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Abstract

Background & Aims:. Vedolizumab is used to treat patients with ulcesattolitis (UC),
although there is a delay before it is effectiveduction therapy with a calcineurin inhibitor
(cyclosporine or tacrolimus) in combination withdedizumab as maintenance therapy could
be an option for patients with an active steroiflaeory UC. We assessed the efficacy and
safety of this combination.

Methods: We performed a retrospective observational studjecting data from 12 referral
centers in France that were included in the Grodipgude Thérapeutique des Affections
Inflammatoires du tube Digestif. We collected imh@tion on 39 patients with an active
steroid-refractory UC (31 with active severe UC &t failed by treatment with a tumor
necrosis factor antagonist) who received a calcingnhibitor as an induction therapy along
with vedolizumab as a maintenance therapy. Inclusiate was the first vedolizumab
infusion. The outcomes were survival without cabeacy, survival without vedolizumab
discontinuation, and safety.

Results: After a median follow-up period of 11 months, 1lltipats (28%) underwent
colectomy. At 12 months, 68% of the patients swegliwithout colectomy (95% CI, 53%—
84%) and 44% survived without vedolizumab discamiion (95% CI, 27%—-61%). No
deaths occurred and 4 severe adverse events wass/et.

Conclusion: In a retrospective analysis of 39 patients withaative steroid-refractory UC
(most refractory to a tumor necrosis factor antagpnwe found that initial treatment with a
calcineurin inhibitor in combination with vedolizain allowed more than two-thirds of

patients to avoid colectomy. Further studies arzlad to assess the safety of this strategy.

Keywords: ulcerative colitis; anti-TNF refractory; GETAIDpdolizumab; cyclosporine;.



Introduction

Ulcerative colitis (UC) is a chronic inflammatorgwel disease that always affects the rectum
with a retrograde continuous extent into the col®he two main criteria driving UC
treatment are disease extent and severity. Indesdment is mainly based on topical therapy
when UC is limited to the rectum, while systemigatments are needed in a more extensive
diseas@é Approximately 20% of UC patients will experieree acute severe flare during their
life. In patients with uncomplicated acute sevel@ (ASUC), a standardized rapid step-up
medical approach is needett is recommended to start with intravenous stisrand to give
cyclosporine or infliximab as a second-line mediterapy in steroid-refractory patiefifs
Regarding cyclosporine and due to its long-termcibty it is given as a bridging therapy to
thiopurine in patients without prior failure to #eeagents.

During the past decades, thiopurines, cyclospoané infliximab have been increasingly
prescribed in patients admitted in tertiary cenfersan active U& Accordingly, there was a
trend towards a decrease in colectomy Patés a consequence, there an increasing number
of ASUC patients loosing response especially ta-BNE that are now admitted in the
referral centers.

Vedolizumab has demonstrated its efficacy in UGrasmduction and maintenance therapy in
patients who have been exposed or not to thiopsiramel anti-TNE® However, it acts
progressively and can takes 14 weeks to reachlltsfficacy’. Vedolizumab has never been
evaluated in the setting of ASUC where a promptafly is needed. Therefore, a strategy
combining a calcineurin inhibitor (cyclosporine tacrolimus) as an induction therapy with
vedolizumab as maintenance could be an attracppeoach for UC patients who have failed
a treatment with thiopurines and anti-TNF or thatdna contra-indication to these drugs. The
aim of the present study was to assess the effi@adysafety of this combination in patients

with steroid and anti-TNF-refractory UC.



Methods

Study design and patients

We performed a retrospective multicenter obsermatistudy in 12 French tertiary academic
centers affiliated to the Groupe d'Etude Thérapeetides Affections Inflammatoires du tube
Digestif (GETAID).

From December 2014 to May 2017, patients with ativecsteroid-refractory UC were
consecutively enrolled when they received a calginenhibitor (cyclosporine or tacrolimus)
as an induction therapy and vedolizumab as mainteaPatients were eligible when they
were admitted for a refractory UC, that could beA&UC (defined according to the Truelove
and Witts criteri&d) or not, and if they previously did not responeauaately to at least one
anti-TNF agent or if it was contraindicated. Baselicorresponded to the date of the first
vedolizumab infusion.

Cyclosporine was started by continuous intravemofusion at an initial dose of 2 mg/kg/d or
orally at 4 mg/kg/d. The dose was subsequently séelli to obtain a cyclosporine
concentration between 150 and 250 ng/mL. When respavas achieved with intravenous
cyclosporine, it was switched to oral drug (Neonal®iven twice a day at 4 mg/kg/d.
Tacrolimus was started orally at 0.05-0.1 mg/kgkktomdary adjusted on plasmatic
concentration targeting blood concentration of Bxfj/mL until week 2 and 5-10 ng/mL
thereafter. Choice of calcineurin inhibitor molexw cyclosporine or tacrolimus — depended
on centres routine practice. Both calcineurin irtbils were given as a bridge therapy to
vedolizumab for approximately three months in resf@s. They were intentionally
withdrawn at this time, or previously in case dbierance or failure.

