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ABSTRACT

Background: Maintenance antiumour necrosis factar (anti-TNFo) treatmentfor Crohn’s diseases
standard of care forpatients with an inadequate response to corticosteroimsnamdmodulators.

Aim: To compare.the efficacgnd safetyof infliximab andadalimumabin clinical practice and assess the
value of concomitantnmunomodulatotherapy.

Methods: We performed an observational cohort study in consecutive patients with Crobeasdli
qualifying for antkTNFa treatment in Australia and New Zealand between 2007 and 2011. Demographic

and clinical data were prospectively recorded to identify independent factors associatedweiilorinand
maintenance of responseitdliximab or adalimumab or to eitheranti- TNFa therapy.

Results: Three hundred and twengevenpatients (183nfliximab, 144 adalimumal successfully applied

for treatmentEighty-nine percentresponded in all groupand mediarmaintenance of responaassimilar

for the two agents. Concomitambmunomodulatomwith infliximab, but notadalimumal demonstratec
significantly longer_responseverall (P=0.002) and significantly fewer disease and treatrefated
complications (P=01y). Corticosteroig at baseline, and/or in the preceding 12 months, was associatec
with a nine to thirteen times greater risk of disease flare during maintenance treatment as compared tc
corticosteroigd (P<0.0001).Maintenance of response was similar in the-&Ni naiveand antiTNF
experienced subgroups.

Conclusions: In this large, real lifestudy, we demonstratenfliximab and adalimumabto have similar

response characteristicdowever infliximab requires concomitantnmunomodulatoto achieveoptimal
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maintenance ofesponse comparable to adalimumab monotheribg results of this study will assist

clinicians in further optimizing patient care in their ei@yday clinical practice.

INTRODUCTION

Scheduled anfiNFa therapy with infliximab (Remicade (Janssen Biotech, Malvern, PA, USA)) or
adalimumab(Humira:(Abbvie, North Chicago, IL, USA)) haslong beenestablished as an effective treatment
for patients with refractory Crohn's disease (@D)/]. The decision to usanfliximab or adalimumabin
clinical practice is*usually determined by the attending physician or the patient. Factors thbe may
considered in this'deecision include prior history of AMiF therapy and any associated adverse events, the
ability to attend/a day therapy unit famtravenous (i.v.) infusions, the willingness to consider {self
administered) subcutaneous (s.c.) injections and the patient’s history of adherence to previous treatment
management strategie€linical data taken from large, observational cohadsparing the long term
efficacy ofinfliximabandadalimumabare limited[ 8] . A single centrestudy, which assessed 93 patients (44
infliximab, 49 adalimumal), demonstrated no difference in the remission rgigsA matched cohort study

of 200 antiTNF naiveCD patients also demonstrated similar response rates at 1 and 2 years betwe
infliximab and adalimumal but with a significantly better response rate in the subgroumflatimab
patients treated with concomitantmunomodulatotherapy[10]. A recent Austriarstudy combining data
from 4 tertiary_care_centres in afiNF naive CD patients demonstratequivalenceor infliximab and
adalimumab followiAgginduction and at 12 months, but did not replicate the benefits of ctartomi
immunomodulator. wh._infliximab [11]. The majority of published studies have also set inclusion and
exclusion criteria for their study populations, and thus do not in@ldmnsecutive CD patients offered,

and treated with, eithenfliximab or adalimumal12] .

The efficacy ofinfliximab andadalimumabdecreasgeover time, and it is widely postulated that this is due
to the development of antibodigsl3-14]. There is also increasing evidence that concomitant
immunomodulator therapy (IM) with azathioprinenercapopurine or methotrexate, reduces the
development of antirug antibodies, and thus optimises maintenance of respoms#ixionab. [15-17].
Furthermore, concomitantnmunomodulatorgnay reduce the risk of infusion reactions and IBD flares.
There ismixed evidenee regarding the usefulnesgmohunomodulatoco-treatment withedalimumab An
early study identified no benefii8], while more recent work suggests thmtmunomodulatorgluring the
first semester, or induction period, may reduce treatnadnté[19].

Given the paucity of real world clinical data comparinfiiximab andadalimumabtogether with the role of
concurrenimmunomodulatas, the current studgddressethree practical questions that face clinicians who

wish to use antiFNF therapy for refractory CD:
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1. What factors determine longer term maintenance of response-foN\#ti therapy?

