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1. Scientific discussion

1.1. Introduction

About the product

Adalimumab is a recombinant, fully human immunoglobulin (IgG1) monoclonal antibody that binds
specifically and with high affinity to the soluble and transmembrane forms of TNF-a and inhibits the

binding of TNF-a with its receptors. Adalimumab is approved for the treatment of inflammatory

diseases including rheumatoid arthritis (RA), juvenile idiopathic arthritis (JIA), psoriatic arthritis (PsA),
ankylosing spondylitis (AS), plaque psoriasis (Ps), ulcerative colitis (UC) and Crohn's disease (CD).

Problem statement

Spondyloarthritidis is a group of diseases that share common clinical, radiographic, and genetic
features. This includes ankylosing spondylitis (AS), psoriatic arthritis (PsA), reactive arthritis,

enteropathic or inflammatory bowel disease (IBD)-related arthritis and undifferentiated
spondyloarthritis (SpA). Because there is an overlap of features among these diseases, there is some

variability in the way physicians may interpret and apply these diagnoses in clinical practice. An
alternative way of categorizing SpA patients would be to define them by their primary clinical

manifestation — axial or peripheral SpA. The Assessments in Spondyloarthritis International Society
(ASAS) Working Group has proposed and validated new classification criteria for patients with axial
SpA and for those with peripheral SpA.1:2 This new set of criteria incorporates the use of magnetic
resonance imaging (MRI) for visualizing sacroiliitis in addition to traditional x-rays.

ASAS classification criteria for axial SpA

(in patients with back pain =3 months and age at onset < 45 years)

Sacroiliitis on imaging*
plus

=1 SpA feature**

** SpA features:

* Inflammatory back pain

= Arthritis

* Enthesitis (heel)

* Uveitis

* Dactylitis

* Psoriasis

* Crohn's disease/ulcerative colitis
* Good response to NSAIDs
* Family history for SpA

* HLA-B27

* Elevated CRP

or

HLA-B27
plus

= 2 other SpA features**

* Sacroiliitis on imaging:

— Active (acute) inflammation on
MRI highly suggestive of
sacroiliitis associated with SpA
or

- Definite radiographic sacroiliitis
according to mod. New York
criteria

Figure 1 Proposed classification criteria for axial SpA

(Rudwaleit et al, Ann Rheum Dis Mar 2009, 68)

t Rudwaleit M, van der Heijde D, Landewé R, Listing J, Akkoc N, Brandt J, et al. The development of Assessment of Spondyloarthritis International Society
(ASAS) classification criteria for axial spondyloarthritis (Part II): validation and final selection. Ann Rheum Dis. 2009;68(6):777-83.

2 Rudwaleit M, van der Heijde D, Landewé R, Akkoc N, Brandt J, Chou CT, et al. The Assessment of Spondyloarthritis International Society classification
criteria for peripheral spondyloarthritis and for spondyloarthritis in general. Ann Rheum Dis. 2011;70(1):25-31.
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There is a medical need in patients with axial SpA who have disease features similar to patients with
AS, but who do not fulfill the modified New York criteria for AS by virtue of not having evidence of
structural damage in the form of radiographic sacroiliitis. Patients with non-radiographic axial SpA (nr-
axSpA) can present with disease features and a level of disease activity similar to those observed in
patients with AS.

While non-steroidal anti-inflammatory drugs (NSAIDs) are effective in treating the signs and symptoms
of axial SpA in some patients, traditional anti rheumatic therapies such as methotrexate or
sulfasalazine are not effective for the axial component of SpA and the use of systemic corticosteroids is
not supported by evidence. When NSAIDs fail to provide adequate control of the disease, patients with
non-radiographic axial SpA do not have alternative treatments available. However, such patients may
continue to experience signs and symptoms similar to AS patients but without alternative treatment.

Scope of the variation

In this submission the MAH applied for a new therapeutic indication for the treatment of adults with
severe axial spondyloarthritis, including ankylosing spondylitis who have had an inadequate response
to conventional therapy or are intolerant to NSAIDs. Sections 4.1, 4.2, 4.4, 4.8, 5.1 of the SmPC have
been updated accordingly as well as Annex II and IIIB. Some editorial changes have also been made
throughout the SmPC.

The initially applied wording for the extension of indication reads as follows (additions and deletier to
the existing approved AS indication):

Axial spondyloarthritis including Ankylosing spondylitis

Humira is indicated for the treatment of adults with severe axial spondyloarthritis, including active
ankylosing spondylitis who have had an inadequate response to conventional therapy or are intolerant
to NSAIDs.