In France, vedolizumab is licensed only in patievit® are in failure of a treatment with anti-
TNF or in whom these drugs are contraindicatedlubion date was the first vedolizumab

infusion.



All patients received treatment according to clineed. Medications were those currently
recommended in UC, according to their licenseduliphed doses. Patients were informed
by written notice of their participation. The Frén®ata Protection Agency (Comité
Consultatif sur le Traitement de I'Information eati@re de Recherche dans le domaine de la
Santé, n° of approval 17-037) and investigatioeaiew board of each center approved the
study. All authors had access to the study datalewe reviewed and approved the final
manuscript.

Data collection

At inclusion, the following characteristics werecoeded for each patient: sex, age, disease
duration, smoking status, UC characteristics adogrdo Montreal Classification, extra-
intestinal manifestation, prior received treatmerfsderoids, thiopurine, methotrexate,
infliximab, adalimumab and golimumab) and reasaomrs discontinuation (primary failure,
loss of response or intolerance), disease actadgyording to the partial Mayo and the
Lichtiger scores, endoscopic activity measured \hih endoscopic Mayo subscore and UC
endoscopic index of severity (UCEIS), severe engjosclesions, C-reactive protein (CRP),
haemoglobin, and albumin levels.

Follow-up

Follow-up started from inclusion up to august 2017.

Vedolizumab 300mg infusions were administered udanmusly at weeks 0, 2 and 6, and then
every 8 weeks. If needed, vedolizumab could becpitesd every 4 weeks from week 10.
Other UC treatments, including calcineurin inhibstocorticosteroids or thiopurines were
given according to clinical need as judged by thgsgian. Treatment duration of each drug
was collected during the follow-up period.

UC clinical activity (according to the partial Maysxore), received treatments and CRP

measurements were collected at each vedolizumabianf — i.e. at least at weeks 2, 6 and 14



— until death, colectomy, vedolizumab discontinomatior end of follow-up. Reasons for
vedolizumab withdrawal were collected and invesédaDue to its retrospective design, no
standardized endoscopic assessment was performed the study.

Each adverse event occurring during the follow-apqal was collected and investigated.
Objectives

The primary objective was survival without colecton$econdary objectives were survival
without colectomy according to disease severity,rvigal without vedolizumab
discontinuation, clinical response at weeks 6 atdclinical remission at weeks 6 and 14,
biochemical remission at weeks 6 and 14, predidagtors of colectomy and safety.

Clinical response was defined by decrease of tintap&layo score of at least 3 points with
decrease of at least 30% and reduction of at legsbint on the bleeding subscore with
subscore of 0 or 1, as compared to inclusion. Giniemission was defined by partial Mayo
score of less than 3, without any of the subschessng a value higher than 1. Biochemical
remission was defined by normal CRP level, belawdgBL. Adverse effects were classified as
severe when they lead to treatment interruptiospltalization or death.

Statistical analysis

Continuous variables were reported as median anderaThey were compared with the
Student t-test or Mann—Whitney—Wilcoxon test foriahles with abnormal distribution, and
categorical variables with Pearson’s chi-squareFisher's exact tests where appropriate.
Regarding assessments at weeks 6 and 14, patibatarvderwent colectomy or vedolizumab
discontinuation since inclusion were considerethdsgre.

For the survival analysis, a Kaplan-Meier curve aridg-rank test were used. Because there
were no deaths in our study population, there wagseed for considering competitive risk.
Cox proportional hazard models were used to idgntifedictors of surgery. Variables

associated with colectomy with a p < 0.30 in unata analysis were included in the
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multivariate model. ASUC is a well-known risk factor colectomy and then was forced into
the multivariate model, whatever the result of timvariate analysis. The final cox model
was obtained by a backward stepwise selection gablas with a p value < 0.05. SAS

Software 9.4 and R were used for statistical amalys
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Results

Patient characteristics

Thirty-nine UC patients were included in 12 centdesing the study period. Their main
characteristics are shown in Table 1. To summa#3epatients (59%) were women, with a
median age of 32 (range: 17-73) years. None unaerpréor liver transplantation. Median
disease duration was 4.0 (0.2-23.9) years and tdnp=a(79%) were admitted for an ASUC.
Thirty-three patients (85%) had been previouslyoseal to thiopurines, 1 (%) to methotrexate
and 36 (92%) to at least one anti-TNF agent. TH8%) other patients had a contra-
indication to anti-TNF agents due to multiple soks (1), recent malignancy (1) or
tuberculosis (1). Twenty-six (67%) patients recdiam anti-TNF agent in the three previous
months, and 13 (33%) in the last month. Median riatle between the last anti-TNF
administration and first vedolizumab infusion wa3 days (7-3230 days). Thirty (77%)
patients received corticosteroids at baseline.