2. How does the therapeutic efficacy woffliximab compare withadalimumabin dayto-day, non
randomised clinical practice over the longer term? And

3. Are there real world measurable effects of concomitantunomodulates on treatment durability, and

adverse event outcomes, for either biologic agent?

METHODS

Patients and study design

This was an observational cohort study performed across collaboratingscesing a prospectively
designed and standardised assessment and treatment scRatalgs with CD refractory to conventional
therapy have been able to access eith#iximab (since 200Y or adalimumab (since 2008 through
governmentunded.schemes within Australia and in New Zealdxithe hospitalswithin the ANZ IBD
Consortium[ 20], andeach with a dedicated IBD teatopk part in the studyConsecutive patients at each
centre with a confirmed diagnosis 6D based upon established critefizgl], and who had successfully
applied to receive scheduled amtlF therapy with eithernfliximab or adalimumabwere included. The
infliximab regime included induction (5mg/kg) at O, 2 and 6 weeks followed by eight weekly 1V infusions
For adalimumah patients underwent induction with 160mg at week 0, 80mg at week 2 and 40mg at week |
followed by fortnightly subcutaneous injection of 40m@he decision to commence either infliximab or
adalimumab was baseg¢ upon a discussetwéen each clinician arghtient. Specific information relating

to each selection,wassaot available.

The studyincludeghanttI NF naive (n=199) and anfiNF experienced (n=127atientsduring the period
from October 2007 to December 2011. A retrospective reviewANZ IBD databases containing
prospectively entered biologics data, together with chart review, identifiedineaskdmographic and
clinical characteristics, includingZDAI; CRP (mg/L);a Montreal classification for each case; smoking
data; surgical history; and both previous and current corticostenaid,,nomodulatorand biologic drug
therapy. For refractory lumin&D, both government schemes require that all patients haveop&ésmzed

on standard therapy, including therapeuticmunomodulatortherapy and at leat one course of
corticosteroid therapy” since diagmpsbut still have active disease at the time of the application.
Specifically, thesschemes’ eligibility criteria mandated that all patients without clinidghyfisant drug
intolerances had received a minimum of 3 monthsinomunomodulatortherapy priorto biologic
commencement, using either azathioprin@ (ng/kg),mercaptopuring> 1.0 mg/kg), or methotrexate (5
mg/week).The perianal disease indication requirek draining perineal fistula, which has not responded to
standard therapy includingnmmunomodulatorsand antibiotics. Patients with documented previous

intolerances or allergies to either corticosteroids andionunomodulatas can successfully apply in the
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absence of these drug classes.

Evaluation of induction and maintenance fhases

Induction

For the luminal disease indication, induction success was define@R@setivity index (CDAI) of< 150 or

a Paediatric CDAI(PEDAI) in children-&7 years of age thaadfallen by 15 or more and to less than 30.
Patients who had\a CDAI > 150 BCDAI >30, whorequired surgery, or had an amt\F-related adverse
event necessitating“treatment withdrawal, were classified as primaryesonders. For the perianal
disease indicationy=imduction success was defined as cessation or substantienreauUcttula output,

tenderness and erythema as judged by the treating clinician.

Corticosteroid therapy/was classified into the following four subgroups: no cteticiols at baseline (first
dose of antiTNF therapy) or during 12 months prior to commencing-aNt+ therapy; completing course
of corticosteroidsat-baseline but no additional corticosteroid courses in thent2s prior to commencing
anti-TNF therapy; corticosteroids in the 12 months prior to commencingTBifti therapy but not at
baseine; corticosteroids in the 12 months prior to commencingTedk therapy and on corticosteroids at

baseline.

Given that treatmentawith eithedalimumabor infliximab was uninterrupted from baseline through to
maintenance for patients who achieved a CDAf @60, the induction phase was arzaly together with the
maintenance phase in terms of the effects of conconitemtinomodulatotherapy and the potential effect

of additional clinical.characteristics on lotgym treatment response.

Maintenance semesters

For each sbmonth semester during the maintenance phase, data were gathered pertainitigationent

with immunomodulatoitherapy, adverse anliNF events,and disease flare@BD flares) An IBD flare
(‘flare semester’) was defined as an escalation in symptoms requiring commencement, or increase,
corticosteroids, and/drospitalisationand/orresective surgerynd/ora new perianal complication (peridna
event). Treatment changes not related to a disease flare (e.g. tapering of corticosteroids, cessatiol
iImmunomodulatens were recorded separately. Disease remission and hence a “remission semester” w
defined by a CDAI ok 150.

