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Abstract

Objective—The authors tested whether the anti-interleukin (IL)-17A monoclonal antibody
secukinumab was safe and effective for the treatment of active Crohn’s disease.

Design—In a double-blind, randomised, placebo-controlled proof-of-concept study, 59 patients
with moderate to severe Crohn’s disease (Crohn’s Disease Activity Index (CDAI) =220 to <450)
were assigned in a 2:1 ratio to 2x10 mg/kg intravenous secukinumab or placebo. The primary end
point, addressed by Bayesian statistics augmented with historical placebo information, was the
probability that secukinumab reduces the CDAI by =50 points more than placebo at week 6.
Ancillary analyses explored associations of 35 candidate genetic polymorphisms and faecal
calprotectin response.

Results—59 patients (39 secukinumab, 20 placebo, mean baseline CDAI 307 and 301,
respectively) were recruited. 18/59 (31%) patients discontinued prematurely (12/39 (31%)
secukinumab, 6/20 (30%) placebo), 10/59 (17%) due to insufficient therapeutic effect (8/39 (21%)
secukinumab, 2/20 (10%) placebo). Fourteen serious adverse events occurred in 10 patients (seven
secukinumab, three placebo); 20 infections, including four local fungal infections, were seen on
secukinumab versus none on placebo. Primary end point analysis estimated <0.1% probability
(ACDAI (SD) =33.9 (19.7), 95% credible interval —4.9 to 72.9) that secukinumab reduces CDAI
by =50 points more than placebo. Secondary area under the curve analysis (weeks 4-10) showed a
significant difference (mean ACDAI=49; 95% CI (2 to 96), p=0.043) in favour of placebo. Post
hoc subgroup analysis showed that unfavourable responses on secukinumab were driven by
patients with elevated inflammatory markers (CRP=10 mg/I and/or faecal calprotectin=200 ng/ml;
mean ACDAI=62; 95% CI (-1 to 125), p=0.054 in favour of placebo). Absence of the minor allele
of tumour necrosis factor-like ligand 1A was strongly associated with lack of response measured
by baseline-adjusted changes in calprotectin at week 6 (p=0.00035 Bonferroni-corrected).

Conclusions—Blockade of IL-17A was ineffective and higher rates of adverse events were
noted compared with placebo.
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Clinical trial registration—This trial was registered at ClinicalTrial.gov with the number
NCT01009281.

INTRODUCTION

Conventional treatment of Crohn’s disease includes immuno-suppression with
corticosteroids, thiopurines or methotrexate (MTX), and antitumour necrosis factor therapy
(ATT) for patients with persistent disease activity.! Although most patients with moderate-
to-severe Crohn’s disease respond to ATT, secondary failures due to intolerance or loss of
initial response are common.2~4 Thus, additional therapies with new mode of mechanisms
are required.®

Studies in animal models identified a pivotal role of interleukin-23 (IL-23) in promoting
intestinal inflammation via inflammatory mediators including IL-6 and IL-17A.5-8
Consistent with a more complex immunoregulatory role of IL-17A in inflammatory bowel
disease (IBD), results obtained from other animal models also suggested protective functions
of IL-17A in IBD.%-11 In Crohn’s disease, increased expression of IL-17A mRNA and
intracellular protein in the intestinal mucosa has been reported.1? Elevated faecal IL-17A
levels were described in active Crohn’s disease, together with increased numbers of IL-23
and IL-17A producing cells within the lamina propria of Crohn’s patients.13 In 2006, The
North American IBD Genetics Consortium was the first to report in a genome-wide
association study a strong genetic association of IL-23R with susceptibility to Crohn’s
disease.1* Further evidence of this association was subsequently seen in independent large
genome-wide association study cohorts, 1516 implicating the IL-23-1L-17 axis in disease
pathogenesis and providing indirect evidence for a role of IL-17A in Crohn’s disease.

