advising close follow-up, with endoscopic evaluation recommended within 1 year of surgery.
Beyond this timeframe, there are a range of possible appraaamnesitor disease activity,

including repeated endoscopic evaluation, wireless capsule endoscopy, or via biomarkers, with
some evidence that faecal calprotectin performs better than C-reactive proésmsetting>?

Future trials should address the benefits of planned prophylactic therapy against a more reactive
algorithm based on the results of planned endoscopic assessments. Data on longer term follow-
up beyond a yeas also requiredsit remains unclear how long prophylactic therapsequired

for.
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We have shown that anti-TNé&therapy provided the greatest protection against post-
operative recurrence @iD. Despite thisywe would not advocate universal treatment, and
medical therapy needs be targetedtthose mosatrisk. Information from large scale
prospective studies or robust large scale retrospective analysgently requiredo identify

those patients with Crotndiseasat highest risk of recurrence post-surgery.
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FIGURE LEGENDS

Figure 1 - Flow diagram of search strategy and included studies.

Figure 2 — Network plot of studiesincluded in the primary analysis.

e Legend. 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.

Figure 3 - Forest plot displaying the network meta-analysisresults of treatments ver sus
placebo for prevention of endoscopic recurrence of Crohn’s disease 12 months post-

oper ation.
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Legend. P-Score (between-01, higher the better$ the probabilityof the treatment

being rankedbest” in network meta-analysis.
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TABLES

Table 1: Characteristics of Included Studies.

Study Geogr aphical Patient Group Number of Drug, dosage, Criteriaused to Criteriaused to
L ocation Studied Patients (% schedule, and define Endoscopic defineclinical
Female) duration of therapy relapse relapse
Lennard-Jones, UK CD patients after 35 (not reported) Sulfasalazine 1gt.i.d. Rutgeerts»i2 not Clinician-
19774 ileum and/or colonic versus placebo. reported determined

resection. Unselectec

Wenckert1978° Europe CD patients after 66 (50) Salazosulphapyridine  Rutgeertsi2 not Clinician-
ileum and/or colonic 3g per day versus reported determined
resection. Unselectec placebo.
Brignola, 1995° Italy CD patients after 87 (48) Mesalazine (Pentasa Rutgeerts scoref = Eitheranincreasen
terminal ilealor 1gt.i.d. or placebo >i2 CDAI by 100, 0r
ileocaecal resection. total score >150
Unselected.
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3

. . . o 3
Rutgeerts1995" Belgium CD patients after 60 (not reported) Metronidazolelgo.d.  Rutgeertsi2 not Clinician- =
terminal ilealor extra 250mg per 10k¢ reported determined z

Q

ileocaecal resection. weight increas¢3 §
[¢]

Unselected. months) versus %

]

placebo. 5

8

3

Herfarth,2006" Germany CD patients. 37 (not reported) Azathioprine 2- Rutgeerts>i2 not | Clinical recurrence, )
Q

ogr . . o
Unspecified disease 2.5mg/kg/day versus reported not defined. §
location. Unselected. mesalazinglg o.d. :&
Q

®

(_E

@

o

Rutgeerts2005® Belgium CD patients after 80 (54) Ornidazole 500mg = Rutgeerts scoref CDAI >250 §
QO

terminal ilealor b.i.d. versus placebo >i2 2

o

ileocaecal resection. for 54 weeks g
Unselected. é

[0}

Q

D'Haens2008° Belgium CD patients after 81 (46) Azathioprine 100mg  Rutgeerts scoref CDAI >250 é
terminal ilealor (<60kg)or 150mg >i2 %

N

ileocaecal resection. (>60kg) o.d. and 2
N

Unselected. metronidazole 750mc §

[o)]

o.d. (for 3 months) 5

versus placebo and =

=

metronidazole 750mg )

(for 3 months) E

o

a

(7]

c

3

°

]

