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Abstract

Background: The long-term management of perianal Crohn’sadisefor patients on anti-
TNF-a therapy remains challenging.

Aim: To evaluate the long-term course and complicat@inpatients with perianal fistulas
treated with anti-TNF based on their clinical remission and healing dRIM

Methods: Patients were evaluated clinically and by MREeep remission was defined as
clinical remission associated with the absenceoatrast enhancement and T2 hyperintensity
on MRI. Flare-free survival, surgery and hospitiians were compared based on the
presence or not of deep remission.

Results: Forty-eight consecutive patients were included wvathmedian follow-up of 62
months after anti-TNIFe- first administration. Deep remission was obserired 6 patients
(33.4 %). For patients in deep remission, the medime to any perianal event was 116
months (95-130) versus 42 months (8-72) in patievit pathological MRI (p < 0.001).
Sixteen patients (50%) with pathological MRI hadigeal surgery versus 2 (12.5%) in the
deep remission group (p < 0.05). The mean duratibrtumulative hospital stays was
0.75+0.52 days in the deep remission group verSust¥.4 in the pathological group (p <
0.05).

Conclusions: Higher flare-free survival and lower rates of suygand hospitalization were

found in patients achieving deep remission.
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Introduction

Crohn’s disease (CD) is a chronic inflammatory blodveease. Perianal disease can be
a complication of CD with a major negative effect patients’ quality of life (1). Fistulas,
anal fissures, abscesses and anorectal strictaces im one-third of patients with CD, either
before or after the diagnosis of CD (1-2). The tiremnt of perianal CD requires combined
surgical and medical therapies including antib&tianti-tumor necrosis factor (TNE)and
immunosuppressants (3-12). The use of anti-bN&eeply improves the management of
perianal CD. Anti-TNFe have demonstrated their efficacy as inductionapgrand also as
maintenance therapy in disease remission (6,13 flist placebo-controlled trial with
infliximab as induction therapy showed completesale of fistulas in 50% of patients (6).
Immunosuppressors and duration of seton drainag@lao associated with better outcomes
(14). Maintenance therapy is necessary to increastined response and patients require
dose adjustments (7). Initial doses could be infieds or decreased, based on clinical
response.

Magnetic resonance imaging (MRI) is a highly actainaon-invasive modality and
allows morphological assessment and classificabbrperianal fistulas (12,15). MRI is
considered as the gold standard imaging technijueMRI-based score (Van Assche score)
is used to describe the anatomy, complexity ant/igcof fistulas (16). On MR, fistula
activity is represented by semiological items astiast enhancement and T2 hyperintensity.
Several authors have reported that changes in pHRierns can be followed (15-19).

Clinically, perianal activity is assessed accordimdistula drainage (6). Nevertheless,
clinical response often contrasts with fistula egalon MRI (17-19). It has been
demonstrated that an active fistula track mightsisérdespite clinical healing (fistula

classified as clinically closed) (20). Cessationtrefitment following clinical remission but



before eradication of the track on MRI could bepmsible for recurrences. In that regard,
combined MRI and clinical evaluation should be erefd to clinical evaluation alone. In
luminal CD, deep remission is defined as endoscomicosal remission associated with
clinical remission. This concept has become a tierac goal in emerging treat-to-target
approaches. Mucosal healing is associated with Hdvespitalization rates, fewer surgical
interventions and less relapse (21-22). Fistulditmg@n MRI could also be considered as a
target. There are very limited data regarding tmgiterm outcomes and complications in CD
patients with perianal fistulas in both clinicaldaRI remission.

The aim of this study was to evaluate the long-teaurse and complications of CD
patients with perianal fistulas treated with aniFFa based on their clinical remission and

healing on MRI.

Materials and Methods

Subjects

Between 2000 and 2017, all consecutive patientls figtulizing perianal CD treated
with maintenance anti-TNE-and evaluated by repeated MRI in our tertiary camer, were
retrospectively reviewed. This retrospective studythout dedicated intervention, was
approved by the Institutional Review Board and iinfed consent was waived. All patients
had a confirmed diagnosis of CD. Patients were rdiagd by clinical, histological,
radiological, and endoscopic examinations and hradegm history of active perianal fistulas.
An initial perianal MRI examination was performeefdre the induction treatment.