Phase Il trials in Crohn’s disease have reported that blockade of p40, the shared subunit of
the T helper cell 1 (Th1) cytokine IL-12 and the Th17 modulator IL-23, is effective.1718
Although anti-p40 antibodies were assumed to abrogate interferon y mediated intestinal
inflammation through blockade of IL-12 it is now thought that inflammation attributed to
IL-12 is mediated by IL-23 and its downstream cytokines IL-17A and IL-22. Therefore,
inhibition of IL-17A represents a potential approach for treating active Crohn’s disease.
Consequently, a proof-of-concept study in Crohn’s disease was initiated with secukinumab
(AIN457), a fully human selective anti-IL-17A monoclonal antibody that has completed
phase I-I1 trials in psoriasis and rheumatoid arthritis (RA).19

METHODS

Patients and study design

A global, multicentre, randomised, double-blind, placebo-controlled parallel-group phase Ila
trial was conducted at 25 centres in Europe (Poland, Germany and Austria), the USA and
Canada. Institutional review boards or ethics committees at participating centres approved
the protocol before the study was started. All patients provided written informed consent. A
separate written consent was required for DNA sampling and analysis. Men and women
aged 18-75 with moderate to severe Crohn’s disease (Crohn’s Disease Activity Index, CDAI
score =220 to <450) were eligible. Key inclusion criteria included diagnosis of Crohn’s
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disease?? >3 months before screening. Objective evidence of inflammation at baseline was
defined by the presence of C reactive protein (CRP) =10 mg/l and/or faecal calprotectin
(FCP) =200 ng/ml. Patients with any CRP or FCP value were eligible. Concurrent therapies
with stable doses of azathioprine, mercaptopurine, MTX or steroids (prednisolone <40 mg/dl
or equivalent) were permitted. Tapering of immunosuppressants was not allowed. Patients
with stricture causing obstructive symptoms, or fistulising disease complicated by infection,
a positive (>5 mm) tuberculin skin test or biologics therapies within the preceding 2 months
(except 3 months for certolizumab) were excluded.

After a screening period of 28 days, patients were assigned, in a ratio of 2:1, to receive either
secukinumab given as a dose of 10 mg/kg or matching placebo administered as 2 h
intravenous infusions on days 1 and 22. Safety and efficacy assessments were done at weeks
1,2,3,4,5,6, 10, 14 and 18 (or end of study). The primary end point was the effect of
secukinumab on mean CDAI scores at week 6. Secondary end points included efficacy at
weeks 2 and 4, area under the response curve (AUC) between weeks 4 and 10, whereby
week 4 was chosen as the predicted time-point of maximum concentration, C(max), and
percentage of patients achieving remission (defined as CDAI <150) or achieving response
defined as =100 points reduction in CDAI scores. Due to poor recruitment, several protocol
amendments were implemented. The study was expanded into Europe; patients on
concomitant MTX, azathioprine or 6-mercaptopurine with doses kept stable for at least 10
weeks prior to enrolment and patients with normal CRP levels, who had been excluded in
the first version of the protocol, were allowed to participate.

Thirty-five genetic polymorphisms were selected to be tested for association with response
to secukinumab. Of these, the vast majority was selected because of compelling statistical
evidence of association with Crohn’s disease®2! (supplementary file 3), the underlying
hypothesis being that single nucleotide polymorphisms (SNPs) associated with disease risk
may identify different disease subtypes that may lead to differential response to therapy.
SNPs in the IL-17A gene region were selected due to IL-17A being the principle target of
secukinumab. All genotyping was performed by Novartis, SNP genotyping using TagMan,
and human leucocyte antigen genotyping using a combination of sequence based typing,
sequence specific oligonucleotide and sequence specific primers. All patients who signed a
consent form for this substudy and provided a DNA sample were eligible for inclusion.

Randomisation and masking

Randomisation was by validated Interactive Voice Response System that automated the
random assignment of patient numbers to randomisation numbers and was kept strictly
confidential. Randomisation was stratified by baseline CRP level (normal or elevated) once
patients with normal CRP were eligible.

Statistical methods

The planned sample size of 60 patients, 40 on secukinumab and 20 on placebo, was
determined by simulation studies.

The primary analysis was based on a Bayesian analysis estimating the CDAI reduction at
week 6 under secukinumab, placebo and their difference. Bayesian analysis results are
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reported as probabilities with credible intervals, in contrast to frequentist analyses that report
p values and Cls.22 The primary analysis was augmented by historical information of effects
of placebo treatment from six Crohn’s disease studies.23-28 To account for between-trial
variation, the historical information from the 671 placebo patients in these studies was down
weighted to a strength of information corresponding to 20 patients.2% For further details on
Bayesian analysis and sample size, please see the study protocol (supplementary file 1).