=

by

>

g

<

S

©
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Regueiro2005* USA CD patients after 24 (46) Infliximab 5mg/kgat = Rutgeerts scoref CDAI >200
terminal ilealor 0, 2,6 and then 8- >i2
ileocaecal resection. weekly versus
Unselected. identical placebo

infusions for54

weeks.
Yoshida,2012* Japan CD patients after 31(26) Infliximab 5mg/kgat =~ Rutgeerts scoref CDAI >150
terminal ilealor 0,2, 6 and then 8- >i2
ileocaecal resection. weekly & mesalazine
Unselected. (Pentasa) 2.25g/day

versus mesalazine
(Pentasa) 2250mg/da

Armuzzi, 2013° Italy CD patients after 22 (50) Infliximab 5mg/kgat = Rutgeerts scoref Harvey-Bradshaw
ileocolonic resection 0, 2,6 and then 8- >i2 index score>7
weekly versus
azathioprine 2.5mg/kc
Both groups received
metronidazole 500mc
b.i.d. (for 2 weeks).
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Savarino2013°

Manosa2013*

Mowat, 2016®

Lopez-Sanroman,
2017’

Italy

Spain

Multinational

Spain
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CD patients after
terminal ilealor
ileocaecal resection.

Unselected.

CD patients after
terminal ilealor
ileocaecal resection.

Unselected.

CD patients with
ileocolic or small

bowel resection.

CD patients after

ileocoloric resection

51 (49)

50 (not reported)

240(60)

85 (50)

Adalimumab
160/80mgat 0 and 2 >i2
weeks, then 40mg

Rutgeerts scoref

fortnightly, versus
azathioprine
2mg/kg/day versus

mesalazin&g o.d.

Azathioprine 2- Rutgeerts scoref
2.5mg/kg/day and >i2
metronidazolel 5

20mg/kg (for 3
months), azathioprine
2-2.5mg/kg/day and

placebo (for 3 months

6-mercaptopurine Rutgeerts scoref
1mg/kg/day versus >i2

placebo

Adalimumab 160m@t Rutgeerts scoref
0 weeks, 80magt 2 >i2
weeks, and then 40m
fortnightly versus
azathioprine

2.5mg/kg/day

CDAI > 200.

Not applicable

CDAI >150 & at
least100 point
increase from

baseline

CDAI >200
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Table 2: League Table Showing the Efficacy of Treatmentsfor Prevention of Endoscopic Recurrence of Crohn’s Disease at 12

Months Post-oper ation, Defined as a Rutgeerts Scor e of >i2. Combined Direct and Indirect Evidence in Network Meta-

analysis.
Anti-TNF-a
Anti-TNF-a & 5-
0.42[0.10; 1.74] ASA

Anti-TNF-a & 5-

0.32[0.09; 1.10] | 0.76 [0.26; 2.19] | \u o2

Thiopurine & 5-

0.22[0.07; 0.72] | 0.53[0.20; 1.41] | 0.70[0.46; 1.08] | \.. " .-

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: The treatments are shourrelative ranking of efficacy. The treatmeamtthe top-left positioms consideredbest” and shaded

boxes represent statistically significant comparisons. The comparisons should be read foomg/héft
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Table 3: League Table Showing the Efficacy of Treatmentsfor Prevention of Clinical Recurrence of Crohn’s Disease at 12

M onths Post-oper ation. Combined Direct and Indirect Evidence in Network Meta-analysis.

Anti-TNF-a & 5-
Nitroimidazole

Thiopurine & 5-

0.41[0.15; 1.15] Nitroimidazole

0.22[0.02; 2.20] | 0.52[0.06; 4.20] Anti-TNF-a

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] Am"T/l\'SFA'a&S'
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: The treatments are shourrelative ranking of efficacy. The treatmemtthe top-left positioms consideredbest” and shaded
boxes represent statistically significant comparisons. The comparisons should be read foomgheftClinical recurrence as

definedasper the individual study criteria.
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