A ‘failure semesterivas defined as cessation of eithd@liximab or adalimumabdue to an inability to attain
or maintain, remission (CDAI of 150 or PCDAIB0) when assessed at the end of eacimsinth semester,

or development of an aniiNF adverse event that prevented ongoing treatment. Any semester that require
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a switch to the alternative afliNF agent, and/or renduction, and/or dose intensificationalto inability to

achieve or maintain remission was also classified as a ‘failure semester’. Data pertaining to switching anc
re-induction were not included in this study. Temporary cessation was classified separately, and defined
cessation for a p@d of > 3 months, as a result of pregnancy, infection, patient choice, or a joint decision b

the treating gastreenterologist and the patient.

Flare semesters ‘and. failure semesters were compared separately with remission semesters for a ran
demogaphic and*e¢linical factors including: gender, age at diagnosis, disease duratidgionloaad
behavior, smoking=history, corticosteroid use, amdnunomodulatortherapy.To capture the effect of

concomitanimmunomogiulatotherapy analyses werdefined by two methods:

a. Concomitantmmunomodulatotherapy defined as 3 months of treatment prior to the commencement of
anti-TNF therapy;“followed by either no concomitant immunotherapy or at least one dosecofmitant
immunotherapy during the study period or,

b. Concomitantmimunomodulatotherapy defined as 3 months of treatment prior to the commencement
of antt TNF therapy, followed by one of four regimes: 1) no concomitantunomodulatorgluring anti
TNF therapy, 2) less than 50% of the timecomcomitantimmunomodulates during antiTNF therapy, 3)
between 50 and 100% of the time on concomitamhunomodulatorduring an#TNF therapy, and 4)

100% of the time on*eencomitantmunomodulators

Semesters were analysed as a complete collectitmfive primary endpoint being cessation of the biologic
drug, and secondary.endpoints being a disease flare or arN\Ehtidverse event within a semester, whilst
still continuing thefdrugSurvival wa defined as time in weeks to either primaon+respmseor secondary
loss of response fesulting in cessation of either infliximab or adalimumab anésquid ongoing anti
TNFa treatment [free of a failure semesthfliximab and adalimumabwere also compared directly for
success at induction, maintenaraferesponse, and the frequency of disease flares and MRtrelated

adverse events.

Statistical analysis

Data pertinent toseach patient’s first course of eitidatimumabor infliximab from initiation to either last
infusion within the study timeframe or failure were included for the purposes ofahabeses. Continuous
variables were described using mean and standard deviation and analysed usageduritests.
Categorical varidles were described using frequencies and percentages and analysed usgquarehi
KaplanMeier survival analyses were used to analyse individual predictors and display survival curves. Ci

proportional hazards regression was used to analyse mulvauiatival data. Purposeful selection was
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used to create a multivariable model by including variables from the univariate analysis withlue p
<0.10. Variables were then excluded from this model that did not reach signif(pa@c85). Excluded
variables were added back to the model one at a time to check for confounding. Hazard ratios and 9
confidence intervals were reportdahgistic regression, adjusting for relevant covariates was used to define

odds ratios (95%confidence interval€l)) to assess flare risk.

RESULTS

Patient characteristics

A total of 327 rconsecutive CD patients at the nine IBD centres were studied after commencir
eithernfliximab (183) oradalimumab(144). Of theseall 327 patients were available for analysis of -anti
TNF induction, and 294 patients were available for analysis of ongoing maintenance. By fassthe m
frequent indication_for eithenfliximab or adalimumabwas for refractory luminal CD (n=289) followed by
refractory paediatricluminal disease (n=23) followed by perianal fistulising disease (fiwtbhundred

and seventyive patients weréenfliximab-naive (75%) and 281 (86%) wes@alimumabnaive.