Patients’ characteristics (age, sex, smoking steamily history of inflammatory

bowel diseases, localizations of disease accotdimfdontreal criteria, mean duration of CD)



were assessed (23). Patients with an abscess tgadasarainage with setons associated with
antibiotics, when appropriate. All patients hadeasst 12 months of anti-TNé&therapy. They
received induction therapy either with adalimumabQ, 80, 40 mg at week 0, 2 and 4) or
with infliximab (5 mg/kg at weeks 0, 2 and 6). Imnasuppressant drugs could be associated
(azathioprine, methotrexate or purinethol). Thigluiction treatment was followed by
maintenance therapy (5 mg/kg of infliximab everyw8eks or adalimumab 40 mg every
week). Each treatment could be optimized by deargabe interval between two injections
or by increasing doses or could be switched witteobiologic drugs in case of failure (i.e.
certolizumab, ustekinumab or vedolizumakgton removal was usually performed after induction
treatment with anti-TNfe. between weeks 6 and 14. However it could be ddlayehe appreciation

of the clinician in charge in case of significantlgersistent leakage

MRI examination

An MRI examination was performed in all patients, befdre $tart of anti-TNFe
therapy and then after at least 12 months of aN&& therapy. MRI examination was
performed on a Philips Achieva 1.5 Tesla (Philipsdidal Systems, Best, the Netherlands)
using a torso phased-array coil. Patients wereegdlan supine position; the pelvis was
centered on the coil. T2-weighted two-dimensior2)(turbo spin-echo (TSE) sequences
(TR = 6000 ms, TE = 500 ms, scan time =5 min, mair312 x 512, field of view 250 mm)
and T2-weighted 2D TSE sequences with spectralaprestion inversion recovery (SPIR)
(TR = 2000 ms, TE = 50 ms, scan time = 5 min, maifi312 x 512, field of view 250 mm)
were obtained. T1-weighted 2D TSE sequences withveithout fat suppression with SPIR
(TR =500 ms, TE = 10 ms, scan time = 5 min, maifi285 x 384, field of view = 250 mm)

sequences were performed after gadolinium enhamteafter checking for normal renal



function. Coronal and axial planes were orienteidgishe long axis of the anal canal. MRI
evaluations were assessed by experienced gasstiiateradiologists by retrieving images
from the Institutional Picture Archiving and Comnmeating System. Each item was
evaluated according to Van Assche score (16). Cexitgl of the fistula tracks (single

unbranched: 1, single branched: 2, multiple: 3)patmn regarding the sphincter
(inter/extrasphincteric: 1, transsphincteric: Zrasphincteric: 3); extension (infralevatoric: 1,
supralevatoric: 2); hyperintense appearance in &@fwed sequences (absent: 0, mild: 4,
pronounced: 8); presence of abscesses (hyperintieigeollections > 3 mm in T2-weighted

sequences: 4), and rectal wall involvement (thiekkemectal wall: 2) were recorded. In

addition, fistula enhancement after gadoliniumdtijn was analyzed as present or absent.

Clinical and MRI evaluations

The fistula drainage assessment has been utilipedstandardize the clinical
assessment according to Present's criteria (6)n&ga of fistula openings was studied under
gentle finger compression and identified as opes actively draining or closed. Clinical
remission was defined as the absence of persistiaging fistulas self-reported by the
patient or the absence of any draining fistulasxdmination. Clinical examination was
performed by a senior gastroenterologist specilireinflammatory bowel disease (IBD).

All clinical examinations were performed by the sapmysician dedicated to one patient.

MRI interpretation was performed by a senior gastestinal radiologist (18 years of
experience). Healing on MRI was defined as thd tliappearance of T2 hyperintensity and
contrast enhancement after gadolinium injectioanglthe entire fistula track; otherwise, it

was considered as pathological on MRI.



Clinical and MRI evaluations were assessed anempatiwvere classified either in the
deep remission group or not. Deep remission wameltfas the association of both clinical

remission according to Present criteria and heamyIRI.

Outcomes

All reports mentioning the flare of luminal and jaeral CD were reviewed. Flare was
defined as the appearance or exacerbation of synsptor over 2 consecutive weeks leading
to an unscheduled visit to the out-patient clinichwor without therapeutic intervention or
changes. All surgeries, as well as the number amdtidn of hospital stays were collected.
Discontinuation, optimization (increase in dosagethanges (switch of drugs or addition of
drugs) in CD-related treatment were also collectéd. event was defined as flare,
hospitalization, surgery, optimization or switch tberapy. We identified the cause of the

event as perineal or luminal according to symptoms.