Two scheduled interim analyses (IAs) were performed when 17 and 41 patients, respectively,
had passed their 6-week time-point. The purpose of the second IA was to allow study
termination if criteria for success or futility had been met.

A prespecified criterion for futility was defined as =290% probability that secukinumab
reduces the CDAI by <40 points more than placebo. Results were defined as positive ‘proof-
of-concept’ if at the planned interim or final analysis the Bayesian model estimated =95%
probability that secukinumab reduces the CDAI more than placebo and =50% probability
that secukinumab reduces the CDAI by =50 points more than placebo.

All secondary analyses were not Bayesian in nature and did not include historical placebo
information. Secondary analyses included comparisons between the treatment arms of: (a)
AUC between weeks 4 and 10 (analysis of covariance with baseline CDAI as covariate); (b)
remission rates, with remission defined as a CDAI of <150 (x2 test); and (c) response rates,
with response defined as a CDAI reduction from baseline by =100 points (32 test).

Subgroup analysis of patients (post hoc) with or without markers of inflammation was
performed for AUC weeks 4-10, as described above.

An exploratory analysis of genetic data was performed on the subgroup of patients who
consented to participate in this substudy. The 35 polymorphisms were tested individually for
association with change in FCP from baseline to week 6. One placebo-treated patient was
excluded due to an extreme outlying value. All statistical tests were performed using linear
regression models, with change from baseline to week 6 in FCP as the dependent variable,
the number of copies of the minor (ie, less common) allele carried by the individual as the
predictor and baseline FCP as a covariate. Other potential covariates were evaluated but
excluded due to lack of evidence of association with change in FCP. All statistical tests were
two-tailed, with no imputation for missing data. Because of the small sample size, a
permutation test was performed to confirm the accuracy of the most significant p value. In
this test, genotype was randomly permuted 100 000 times, and the regression model
described above was applied to each permutation. The percentage of permutations yielding a
p value at least as significant as that obtained from the actual data was taken as the empirical
p value. p Values reported in results and shown in figure 3 were Bonferroni-corrected for
multiple comparisons.

Matrix extracts were prepared from human faeces samples by homogenisation. A validated
in-house calprotectin ELISA was applied to determine concentrations of FCP.
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RESULTS

Figure 1 shows the study flow chart of 59 patients enrolled between August 2008 and May
2010 and randomly allocated to secukinumab (n=39) or placebo (20); 18 terminated study
participation early and three discontinued study drug before the second infusion. Baseline
characteristics were similar between treatment groups (table 1) with the exception of prior
ATT and bowel surgery. Disease location was reported for 55/59 patients, whereby five
patients had colonic involvement and 10 patients isolated ileal disease. The trial was stopped
prematurely after a planned IA of 41 patients because the prespecified criterion for futility
was met. A further 18 patients were enrolled before completion of the 1A, and hence the
final analysis was based on data from 59 patients. All patients were included in the
intention-to-treat analysis.

Primary end point analysis at week 6 using Bayesian analysis concluded that the probability
of secukinumab being superior to placebo was 4.4% (table 2).

The difference in mean CDAI change from baseline between secukinumab and placebo was
33.9 points (SD 19.7, 95% credible interval —4.9 to 72.9), as reduction in the CDAI in the
placebo group (—63.1 points) was greater than in the secukinumab group (=29.2 points,
figure 2).

None of the comparisons at secondary time points demonstrated significant differences
(supplementary file 2), but AUC analysis between weeks 4 and 10 showed a statistically
significant difference of mean CDAI change between secukinumab and placebo in favour of
placebo (p=0.043, figure 2).

To explore the apparent adverse effect of secukinumab on Crohn’s disease activity, post hoc
analysis compared response to secukinumab or placebo in patients with and without
objective evidence of inflammation defined by CRP or FCP. A strong trend in favour of
placebo-treated patients was seen for comparisons of secukinumab and placebo within the
inflammatory subgroup (n=33; mean ACDAI =62 (95% CI -1 to 125, p =0.054, figure 3A)
but not within the non-inflammatory subgroup (n=26; p=0.87, figure 3B), indicating that the
unfavourable response on secukinumab in the entire cohort was overall driven by patients
with inflammatory Crohn’s disease.