Patient demographics and clinical features stratified ibjodgic treatment are given in Table 1, while
demographic and clinical features stratified by induction/maintenance preaggvan in Supplementary
Table 1. Patients treated wighalimumabwere oldefADA: 37.4+12.2 vs IFX: 33.2£12.9 P=0002), with
greater disease duratigadalimumab: 69% >5 years vs infliximab: 54% > 5 yeRr0.019), and a higher
frequency of ileal.diseasedalimumab: 29% lleal vs infliximab: 19% lled®=0.034).Paediatric patients
with refractory luminal disease were limited itdliximab therapy through the government scheme. The
difference in diseaseséduration between treatment groups was no longer signifiearthis small subgroup
was excluded (P£0.206). Median baseline CDAI was marginally higher for thenab treatmengroup

as compared withmthe adalimumab treatment group (adalimumab: 343 vs @flixB67, P = 0.046).
Median CRP at(baseline was not different between treatment groups (adatim8@ (IQR: 22.8) vs
infliximab: 6.6 (IQR:16.8), P=0.385Those receivingadalimumabwere more likely to haveeceived
compassionatedalimumab(25%) prior to entry into the governmesubsidized schemas compared to
those receivingnfliximab through this scheme (4%)<0.0001). Sixty-three patients (19%) did not take
concomitanimmunomedulatorgluring either the induction or maintenance phases due to drug intolerance
or allergies. Of‘these on concomitamtmunomodulatorsthe most frequently used was azathioprine (148,
45%) followed bymercaptopurin€62, 19%).

Response tanduction
From 327 induction periods available for analysis, 163 patients receivifigimab achieved
CDAI/PCDAI/Perianal fistulaemission (89%), as did 128 receiviagalimumab (89%). Hence, thirtysix
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patients (20nfliximab (11%) and 16dalimumab(11%)), were classified as primary nmsponders and

did not continue into maintenance. There were no identifiable clinical diffesein those who failed
induction as compared to those who remitted (Supplementary Table 1, P>0.05). Concomita
immunomoduhtor therapy did not significantly influence the rate of primary -nesponseoverall or for

either agent (flare: P=0475 R=0.37 forinfliximab andadalimumabrespetively).

Long term treatment response

Induction and maintenance were analysed togefilren that these 2 phases were part of the same treatment
algorithm. There were=1274 semesters available for anaigsiading730 withinfliximab (597 infliximab

plus immunomodulatorginfliximab+immunomodulatonsand 133infliximab monotherapy) and 54dith
adalimumab (342 _adalimumab plus immunomodulators (adalimumab-immunomodulatons & 202
adalimumabmonatherapy). Overall,alBD flare occurred in approximately one in three semesters (34.3%).
The proportion of“diseaseaelated flare semesters wasnilar for adalimumab(35.1%) as compared to
infliximab (33.7%)«(P=0.15).

The only clinical parameter associated with a flare semestepngasorticosteroid treatmenP&0.0001)

Thus, patients who were completing a course of corticosteroids at baselineh(@dutiad not received
additional courses of corticosteroids in the 12 months prior to commencingNfatiherapy) were nearly
nine times more likely.to havesabsequenilare (and hence a flare semester) as compared to the reference
group (no corticosteroids at baseline nor in previous 12 months) (@RB% Cl 3.3 — 27.2). Patients
receiving corticosteroids at baseline and during the 12 months prior were at thet Hgkwf disease flare

as compared to the.reference groOiRR (133, 95%CI 69 - 27.0, P<0.0001 Gender, age, current smoking,
previous bowel rgsection, disease duration, and concomitant perianal disease did not influence the rat
flares.To furtherinuestigate the subgroup of patients who were receiving steroids at baseline and/or in tf
12 months prior {0 commencement of afF therapy, we compared multiple baseline clinical variables
(age, gender, disease location and behaviour, disease dupatisence of perianal disease, smoking, need
for surgical resettion, CDAI, weight) together with baseline CRP with the abésenee group o
corticosteroids at baseline nor in previous 12 months). We did not identify any sighifiiiferences

betweerthese subgroups.

The effect of concomitant immunomodulator therapy

Concomitanimmunomodulatotherapy was analyzed in three waysHfect on flares across semestezs
Effect on overall maintenance of response and hence prevention of a felmester and Effect with
adalimumal) as compared tfliximab, therapy.Frequencies of flare semesters, both split for treatment
alone,and concomitantimmunomodulatotherapy within treatmentare shown in Table verall, IBD
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flare semesters weregsificantly less common in those patients on concomitamhunomodulators
(P=0.003). In subgroup analysis, this remained significantnfiiximab (0.004) but not foradalimumab
(P=0.19). When looking at all adverse eveattross all semesters, combinalfIBD flares with antTNF-
related adverse events, adverse event frequency was significantly lower tientspaon any
immunomodulator(P=0:004), however this effect was diluted when we stratified by treatment type,
infliximab+immunaemedulatordP=0017) and adalimumab-immunomodulator{P=012) as compared to
patients on monetherapyPerianal complications were seen most frequently in those individuals on
adalimumabplusimmunomodulatorsand this reached statistical significance when compared to patients or
adalimumabmonotherapy (26% versus 10%, P=0.05). ArtiF related adverse events were mibeguent

in those patients receivingfliximab as compared tedalimumab(10% versus 5%, P=0.05).