The following variation application is made in this submission:

Clinical:
Variation requested Type
C.l.6.a Addition of a new therapeutic indication or modification of | II

an approved one

Information on paediatric requirements

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included an EMA Decision
P/141/2011 on the agreement of a paediatric investigation plan (PIP).

At the time of submission of the application, the PIP P/141/2011 was not yet completed as some
measures were deferred.

Development programme

A clinical program was developed by the MAH to study the efficacy and safety of adalimumab in
patients with axial SpA who do not fulfil the modified New York criteria for AS. This development
program consists in a currently ongoing, single pivotal Phase 3 clinical study (Study M10-791) aiming
to demonstrate the efficacy and safety of adalimumab 40 mg given subcutaneously (SC) every other
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week (eow) versus placebo in adult subjects with axial SpA diagnosed according to the published
criteria of the ASAS working group.

The pivotal randomized, double-blind, placebo-controlled design of study M10-791 was chosen to
demonstrate the efficacy of adalimumab in subjects with active axial SpA not fulfilling the modified
New York criteria for AS who had an inadequate response or intolerance to 1 or more NSAIDs, or had a
contraindication for NSAIDs. Study M10-791 includes a 12-week, double-blind (DB), placebo-controlled
period and a 92-week open-label (OL) treatment period.

The 40 mg adalimumab dose was chosen in accordance with the AS and PsA dosage recommendations
in the EU SmPC. Moreover, the adalimumab clinical trial safety database across multiple disease
indications is also largely comprised of data recorded with the 40 mg eow dose, which is also the
approved maintenance dose for adult patients across all other indications.

Compliance with scientific advice

The applicant did not seek scientific advice at the CHMP.
Compliance with CHMP guideline

There is no specific guideline for the development of medicinal products for the treatment of non-
radiographic axial spondyloarthritis. Reference was made to the CHMP 2009 Guideline on Clinical
Investigation for Medicinal Products for the treatment of AS (CPMP/EWP/4891/03).

Although ASAS20 is commonly used in placebo-controlled trials in AS for some products (e.g. NSAIDs),
ASAS40 was chosen as the primary endpoint also considering that a more stringent efficacy
improvement may be required in certain circumstances, particularly in the case of products belonging
to therapeutic classes different from NSAIDs.

Overall the study M10-791 was in line with the EMA guideline (CPMP/EWP/4891/03) and in particular
with respect to study design, main efficacy endpoint and secondary endpoints.

General comments on compliance with GMP, GLP, GCP
The clinical trial submitted in support of this variation was performed in accordance with GCP as
claimed by the applicant. The MAH has provided a statement to the effect that clinical trials conducted

outside the Community were carried out in accordance with the ethical standards of Directive
2001/20/EC.

1.2. Clinical aspects

1.2.1. Clinical pharmacology

Pharmacokinetics (PK) data were not collected in Study M10-791 as the PK of adalimumab have been
previously established (as described in section 5.2 of the approved SmPC).

Since non-radiographic axial SpA, AS, and PsA all belong to the spondyloarthritides group of diseases,
the 40 mg adalimumab dose was chosen in accordance with the approved AS and PsA dosage
recommendations in the EU SmPC. No new clinical pharmacology data are being submitted as part of
this application.

The approach taken in order to select the dose is considered appropriate by the CHMP.
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1.2.2. Clinical efficacy

1.2.2.1. Main pivotal study

Study M10-791

Study M10-791 is a multicenter study evaluating the efficacy and safety of the human anti-TNF
monoclonal antibody adalimumab in subjects with axial spondyloarthritis.

Methods

Study M10-791 includes a 12-week double-blind (DB), placebo-controlled phase followed by a 92-week
open-label (OL) phase.

Subjects were randomized in a 1:1 ratio to receive either adalimumab 40 mg SC eow or matching
placebo for 12 weeks during the DB period. Following the DB period, at Week 12 all subjects entered
the OL arm of the study in which they received adalimumab 40 mg SC eow for up to an additional
92 weeks (all subjects on placebo were started on adalimumab and subjects already on adalimumab
continued during the 92 weeks of the OL period).