Exploratory analysis of 35 Crohn’s disease candidate genetic polymorphisms
(supplementary file 3) was performed in a subgroup of 24 patients (16 secukinumab, eight
placebo). A polymorphism (rs4263839) in an intron of the tumour necrosis factor-like ligand
1A (TL1A) gene demonstrated a highly significant association with FCP response among
secukinumab-treated patients (p=0.00035 in permutation test after Bonferroni correction for
multiple comparisons; figure 3, panel C), but not in placebo-treated patients (p=0.87).
Absence of the minor allele was associated with worsening (ie, increase in FCP
concentrations).

Table 3 summarises safety data up to week 18 (end of study). More patients experienced any
adverse event in the secukinumab than in the placebo groups: 29/39 (74%) and 10/20 (50%)
patients, respectively, especially for infections: Twenty infections were seen in 17/39 (44%)
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patients on secukinumab, including four local fungal infections in four patients, versus none
on placebo. Severe adverse event were reported in 11/39 (28%) in the secukinumab and 2/20
(10%) in the placebo groups. Fourteen serious adverse events (SAEs) occurred in 10
patients; 7/10 were reported as drug-related, six in the secukinumab and one in the placebo
groups. Of the seven SAES suspected to be drug related, five were cases of worsening of
Crohn’s disease, four on secukinumab and one on placebo. Two additional SAEs (pilonidal
cyst, ileostomy) were observed on secukinumab; these SAEs occurred 24 days and 7 days
respectively after discontinuation from study, and therefore were not reported in the clinical
database (not shown in table 3).

Both SAEs were considered by the investigator to be related to worsening of underlying
Crohn’s disease. Infections that were suspected by the investigator to be drug related
included one case each of candidiasis, fungal infection and aphthous stomatitis. Few
laboratory abnormalities were noted on secukinumab, apart from neutropenia in 4/39,
compared with 1/20 on placebo, without associated infection. One patient each on
secukinumab and placebo had mild abnormalities in a single liver function test.

DISCUSSION

Secukinumab therapy failed to reduce mean CDAI by =50 points more than placebo at week
6, missing the primary end point and fulfilling the prespecified criterion for futility in the IA.
As a consequence, the study was terminated prematurely. The results also suggest that
inhibition of IL-17A may have adverse outcomes in a subgroup of patients with objective
evidence of inflammation.

It is possible that blocking of IL-17A may interfere with a protective function of IL-17A in
the intestine. Although animal models of IBD and genome-wide association studies suggest
an important role of IL-17A in perpetuating chronic inflammation by activated T cells,30
protective roles have also been postulated based on T cell dependent® and T cell independent
models of colitis.}! Results obtained in this study of patients with active Crohn’s disease
differ from those obtained in phase 11 studies of secukinumab in RA931 and psoriasis3?
where a beneficial effect of treatment was observed. Moreover, increased rates of adverse
events and infections seen in this small study were not seen in these larger studies of
secukinumab in RA and psoriasis. Recent reports in patients with immune deficiencies
suggested that genetic defects affecting the IL-17 signalling pathway may be associated with
occurrence of chronic mucocutaneous candidiasis (CMC),33-35 a condition characterised by
persistent or recurrent disease of the nails, skin, oral or genital mucosae caused by candida
albicans species.3® Although subjects in these studies had multiple immune defects arising
from their mutations, these studies may raise the possibility that treatments targeting IL-17A
could be associated with higher rates of CMC. In our current study of patients with Crohn’s
disease, a higher frequency of fungal infections was indeed seen in patients on secukinumab
(9.1%) compared with placebo (0%). In contrast, rates of fungal infections were as expected
and comparable between secukinumab and placebo arms in the larger phase Ilb studies in
psoriasis and RA, and no cases of CMC were reported in either of these two studies
(manuscripts submitted and under review). Although the explanation for these discordant
results for both efficacy and safety is unknown, it is possible that the immunological
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environments in RA and psoriasis are distinct from Crohn’s disease where the microbiota
plays a critical role in disease expression.