Statistical analysis

Qualitative data are described as percen@geé quantitative data as median and
maximal range values. The events were analyzed)ssirvival analysis (Kaplan Meier test)
and compared using Log Rank test (Mantel Cox). Gaispn of patients according to their
deep remission status was made by st for qualitative and Fisher test for quariiieat

variables. Results were considered significant wifhvalue of < 0.05.



Results

Patients’ characteristics

Forty-eight patients were included. Their charastes are listed in Table 1. Of these
48 patients, 30 were female. The median age wag&k (14-70) and the mean duration of
CD was 72 months (3-300 months). According to thenitvkeal classification, 6 patients
(12%) were diagnosed with a penetrating complica(®3) (23). Forty-five percent of the
patients had ileo-colitis involvement (L3) at thme of diagnosis. Pure colonic disease was
observed in 16 patients (33%) and isolated ilecdtion in 4 (8%). All patients had received
anti-TNF therapy for at least 12 months before MRI andicdinhevaluation, with a median

treatment duration of 26 months (12-85) (Table 1).

Clinical and MRI evaluation

Thirty-two patients had pathological MRI. Among tinethe median Van Assche score
was 12 (2-19). The MRI characteristics of thesaéeptt are listed in Table 2. The most
common fistula location was extra or inter-sphinct€75%) and thirteen patients had an
abscess. Sixteen patients had healing on MRI (Eiguand were considered to be in clinical
remission. Ten patients were in clinical remisst@spite pathological MRI. There was no
difference in patients’ characteristics regardihg presence or absence of deep remission

(Table 1)



Flare-free survival course

The median follow-up period was 62 months (5 — 130) patients with deep
remission, the median time to a flare event wam®@ths (69-116) versus 12 months (3-20)
in patients with pathological MRI (p < 0.01), (FreW). In patients with deep remission, five
events were observed; three patients had cliniealapal recurrence, one patient had an
allergy to infliximab and one patient had lumineturrence. Three patients in deep remission
were lost to follow-up at 17, 61 and 130 monthspeetively. In the pathological MRI group,
26 patients had an event; seventeen had perialagisezand nine luminal recurrence. Two

patients were lost to follow-up at 3 and 29 montaspectively.

Perineal flare-free survival course

In patients with deep remission, the median timenyp perianal event was 116 months
(95-130) versus 42 months (8-72) in patients wakthplogical MRI (p < 0.001), (Figure 3).
Among patients in deep remission, three patiendschiaical perianal recurrence at 26, 41 and
64 months, respectively. In the pathological MRbugy, seventeen patients had perianal

relapse.

Treatment during follow-up

All sixteen patients in deep remission were treatéith infliximab. Three of them
received adalimumab during their follow-up for pexl relapse, luminal recurrence and
allergy to infliximab, respectively. Certolizumakasvintroduced in one patient due to anti-

TNF-a. intolerance. Five patients benefited from reduadmsage and three patients



discontinued treatment. Two of the three patiemts perianal relapse after discontinuation.
Among the group of patients with pathological MR received infliximab and 16 were on
adalimumab. Among the 16 patients on adalimumabwég switched due to infliximab
failure. Fourteen patients (44%) were optimizednpared with 3 (13%) in the deep
remission group (p < 0.05), (Table 3). Sixteen graf (50%) with pathological MRI had

perianal surgery compared with 2 (12.5%) in thepdeenission group (p < 0.05), (Table 3).

Hospitalizations

The mean number of hospital stays was 0.53+0.3bdrdeep remission group versus
2.6 0.5 in the pathological MRI group (p < 0.05he mean duration of cumulative hospital
stays was 0.75+0.52 days in the deep remissionpgnarsus 19.7+7.4 days in the

pathological MRI group (p < 0.05), (Figure 4).

Discussion

In this study, 48 patients with perianal CD on dtiF-a treatment were followed for
a median of 62 months. Flare-free and perianalteivea survival were statistically longer in
patients with deep remission compared to patierith pathological MRI. Patients with
pathological MRI needed four times more perianatgstes than patients with deep
remission. Deep remission also positively impactiee need for treatment changes and
hospitalization.