Double-blind Opnen-label
Placebo-controlled P

12 weeks 92 weeks

g
o
o @ | Placebo
= & ADA 40 mg eow
Lo
5 Loy ]
o VI ADA 40 mg eow
&

I I I

1 1

Day 1 Week 12 Week 104

Baseline Visit Visit Visit

Figure 2 Study design schematic

Subjects were to visit the study site at weeks 2, 4, 8, and 12 during the DB period, and at Weeks 16,
20, 24, 28, 36, 44, 52, 60, 68, 80, 92, and 104 during the OL period. If, during the course of study
drug administration, the subject prematurely discontinued study drug use, the procedures outlined for
the termination visit were to be completed within 2 weeks of the last dose of study drug, and
preferably prior to the initiation of another therapy.

MRI of the spine and sacroiliac (SI) joints was performed at screening and on Weeks 12, 52 and 104.

Study Participants

Main inclusion criteria:
1. Subject was =18 years of age.

2. Subject must have had an inadequate response to NSAIDs, intolerance to =1 NSAID, or had a
contraindication for NSAIDs as defined by the investigator.

3. Subject must have had chronic back pain (of at least 3 months duration) with onset at age <45
years.
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4,

MRI evidence of active inflammatory lesions of sacroiliac joints (past or present) with definite bone
marrow edema/osteitis, suggestive of sacroiliitis associated with SpA plus =1 of the clinical criteria
listed below:

OR

Positive human leukocyte antigen-B27 (HLA-B27) plus =2 of the clinical criteria listed below other
than HLA-B27 positivity:

e Inflammatory back pain defined as the presence at screening of at least 4 out of the
following 5 parameters: 1) age at onset <40 yrs, 2) insidious onset, 3) improvement with
exercise, 4) no improvement with rest, 5) night pain with improvement upon getting up;

e Arthritis (past or present);

e Heel enthesitis (past or present);

e Anterior uveitis confirmed by an ophthalmologist (past or present);
e Dactylitis (past or present);

e CD or ulcerative colitis (past or present);

e Good prior response to an NSAID - back pain was not present anymore or much better 24
to 48 hours after a full dose of an NSAID;

e Family history of SpA;
e Positive HLA-B27;

e Elevated C-reactive protein (CRP).

5. Subjects must have Baseline disease activity as defined by having a Total Back Pain VAS score >

40 mm and BASDAI = 4 at both the Screening and Baseline visits.

Main exclusion criteria:

1.

Past or present diagnosis of AS, psoriasis, psoriatic arthritis, or history of inflammatory arthritis
other than axial SpA (e.g., rheumatoid arthritis, gout, lupus, or polyarticular or systemic juvenile
idiopathic arthritis).

Prior exposure to any biologic therapy with a potential therapeutic impact on SpA, including anti-
TNF therapy.

Use of second-line antirheumatic therapy, except MTX, SSZ, hydroxychloroquine, or azathioprine,
within 28 days prior to Baseline.

Subject had been treated with intra-articular joint injection(s) or spinal/paraspinal injection(s) of
corticosteroids in the preceding 28 days prior to the Baseline visit

Subject with extra-articular manifestations (e.g. IBD, uveitis, etc.) that were not clinically stable
for at least 30 days prior to study entry.

Allowed concomitant medication

Subjects could continue on stable doses of MTX, SSZ, hydroxychloroquine, azathioprine, prednisone,
and/or NSAIDs provided the stability requirements were met:
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DMARDSs: Subject was to be on stable dose of MTX (<25 mg per week) and/or SSZ (<3 g per day),
and/or hydroxychloroquine (400 mg per day) for 28 days prior to the Baseline visit.

Azathioprine: Subject was to be on stable dose (<150 mg/day) for 28 days prior to the Baseline visit
and without another concomitant immunosuppressive drug at study entry.

Oral corticosteroids: Subject was to be on stable dose of prednisone (<10 mg per/day), or oral
corticosteroid equivalents, for at least 14 days prior to the Baseline visit.

NSAID: Subject was to be on stable doses of NSAIDs and/or analgesics for 14 days prior to the
Baseline visit.

Prohibited Concomitant Medication

Cyclosporine or other second line anti-rheumatic therapy (except MTX, SSZ, hydroxychloroquine, or
azathioprine) within 28 days prior to the Baseline visit was prohibited.

Opioid analgesics (other than tramadol) within 14 days prior to Baseline visit were prohibited.

Only one intra-articular corticosteroid injection for a peripheral joint was to be allowed during the first
24 weeks of the study. After Week 24, intra-articular corticosteroid injections were to be allowed at the
investigator's discretion. Once a joint was injected it was to be considered not evaluable/assessable
during the 28 days following injection. No spinal, para-spinal, or sacroiliac joint injections were to be
allowed during the first 24 weeks of the study.