Maintenance of tesponse, based upon a survival analysis, for the wheleNBngopulation was also
significantly influenced by concomitantimmunomodulator therapy [(with/without concomitant
immunomodulatortherapy) P=0.006, Figure 1b]. This rema&d significant after adjustment for
demographic and clinical characteristics including age at commencement -GiN&ntherapy, gender,
disease location and behavior and previous treatment with steroids (P=0.025). Analyach afrugy
separately demomsttedthat maintenance of responseisenhanced by concomitambmunomodulator$or
infliximab (P=0.002, Figure 1c), but not fedalimumab(P=0.332, Figure 1d)lhere was no significan
difference in maintémance of response time between the two trearoaps overal(P=0.97, Figure 1ajr

in the minority @fpatients on either monotherapy (P=0.11, Supplementary Bigure-

Overall, median_survival time between treatments was similar for those treatedadaiimumab
monotherapy and concomitant therapgdalimumab monotherapy: 61.8 weeksadalimumab with
concomitantimmunemodulatortherapy 59.8 weeks), while for those treated vithiximab, the median
survival time was 19 weeks longer for those treated wmtliximab and concomitantmmunomodulator
therapy. Rtients with a_secondary les§response treated witimfliximab plusimmunomodulatordad a
longer median survival time as compared with thosenfiiximab monotherapy, while the secondary loss
of-response subgroup treated wattalimumabplusimmunomodulatordiad a shorter median survival time

as compared with thogeho had been oadalimumabmonotherapy.

Assessing changes in survival time for those patients with prior use of eith@&N&otitreatment (Figures
1E & 1F) showed no significant differences using the univariate model. However adjustaug fagender,
disease location, disease behavior and use of immunomodulators, we found thattidoisewith prior use
of infliximab had significantly longer survival time than those patients who had no ptiorynid treatment
with infliximab (P=0.028). The same was not true for adalimumab (P=0.300).i@gnamalyses to define
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model performance for artiNF naive andantt TNF experienced subgroups, showed very similar results,
with c-indices of 0.53 and 0.55 respectively, confirming no bias in assessing survival timessbssirgy

bothantr TNF naive and anti-TNF experienced subgroups together.

Assessing maintenance of response by differential levels of concomitaminomodulatortherapy
identified that in thescohort as a whole, those participants without any concomitanihomodulator
therapy had the shortest survival time compared with those taking concomitambomodulatotherapy
<50% of the™time;">50% but less than 100% of the time, and lastly those taking concomitar
immunomodulatotherapy 100% of the time (Figure 1d, P=0.015). These relationships were strengthene
for those takingnfliximab (Figure 1e, P=0.007), but were not present for those takiagmumab(Figure

1f, P=0.663).

DISCUSSION

This large real werldsstudy provides a unique insight into what the treating clic&mexpect from the step
up use of amtirNF agents in patients witBD refractory to traditional medical management. In particular,
there is no major efficacy difference betwearfliximab and adalimumab but infliximab requires
concomitantimmunomadulatordo achieveoptimal maintenance of responsghose patients who receive
oral corticosteroidsn the 12 months prior to and/atcommencement of artiNF are much more likely to
lose response.

There are limitedletailed clinical data on the real world durability of aifiNFa. therapy, specifically head
to-head studies comparing the relative efficacynfiiximab as compared teddimumabfor refractory CD,
the role of concomitanimmunomodulatortherapy with each agenand the frequency of disease and
treatmentrelated adverse events while on aflF therapy We performed a thorough retrospective
observational cohort study basagonprospectively designeglovernment access schemes in Australia and
New Zealand. Our data demonstrate similar levels of overall efficacinflotimab and adalimumabas
assessed by the_median length of clinical remissiftiximab, 63 weeks versuadalimumalh 61 weeks,
P=0.311) and a low overall early failure rate following induction of 11% (36/327). We alsonovexhfthe
clinical benefit of coneomitaninmunomodulatotherapy in patients treated withfliximab as measured by
a clinically relevant ebension in maintenance of responsd#likimab with concomitanimmunomodulator
therapy median weeks 64 compared withnfliximab without concomitanimmunomodulatortherapy
median weeks 45 P=0.002, but did not observe the same effect for patients treatedaslalmumaband
immunomodulators (adalimumab with concomitant immunomodulatortherapy median weeks: 60
compared withedalimumabwithout concomitantmmunomodulatotherapy median weeks 62, P=0.332).