Patients treated with secukinumab had persistent disease activity (measured by AUC
analysis of the CDAI response) compared with placebo, and subgroup analysis of
inflammatory versus non-inflammatory Crohn’s disease showed that this was more prevalent
in the patients with objective markers of inflammation (CRP or FCP). This is consistent with
higher rates of discontinuations due to lack of efficacy and higher rates of adverse events on
secukinumab, including SAEs of worsening of Crohn’s disease suspected to be study drug
related. Unlike our secukinumab results, post hoc analysis of ustekinumab (an anti-1L-12/
IL-23 antibody) in Crohn’s disease suggests that patients with elevated CRP, colonic disease
and prior ATT had better response rates,3’ prompting a trial in patients with active Crohn’s
disease who have failed or developed intolerance to ATT.38 Prior ATT exposure did not
contribute to differential outcomes in our study (data not shown). Exploratory analysis
showed an association between persistent gut inflammation after secukinumab, as measured
by calprotectin, and a polymorphism of TL1A. The TL1A gene encodes a cytokine that
drives pathogenic T cells in various autoimmune inflammatory processes and has been
implicated in 1BD.3940

One limitation of our proof-of-concept study was the small sample size, and post hoc and
exploratory subgroup analyses were based on small patient numbers. A second limitation
was a potential bias towards more severe disease in the secukinumab group based on higher
rates of prior ATTand bowel surgery (table 1). However, observed responses did not differ
between patients with or without prior ATT or with or without prior bowel surgery. A third
limitation arose from the change in the study population to allow inclusion of patients with
CRP levels below 10 mg/l, and background immunosuppressive therapy. To avoid an
imbalance between the secukinumab and placebo groups in CRP, a potential prognostic
factor that could influence response, a randomisation stratifier based on CRP, was introduced
with the study amendment to obtain balanced strata with respect to this potential confounder.
It is noteworthy that the futility stopping criterion was met even with this broader
population, although the unfavourable response on secukinumab was mainly driven by
patients with inflammatory Crohn’s disease.

Last, the exploratory genetic analysis was based on a small sample size and it cannot be
excluded that findings are spurious. Therefore, these preliminary observations require
confirmation in an independent cohort of Crohn’s patients before definitive conclusions can
be drawn. However, the very low p value suggests that the observed difference may be
relevant, and findings may serve as a basis for new hypothesis testing.

Inhibition of IL-17A by secukinumab was ineffective in this trial of patients with moderate
to severe Crohn’s disease. Compared with placebo, secukinumab had a smaller effect and
patients on secukinumab showed higher rates of adverse events. However, this was a small
exploratory study, and adverse outcomes observed in this study were not seen in trials of
secukinumab in other indications. It may be that IL-17A has a protective function in
inflammatory Crohn’s disease, possibly more pronounced in patients without the minor
TL1A variant (rs4263839A).
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Significance of this study
What is already known on this subject?

»  Conventional treatment of Crohn’s disease includes immunosuppression with
corticosteroids, thiopurines or methotrexate, and anti-tumour necrosis factor
therapy for patients with persistent disease activity.

« Data obtained in animal models of inflammatory bowel disease suggest
involvement of interleukin (IL)-17 in Crohn’s disease pathogenesis, and
overexpression of 1L-17 was observed in intestinal tissue from patients with
active Crohn’s disease.

»  Genetic studies found a strong association of 1L-23R with susceptibility to
Crohn’s disease, thus implicating the IL-23-1L-17 axis in disease pathogenesis.

e Secukinumab (AIN457), a fully human selective anti-1L-17A monoclonal
antibody, has completed phase Il trials in psoriasis and rheumatoid arthritis and
was found to be safe and efficacious in these patient populations.

What are the new findings?

» Blockade of interleukin-17A was ineffective and higher rates of adverse events
were noted compared with placebo in this proof-of-concept study.

« Inan exploratory substudy, lack of response as measured by faecal calprotectin
was associated with a polymorphism in the tumour necrosis factor-like ligand
gene.

How might it impact on clinical practice in the foreseeable future?

»  Results from this small proof-of-concept study suggest that no benefit is to be
expected from blockade of interleukin-17A in patients with moderate-to-severe
inflammatory Crohn’s disease.
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86 Patients screened for study

27 Excluded

A

59 Randomised

I

!

!

39 Assigned secukinumab 2x10 mg/kg

20 Assigned placebo

1

l

12 Patients discontinued

» 1 Adverse event

+ 8 Unsatisfactory therapeutic effect
» 3 Withdrew consent

6 Patients discontinued

« 1 Adverse event

« 2 Unsatisfactory therapeutic effect
« 2 Withdrew consent

* 1 Lost to follow-up

l

l

39 Analysed, 27 completed week 18

20 Analysed, 14 completed week 18

Figure 1.
Trial profile.
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Figure 2.