One third of patients were in deep remission atdeast twelve months of anti-TNF-

a therapy. This rate is comparable to other studiBsl7-18). Ten among the 32 patients with



pathological MRI were in clinical remission. Thidinecal-radiography discrepancy is
consistent with previous studies. Neverthelesserotftudies defined MRI healing without
considering contrast enhancement and reported theldisappearance of T2 hyperintensity
on treatment (16-19). In previous studies from oenter, we reported deep remission in
nearly one third of patients and one third of pagan clinical remission had persisting active
fistula tract on MRI (24, 25). We described MRI lieg as disappearance of T2
hyperintensity and absence of contrast enhance(@4nt25). Indeed, contrast enhancement
allows a distinction between inflammatory or fibeolesions and disappearance of contrast
enhancement is related to clinical activity (24-28an Assche score appeared insufficient in
the setting of anti-TNF evaluation; most of the items are linked to anataimdescription
and to complications of fistula tracks. As a consage, we decided not to include the Van
Assche score as part of our definition of MRI-badedp remission. In this study we did not
use magnetization transfer or diffusion to mongab-clinical levels of perianal fistulas that
have been recently reported as able to help lesmmitoring (29-30).

In this study, patients having achieved deep raomndsad better prognosis in terms of
relapse and hospitalizations. Nearly half of thegmés with pathological MRI had treatment
optimization versus only 13% of patients in deapission. This is one of the first studies to
evaluate the long-term outcomes of patients withapal CD according to their MRI and
clinical evaluation after at least one year oftirent for perianal CD.

In luminal CD, deep remission has proved its irge(81). There are studies that have
specifically investigated the long-term outcomegpafients who achieved deep remission in
luminal CD. In the EXTENT study, a double-blind g¢do controlled trial of adalimumab for
the induction and maintenance of mucosal healingeibcolonic CD, deep remission was
assessed at week 12 in eleven patients (32). Nenpat deep remission underwent surgery

or hospitalization. Nine patients in the non-deemission group were hospitalized and three



patients required surgeries. A subsequent anatfsibe ACCENT-1 study, suggested that
mucosal healing and deep remission increased ttagiaiu of clinical remission and the time
to clinical relapse (33). The STORI trial, a prosipee multicenter study investigated
infliximab withdrawal with continuation of azathiope in patients with luminal CD in
clinical and biological remission. Deep remissiomaswassociated with a reduced risk of
relapse when infliximab was stopped (34).

In perianal CD, Ng et al described deep remissioB0% of 26 patients by 6 months.
No relapse was observed at 12 months and 18 mands? patients stopped their treatment
at 6 months without any relapse (17). Tozer ebldived 41 patients for 3 years. Fifteen of
these 41 patients assessed were in deep remisgid2 Imonths (20). Seven of the deep
remission group relapsed. Relapses were observedases of treatment reduction or
discontinuation. In our study, treatment reduct{giose reduction or immunosuppressant
withdrawal) was performed in 29% of patients widked remission. No relapse was observed.
Nevertheless, among three patients in deep remis#iom benefited from a therapeutic break,
two patients relapsed. Therefore, drug de-escalatauld be discussed in deep remission
patients, with regular MRI to detect sub-clinicalapses. However, therapy discontinuation
can not be recommended at this present time (3®reder, recent data suggest that
monitoring drugs through levels could be usefubpdimize anti-TNFe therapy. Yarur et al
showed a significant association between serunximib levels and rates of fistula healing
(36).

Despite its strengths, our study has some liroiatirelated to its retrospective design
and small cohort size. Furthermore, we did not & perianal activity using standardized
scores as the perianal disease activity index (PDEbughlevels were not available at the
time of MRI in patients in deep remission and caubd be analyzed in our cohort. Moreover,

due to the retrospective design of the study caherimpact of perianal fistulas on quality of



life were not evaluated. But others have suggetsigddisease control has a strong impact on
quality of life and patient-related outcomes (3Me recently developed Disease Disability
Index (IBD-DI) may also help to evaluate the digeasirden in these challenging clinical
situations (38).