Across all semesters for both agents, concomitamtiunomodulatortherapy was associated with
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significantly fewer disease and aiiftNF related complications (P=0.003). Howevenmunomodulator
therapy in combination wittadalimumabwas associateavith a higher risk of perianal complications
(P=0.04). We did not identify any clinical predictors that significantly associated ayiitimary non

resposeto antiTNFa therapy.

Studies directly comparinghfliximab with adalimumabin the context of refractory CD are limited to a
single centre retrospective series of 93 casghbx(mab 44, adalimumab49) [9], a retrospective matched
cohort study (n=200)10], and an observational cohort stydyl]. While the first included all caecutive
patients who satisfied“standard local criteria, the matched cohort study, by definition, hadt jpasielets
who were also anriTNF naive The study by Narula and colleagues similarly excludedi-TNF
experienced subjects,and utilized a HarBegdshaw thresholgcore, whichcorrelates with mileto-
moderate C)11] . Therates of induction success, and maintenance of response, across these two studies
comparable to the current study, both overall and for the individuall Biftiagents. The figures are also
higher than those"reported in randomised clinical trials (RCT), as previousty, mofgart related to prior
anti-TNF exposure (foedalimumabtrials), higher rates of concomitamimunomodulatotherapy seen in
cohort studies , the clinical heterogeneity introduced by large numbers of recailiéis to large RCT, and

the enrollment of patients without active diseflss.

The current study benefits from the use of a standard application prodeish necessitates treatment
optimisation, including-use ommunomodulatorsprior to considering any refractory CD patient for -anti
TNF therapy. This includes the prospective collection and detailed recording of CRxA&anmlkh perianal
fistulising datafor.eachscase. Detailed recording of concomitamhunomodulatotherapy throughout the
study period allowed subgroup analysis, comparing the outcomes of patientsnanuremodulatorsvith
different levels ofimmunomodulatoruse, and thus determining ather there was a doesesponse
relationship. Furthermore, utilizingtwo separate categorizations of concomitant therapy enabled the
dissection of survival times for thogeated eithewith or without immunosuppression for battalimumab

andinfliximab.

Our findings for concemitantnmunomodulatotherapy in patients receivingfliximab are consistent with
data generated@by both recent cohort studies, and by RCT, and with the earliesbmepamtomitant
therapy from 200122]. The data, differ from the initial RCT and early clinical studies that demonstrated no
benefit. The current dataset explored the relationship betw#mab andimmunomodulatouse across a
range of dose intensities (Figure 1d) with those individuals on no conconmtaminomodulators
experiencing the shortest maintenance of response times. We also observed that individuals tak

immunomodulatord00% of the time did not demonstrate the longest maintenance of response tiors. Fac
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contributing to ths include disease severity and small numbers in each ohthenomodulatosubgroups.

In contrast tanfliximab, we did not find a beneffor adalimumabandimmunomodulatotherapy. While a
recent retrospective study indicates that the usenwiunomodiator therapy over the first three months of
induction may loweradalimumabfailure rates independent of ongoimgmunomodulatoruse[19], our
study could not replieate this finding. Factors that may influence these difeereaimes include the larger
fraction of patients witlB1 (non stricturing, non penetratindjsease in the European study (59% with B1
disease irReenaers'et4ll9] versus 46% with B1 disease in current study, P=0.015) and the definitions of
drug failure and=clinical response/remission in each study. The usdabmumabwith concomitant
immunomodulatarsvas iassociated with a higher risk of new perianal complications at 23% as compared |
adalimumabmonotherapy with a rate of 9% (P=0.0épwever, the numbers in these subgroups were small

(Table 2) and hence caution should be used in any interpretation of these analyses