Mean (£SE) Crohn’s Disease Activity Index score over time.
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Figure 3.
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Table 1
Baseline characteristics
Secukinumab 2x10 mg/kg n=39  Placebo n=20 Total N=59

Age 37.3(12.0) 38.3(14.3) 37.6 (12.7)
Weight (kg) 69.4 (14.0) 73.4 (14.6) 70.7 (14.2)
Disease duration (years) 12.2 (9.4) 10.3 (6.5) 11.5(8.5)
Gender (male) 24 (61.5%) 11 (55.0%) 35 (59.3%)
Ethnicity (Caucasian) 39 (100.0%) 19 (95.0%) 58 (98.3%)
CRP (mg/l)

Median (min, max) 6 (1, 80) 10 (1, 73) 9 (1, 80)
FCP (ng/ml)

Median (min, max) 143 (4, 1866) (n=37) 128 (4, 6434) (n=18) 143 (4, 6434) (n=55)

Previous bowel surgery 19 (48.7%) 3(15.0%) 22 (37.3%)

Prior TNF blocker therapy 7 (17.9%) 0 (0.0%) 7 (11.9%)

Concomitant steroids 22 (56.4%) 13 (65.0%) 35 (59.3%)
Concomitant immunosuppressants

Azathioprine/6-MP 9 (23.1%) 8 (40.0%) 17 (28.8%)

MTX 1(2.6%) 1 (5%) 2 (3.4%)

5-ASA 14 (35.9%) 7 (35.0%) 21 (35.6%)
Antibiotics 7 (17.9%) 1 (5.0%) 8 (13.6%)

Data are mean (SD) or number (%) unless otherwise indicated.

5-ASA, 5-aminosalicylic acid; 6-MP, 6-mercaptopurine; CRP, C reactive protein; FCP, faecal calprotectin; MTX, methotrexate; TNF, tumour
necrosis factor.
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Table 2

Primary end point (Bayesian analysis including historical controls)

CDA\I change from baseline to week 6

Treatment n Mean (SD)  95% Credible interval”

Secukinumab twice 10 mg/lkg 39 -29.2(14.0) -56.9t0-1.4
Placebo 20 -63.1(13.9) -90.4to0-359
ACDAI (AIN457 vs placebo) 339(19.7) -49t072.9

Probability that secukinumab reduces CDAI more than placebo =4.4%.

Probability that secukinumab reduces CDAI by =50 points more than placebo <0.1%.

Probability that secukinumab reduces CDAI by <40 points more than placebo >99.9%.

*Bayesian statistics report probabilities and credible intervals, unlike frequentist statistics that report p values and Cls.

CDAI, Crohn’s Disease Activity Index.
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Table 3

Adverse events (AEs) overall and most frequent events: n (%) of subjects (>5% in any group)

Secukinumab 2x10 mg/kg n=39 n (%) Placebo n=20 n (%)

Patients with AE(S) 29 (74.4) 10 (50.0)
Preferred term
Crohn’s disease 6 (15.4) 3(15.0)
Abdominal pain 5(12.8) 2(10.0)
Vomiting 5(12.8) 1(5.0)
Arthralgia 4(10.3) 0
Headache 3(7.7) 3(15.0)
Upper respiratory tract infection 3(7.7) 0
Aphthous stomatitis 2(5.1) 0
Blood pressure diastolic decreased 2 (5.1) 0
Candidiasis 2(5.1) 0
Dehydration 2(5.1) 0
Diarrhoea 2(5.1) 1(5.0)
ECG QT prolonged 2(5.1) 0
Fatigue 2(5.1) 2(10.0)
Hypokalaemia 2(5.1) 0
Myalgia 2(5.1) 0
Nasopharyngitis 2(5.1) 0
Nausea 2(5.1) 3(15.0)
Fever 2(5.1) 1(5.0)
Insomnia 0 2(10.0)
Patients with SAEs ™ 7(17.9)" 3(15.0)
Patients with infections 17 (43.6) 0
Patients with severe infections 1(2.6) 0
Patients with leucopenia (=grade 2) 2 (5.1) 0
Patients with neutropenia 4(10.3) 1(2.6)

*
Table lists only SAEs that were reported before patients completed or discontinued from study. Two additional SAEs were reported for two
patients on secukinumab after discontinuation from study.

SAE, serious adverse event.
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