In conclusion, our findings show that perianal deemission based on MRI, is
associated with better long-term outcomes of dese@shieving deep remission seems to be a
relevant target in the management of patients fisthlizing perianal CD. The timing of MR
evaluation needs to be addressed and the nexidtdpe to implement MR monitoring of
fistulizing CD in our daily practice. We believeatiMRI-based decisions could be helpful to
adjust therapy in a treat-to-target approach. Hawnew seems dangerous to recommend de-
escalation therapy based on MRI findings withoubspective evidence to support this

practice.
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Figure legends

Fig.1- Comparison of initial (a) and follow-up (b) MRf a patient with Crohn’s disease on

treatment and in clinical remission:

T2-weighted sequences at the same anatomical l@)epresence of an initial hyperintense

fistula (arrow) and (b) disappearance of hyperisitgron follow-up imaging (arrow)

Fig.2 : Flare-free survival (any kind of clinical event)

Fig.3- Perineal flare-free survival

Fig.4- Hospitalizations (stay and duration) based osgmee or absence of deep remission in

patients with Crohn’s disease
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A : Patients with a pathological MRI (n=32), B : Patients in deep remission (n=16)



Table 1 : Patients’s characteristics - n (%)

Pathological MRI Deep RemissiorPatients

(n=32) (n=16) (n=48)
Males, n (%) 12 (37.5) 6(37.5) 18(37.5)
Females, n (%) 20 (66.7) 10 (62.5) 30 (62.5)
Ageyr (median, extreme) 31 (14-70) 33(24-57) 32 (14-70)
Family history of IBD (%) 2.0(6.2) 2(125) 4(8.3)
Smoking , n (%) 16 (50) 3(18.8) 19 (39)
Location n (%)
Lliled 2(6) 2(13) 4(8)
L2 colonic 12 (37,5) 4(25) 16 (33)
L3 ileocolonic 12 (37,5) 9 (56) 21 (45)
L2 or L3+ L4 upper disease 6 (19) 1(6) 7(15)
Disease behavic, n (%)
B1 non-penetrating non-stricturing 24 (75) 11(69) 35(73)
B2 dtricturing 4(12,5) 3(19 7(15)
B3 penetrating 4(12,5) 2(12) 6 (12)
Anti TNF- a (%) 32 (100) 16 (100) 48 (100)
Median treatment duration, mo (extreme) 24 (12-63) 30 (12-85) 26 (12-85)
Infliximab (%) 26 (81) 16 (100) 42 (88)
Median treatment duration, mo (extreme) 18 (1-63) 30 (12-85) 23 (1-85)
Adalimumab (%) 17 (53%) 2 (13%) 19 (40%)
Median treatment duration, mo 21 (1-57) 4(1-8) 21 (1-57)
Optimization 20 (63%) 6 (38%) 26 (54%)
Associated immunosupressant drug 20 (63%) 13 (81%) 33 (69%)
Perianal surgery 28 (88%) 15 (94%) 40 (83%)




Table2: MRI characteristics of patientswith a pathological MRI

Pathological MRI

n=32
Van Assche score (mean) 12
Simple fistula 23 (71.8)
Ramified fistula 7(21.9)
Multiple fistula 2(6.3)
Inter/extrasphincteric fistula 24 (75)
Transsphincteric fistula 14 (43.8)
Suprasphincteric fistula 13
Supralevatoric extension 3(9.7)
Abscess 13 (40.6)
Rectal involvement 13 (41.9)
T2 hyperintensity 27 (84.4)
Enhancement 32 (100)

Anorecto-vaginal fistula

3(9.4)



Table 3: Treament during follow up

Pathological MRI  Deep remission Total

n=232 n=16 n=43
Infliximab, n (%) 16 (50) 16 (100) 32 (67) p<0.05
Median treatment duration, mo (extreme) 49 (1-84) 60 (1-120) 58 (1-120)
Adalimumab, n (%) 24 (75) 3(19 27 (57) p<0.05
Median treatment duration, mo (extreme) 45 (1-105) 12 (10-96) 44 (1-105)
Optimization n (%) 14 (44) 3(13) 16 (33) p<0.05
Associated immunosupressant drug n (%) 9 (28) 1(6) 10(22)
Switch n (%) 12 (38) 2(13) 14 (29) p<0.01
Discontinuation or reduce therapy n (%) 5(16) 9 (56) 14 (29) p<0.01
Perianal surgery n(%) 16 (50) 2(125) 18 (37.5) p <0.05

Luminal surgery n (%) 8 (25) 0 8(16.7)