The current study=benefits from detailed ed@in the use of corticosteroids both prior to, and during,
treatment with either anrfiNFo. We identify a dos@esponse relationship between corticosteroid use and
the risk of IBD flares. Hence, individuals with the greatest corticosteroid exppsiareto first anti-
TNFa treatment were up to thirteen times more likely to experience a disease flare (P<0.0001)ntipporta
this survived multivariate analysis génder, age, current smoking, previous bowel resedib@l score,
disease duration, and:ecomeitant perianal diseasAlthough this may in part reflect greater disease burden,
and hence a greatersrequirement for ongoing corticosteroidtrther addressed this by analysis of disease
characteristics in the corticosteroid and no corticosteroidrsups and found no significant differences.
These data also previde further support for the concept of@owwp approach to treatment in patients with

CD, thus reducing corticosteroid exposure and improving both short and long term oJtzglmes

Potential limitations of the current study include its retrospective nature (although the data pertaining to e
application for antiTNF_ therapy was collected prospectively), patients were not randomiseflixionab
versusadalimumab nor_ to mone or combination therapy, and no serum was prospectively collected for

either measurement of'trough drug levels or anti-drug antibodies.

This real worldstudyof refractoryCD will reassure clinicians in terms of the short and loergn treament
outcomes forinfliximab and adalimumab The results will assist them in making decisions concerning
concomitanimmunomodulatouse and providing explanations to their patients in terms of the need to try tc
withdraw corticosteroids. Individuals wittxtensive disease, including perianal disease, together with those
who have a history of poor adherence to therapy, may benefitifimmab with immunomodulators

while older patients with no issues around adherence but with additienarbaditiessuch as sunelated
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skin damagenay benefit fromedalimumabmonotherapy. Further relife cohort studies will benefit from
the addition of therapeutic drug monitoring of aflFa therapy and the impact of drug levels on response
and hence lon¢germ outcaones.
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TABLE AND FIGURE.LEGENDS

Table 1 Demographic and clinical characteristicsof study population.
Footnote:Statistics,are presented for the comparison between treatment groghseare presented from
the use of either dndependent Sampleest or ManAWhitney U test for continuous data, and Shuare

test foranalysis of freguencies.

Supplementary Table 1:Demographic and clinical characteristicsof the primary non-response(<3
months) as compared to thenaintenanceof response (>3 monthsyroups.

Footnote: Stastics are presented for the comparison betvirsiment groups.-Palues are presented from
the use of either Independent Sampletest or ManAwhitney U test for continuous data, and Shuare

test for analysisief frequencies.

Table 2 Adverse eventfrequencies withinthe different treatment groups.

Footnote:Frequencies of adverse events are shown for each of the adverse events that occutined over
treatment period. Percentages for the All AE line are in proportion to the total number of semestel
Percentages for IBD flare represent theltoumber of IBD related flares in proportion to the total number
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of adverse events recorded. All other line percentagpsesent the proportion that each flare occurred
within theleft heading. For example all flare types under the heading “All AEpesportional to the total
number of adverse events, while the flare types that fall under the IBDlilsmegng are proportional to the

total number of IBD flares.

Figure 1: Survival.eurves between treatments and with or without concomitant immunomodutar.
Survival timeis defined as time in weeks to either primapn+esponser secondary loss of response to
either Infliximab™er=Adalimumab A) Infliximab vs adalimumab B) Use of concomitant
immunomodulatorsyesino; C) Use of concomitambtmunomodulatorsyes/no forinfliximab only; D) Use

of concomitanimmunomodulatorsyes/no foradalimumabonly; E) Previous use aidalimumabfor those

in the adalimumabtreatment group only; F) Previous useardfiximab for those in thenfliximab treatment
group only;

G) Analysisof coneemitanimmunomodulatousein those who had no immunomodulator (none), <50% of
the timez50% <WOO%of the time, and 100% of the time, all patients; H) Analysis of concomitant
immunomodulatar usen those who had no immunomodulator (none), <50% of the:3iitie<100% of

the time, and 100% of the timafliximab only; 1) Analysis of concomitant immunomodulator usg¢hose
who had no immun@medulator (none), <50% of the #6085 <100% of the ti me, and 100% of the time,

adalimumabonly.
SupplementarygFigurel: Survival curves monotherapy

(A) Infliximab monotherapy versus adalimumab monotherapy and (B) infliximab plus innmogiadator

versus adalimumab monotherapy
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TABLES