Regarding calcineurin inhibitor, 37 (95%) patientsceived cyclosporine and 2 (5%)
tacrolimus. Vedolizumab was started after a medmerval of 7 (0-180) days after the
calcineurin inhibitor (one patient received cyclospe for 180 days waiting for vedolizumab
approval in France). Thirty-six (92%) patients t&dr calcineurin inhibitors before
vedolizumab. The remaining three patients startedcireeurin inhibitor during the
vedolizumab induction regimen, within a median imé of 30 days. Calcineurin inhibitor
was continued for a median duration of 80 (5-3&f)sdsince inclusion.

Efficacy

The median duration of follow-up was 10.8 (0.4-30vbnths. No deaths occurred and no

patient was lost to follow-up.
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Eleven (28%) patients underwent colectomy afteregian duration of 112 (11 — 344) days.
Six of them underwent early surgery, before week Tl survival rate without colectomy
was 68% at one year (95% confidence interval — 96%&84%) (Figure 1A).

At one year, rates of survival without colectomyr&v64% (IC95%: 46-83%) in patients with
ASUC and 87% (IC95%: 65-100%) in those without AS(pE0.32) (Figure 1B).

Nineteen (49%) patients stopped vedolizumab dutimeg study period: 18 due to lack of
efficacy and one due to intolerance (depressioffterfne year of follow-up 44% (IC95%:
27-61%) of patients were still treated with vedolimab (Figure 2). Vedolizumab was
intensified every 4 weeks in 26 (67%) patientsi@hpatients at week 10 and 7 after week
14). Among the 19 optimised patients at week 1% 73%6) were in clinical remission at week
14. Regarding the 18 patients who did not resporneetiolizumab, 11 underwent colectomy
and 7 were treated with another medical treatmenmbotherapy with infliximab and
thiopurines for two patients, inclusion in a clialidrial for three - tofacitinib (2) and fecal
microbiota transplantation (1) -, allopurinol pltigsopurine for one and oral tacrolimus for
one).

Median partial Mayo score were 7 at baseline, &gk 6 and 3 at week 14, respectively.
Clinical response and clinical remission, were aehd in 25/39 (64%) and 18/39 (46%)
patients at week 6 and, in 22/39 (56%) and 15/89%0)3at week 14, respectively (Figure 3).
Among the 30 patients receiving corticosteroidsbaseline, steroid free remission was
achieved in and 7/30 (23%) at week 6, and 12/300j4& week 14. Proportions of patients
still receiving the calcineurin inhibitor were 25/84%) at week 6, and 8/39 (21%) at week
14.

There were 9/32 (28%) patients in biochemical remis (CRP <5mg/L) at week 6 and 8/34

(24%) patients at week 14. Median CRP was 6 mgitesk 6, and 7.8 mg/L at week 14.
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In multivariate analysis, four baseline factors everssociated with colectomy during the
follow-up period: female gender (HR: 10.5; 95%C0D%54.33; p=0.004), age more than 31
years (HR: 13.16; 95%Cl: 2.27-76.26), concomitamhunosuppressant (HR: 9.59; 95%CI:
1.13-81.60) and haemoglobin more than 11.2 g/dL: (H&3; 95%CI: 0.59-6.32).

Safety

Eleven (28%) patients experienced at least onersevevent during the study. They are
summarized in the table 2. Four of them were sevliree patients developed mild and
transient renal failure, leading to cyclosporinethdrawal in one case and, one patient
developed &ampylobacter jgjuni colitis while treated with vedolizumab and taanulis that
completely recovered with antibiotics. No opporttiti infection or malignancy was
observed. One patient in clinical remission decittedtop vedolizumab due to a depression

that was thought to be due to the drug.
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Discussion

In the present multicentre cohort of patients atidifor a steroid-refractory UC with prior
anti-TNF failure, a combination between a calcimeunhibitor with vedolizumab could
avoid colectomy in approximately two out of thresignts within one year, whatever disease
severity, with a good safety profile. As far as kmow, this study is the largest to investigate
this association in a cohort of highly selectedigras with refractoriness to all current
licensed drugs in U&" 2

The number of UC anti-TNF refractory patientsdesfacto increasing in parallel with the
growing use of these drugs. Currently, these pitiare candidates to either vedolizumab or
colectomy. Until now, vedolizumab has not been @atdd in patients with ASUC who were
excluded from the pivotal trials. In addition, pltyans are reluctant to use vedolizumab in
this setting, because of its delayed efficAGyHowever, and as a parallel with the bridging
strategy combining cyclosporine and thiopurineha thanagement of patients with steroid-
refractory UC before the anti-TNF efd it could be attractive to combine a calcineurin
inhibitor as induction therapy with vedolizumabnagintenance in these patients.