Table 1: Demographiciand clinical characteristics of study population

Total Adalimumab Infliximab

Charactefistic (N=327) (N=144) (N=183) pvalue
CDAI atfirst 350.5
infusion Median (IQR) (81.8) 343.0 (73.0) 357.0(87.5) 0.046
Age at firstiinfusion mean (SD) 35.0(12.7) 37.4(12.2) 33.2 (12.9) 0.002
Treatment duration Weeks, median (IQR) 61.8 (100) 61.1(95.4) 63.2 (102.4) 0.311
CRP median (IQR) 8.2 (19) 8.9 (22.8) 6.6 (16.8) 0.385
Weight mean (SD) 72.0(19.3) 73.6(16.2) 70.8(21.2)  0.229
Gender Female 178 (54%) 84 (58%) 94 (51%)

Male 149 (46%) 60 (42%) 89 (49%) 0.209
Smoking Never 187 (57%) 76 (53%) 111 (61%)

Current 73 (22%) 31 (22%) 42 (23%)

Ex 64 (20%) 36 (25%) 28 (15%) 0.090

missing 3 (1%) 1 (<1%) 2 (<1%)
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Disease duration <2 68 (21%) 21 (15%) 47 (26%)
(years) >2<5 59 (18%) 24 (17%) 35 (19%)
>5 198 (61%) 99 (69%) 99 (54%) 0.019
missing 2 (<1%) 0 2 (<1%)
Location lleal 76 (23%) 42 (29%) 34 (19%)
Colonic 91 (28%) 32 (22%) 59 (32%)
lleocolonic 154 (47%) 68 (47%) 86 (47%) 0.034
missing 6 (2%) 2 (<1%) 4 (2%)
Non stricturing, non
Behaviour penetrating 154 (47%) 66 (46%) 88 (48%)
Stricturing 80 (24%) 39 (27%) 41 (22%)
Penetrating 89 (27%) 38 (26%) 51 (28%) 0.649
missing 4 (1%) 1 (<1%) 3 (2%)
Perianal disease No 172 (53%) 83 (58%) 89 (49%)
Yes 154 (47%) 61 (42%) 93 (51%) 0.117
missing 1 (<1%) 0 (0%) 1 (<1%)
Surgery previous none 184 (56%) 74 (51%) 110 (60%)
(resection) at least 1 143 (44%) 70 (49%) 73 (40%) 0.115
missing 0 0 0 (0%)
Previous
adalimumab No 281 (86%) 107 (74%) 174 (95%)
Yes 44 (13%) 36 (25%) 8 (4%) 5.48E-08
missing 2 (1%) 1 (<1%) 1 (<1%)
Previousinfliximab No 245 (75%) 102 (71%) 143 (78%)
Yes 78 (24%) 40 (28%) 38 (21%) 0.135
missing 4 (1%) 2 (<1%) 2 (<1%)
Immunomodulator  None 63 (19%) 33 (23%) 28 (15%)
Azathioprine 148(45%) 54 (38%) 91 (50%)
Mercaptopurine 62 (19%) 32 (22%) 35 (19%)
Methotrexate 52 (16%) 23 (16%) 29 (16%)
Other 2 (1%) 2 (1%) (0%) 0.100
missing 0 0 0
Table 2ipAdverse event frequencies within the different treatment groups
Adalimumab Infliximab
Treatment All WithoutIM  With | M All Without | M With | M
N Semesters 544 202 342 730 133 597
All AE 289 116 173 371 80 291
IBD flare 191 (66%) 78 (67%) 113 (65%) 246 (66%) 59 (74%) 187 (64%)
Other 42 (15%) 12 (10%) 30(17%) 31 (8%) 4 (5%) 27 (9%)
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Anti-TNF 15 (5%) 7 (6%) 8 (5%) 36 (10%) 9 (11%) 27 (9%)
Infection 41 (14%) 19 (16%) 22 (13%) 58 (16%) 8 (10%) 50 (17%)
IBD flare 191 78 113 246 59 187
Change in steroid 109 (57%) 49 (63%) 60 (53%) 147 (60%) 33 (56%) 114 (61%)
Hospital admission 38 (20%) 18 (23%) 20 (18%) 43 (17%) 11 (19%) 32 (17%)
Peianal;event 37 (19%) 8 (10%) 29 (26%) 49 (20%) 13 (22%) 36 (19%)
Surgery 7 (4%) 3 (4%) 4 (4%) 7 (3%) 2 (3%) 5 (3%)
FIGURES

Figure 1 Suryival curveqdefined as time in weeks to primangn-responser secondary

loss of respense following commencement of eitherBENfo agent)- between treatments

and with or.without concomitant immunomodulator
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