Although patients recruited in the present cohodrev more severe, the efficacy of
vedolizumab was similar with that reported in tiberature in UC. Published clinical response
and remission rates at week 14 were 43-57% an®d23+&spectively, as compared to 56%
and 38% in our cohort. In addition, reported verlainab failure rates within the first year of
treatment were of 35-48% in previous selfe&® and 49% in our cohort.

However, as vedolizumab was given as a last-chaineg before surgery in the present
cohort, the absence of colectomy during the follgpwdoes not necessarily mean that the drug
was efficient. Indeed, half of patients discontihueedolizumab within one year, while

approximately one third were operated on. Moreogeme patients continued the drug
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despite partial efficacy. This illustrates the iropaf a limited therapeutic choice on drug
persistence.

In ASUC patients from the present cohort, the 36%-ygear colectomy rate was similar to
those reported with cyclosporine (29%) or inflixima31%) when combined with
azathioprine after intravenous steroid failtfte

As observed in controlled trials and observatiostaldies, vedolizumab appears to have a
good safety profilé. Yet, concomitant use of calcineurin inhibitor wast allowed in the
GEMINI trial and the experience of combining aniamtegrin with a calcineurin inhibitor is
very limited in UC as well as in multiple sclerasfsprior study conducted in 9 patients with
Crohn’s disease and 11 with UC did not observedtiadd! safety event than those related to
calcineurin inhibitors aloneAdverse events observed in the present cohort wesstly
related to calcineurin inhibitors except one cab&ampylobacter jguni colitis associated
with vedolizumab. No other case of opportunistieation or malignancy was observed.

This study has several limitations inherent toré@sospective design. Treatments were not
standardized as well as outcome measures, esgesmbscopic assessments. Patients were
selected in few referral centres and most of thesnewprimary responders to calcineurin
inhibitors who received vedolizumab only when tliegponded adequately to the induction
therapy. The follow-up was limited to 11 months.

Overall, a strategy combining a calcineurin infobiwith vedolizumab in patients with
steroid-refractory UC and prior anti-TNF failure @wntra-indication can avoid colectomy in
approximately two third of the patients within oyear and seems safe. It can be considered
in patients with ASUC or non-severe UC when theg egfractory to all conventional
therapies, including anti-TNF agents. The safetyfiler of this combination will require

further investigation.
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Figurelegends:

Figure 1: Survival without colectomy:

A: Among 39 patients with refractory ulcerative itisltreated by a combination between a
calcineurin inhibitor and vedolizumab;

B: According to disease severity.

ASUC: acute severe ulcerative colitis

Figure 2. Survival without vedolizumab discontinuation amd® patients with refractory

ulcerative colitis treated with a calcineurin initdlp and vedolizumab.

Figure 3: Clinical response, clinical remission and sterogkfremission at weeks 6 and 14
among 39 patients with refractory ulcerative cslitreated by a combination between a

calcineurin inhibitor and vedolizumab.
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Table 1. Main patients’ characteristics at baseline

N=39 (%)

Female gender 23 (59)
Median age, years (range) 32 (17-73)
Median UC duration, years (range) 4.0 (0.2-23.9)
Prior thiopurine exposure 33 (85)
Prior anti-TNF exposure 36 (92)

1 agent 19 (49)

2 agents 15 (38)

3 agents 2 (5)
Contra-indication to anti-TNF 3(8)
Acute severe UC 31 (79)
Concomitant steroids 21 (54)
Concomitant thiopurine 3(8)
Median partial Mayo score (range) 7 (1-9)
Median Mayo endoscopic subscore 3 (1-3)

Median CRP, mg/L (range) 12.8 (0.2-219.0)
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Table 2. Adverse events observed during the study

Events Current treatments given N (%)
Severe adverse event
Kidney failure Cyclosporine + steroids (1), lIwgporine (2) 3 (8)
Campylobacter colitis Tacrolimus 1(3)
Non-severe adverse events
Headache Cyclosporine + steroids 2
Gingivitis Cyclosporine 1(3)
Trichauxis Cyclosporine 1(3)
Dry syndrome Cyclosporine + steroids 1(3)
Asthenia Cyclosporine + steroids 1(3)
Depressive syndrome Vedolizumab 1(3)
Oedema Cyclosporine + steroids 1(3)
Arthralgia Cyclosporine + steroids 1(3)
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