Treatments

Study drug was to be provided as a sterile SC injection solution in 1-ml pre-filled syringes containing
either adalimumab 40 mg/0.8 mL or matching placebo for adalimumab. Study drug was to be self-
administered SC eow at approximately the same time of day. The day of the first dose of study drug
was designated as Day 1.

Objectives

The objective of the study was to evaluate the efficacy and safety of adalimumab 40 mg given eow
subcutaneously compared to placebo for 12 weeks followed by OL safety and efficacy assessments in
subjects with active axial SpA not fulfilling the modified New York criteria for AS who had an
inadequate response to, or intolerance to 1 or more NSAIDs, or had a contraindication for NSAIDs.

Outcomes/endpoints

The primary efficacy variable for this study was the proportion of subjects who achieved ASAS40
response at the Week 12 visit. A subject was to be categorized as an ASAS40 responder at the Week
12 visit if the subject achieved:

Improvement of 240% and absolute improvement of =20 units (on a scale of 0 to 100) from Baseline
in >3 of the following 4 domains with no deterioration at all in the potential remaining domain:

e Patient's Global Assessment — Represented by the Patient's Global Assessment of Disease
Activity VAS score (0 to 100 scale)

e Pain - Represented by the total back pain VAS score (0 to 100 scale)

e Function - Represented by the BASFI score (10 VAS scales on functional items, like putting on
socks, bending for a pen, doing a full day’s activities (0 to 100 scale). Mean of the ten scores is
calculated.)

Assessment report
Page 7/43



e Inflammation - Represented by the mean of the 2 morning stiffness-related BASDAI VAS scores
(i.e. the average of items 5 and 6 of the BASDAI, severity and duration of morning stiffness.)

The ranked secondary efficacy variables that were to be analyzed at Week 12 included:

1. ASAS20 response (improvement of 220% and absolute improvement of 210 units from Baseline in
>3 of the 4 domains identified above in ASAS40, with no deterioration in the remaining domain
[defined as a worsening of =20% and a net worsening of =10 units])

2. BASDAI 50 (50% improvement from Baseline in BASDAI. 6 VAS-scales scoring fatigue, spinal pain,
peripheral arthritis, enthesitis, intensity and duration of morning stiffness. The mean of the 2 last
items is calculated, and added to the mean of questions 1-4. The result is divided by 5.)

3. Mean change in SF-36v2 physical component

4. ASAS partial remission (absolute score of <20 units for each of the 4 domains identified above in
ASAS40)

5. ASAS5/6 response (20% improvement in 5 out of the following 6 domains: BASFI, total back pain,
PTGA-Disease Activity, inflammation [represented by questions 5 and 6 of the BASDAI], lateral
lumbar flexion from BASMI, and acute phase reactant [pooled CRP])

6. Mean change in HAQ-S
7. Mean change in hs-CRP
8. Mean change in SPARCC MRI score for sacroiliac joints

9. Mean change in SPARCC MRI score for the spine

Other variables that were to be analyzed at various timepoints included:

e ASASH50 response (improvement of =50% and absolute improvement of =20 units from Baseline in
>3 of the 4 domains identified above in ASAS40, with no deterioration in the remaining domain
[defined as a worsening of 220% and a net worsening of =10 units])

e ASAS70 response (improvement of 270% and absolute improvement of =30 units from Baseline in
>3 of the 4 domains identified above in ASAS40, with no deterioration in the remaining domain
[defined as a worsening of 220% and a net worsening of =10 units])

e AS disease activity score (ASDAS) (a composite score of BASDAI questions 2, 3, and 6; PTGA-
Disease Activity; and pooled CRP)

e Swollen joint index (66 joints)

e Tender joint index (68 joints)

e BASDAI

e Inflammation (mean of BASDAI questions 5 and 6)

e BASMI,, (the results from 5 mobility assessments are transformed into values form 0-10 with the
aid of a linear function sheet.)

e Chest expansion
e MASES (Maastricht Ankylosing Spondylitis enthesitis Score, 13 sites are scored as 0 or 1)

e Plantar fascia enthesitis
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e Dactylitis

e Physician's Global Assessment of Disease Activity (VAS)
e Nocturnal pain VAS

e Total back pain VAS

e Patient's Global Assessment of Disease Activity (VAS)
e Patient's Global Assessment of Pain (VAS)

e Short Form-36v2 Health Survey questionnaire

e WPAI-SHP

e PASS

e MOS Sleep Scale

e EQ-5D

e BASFI

e Levels of biomarkers (serum MMP-3, urine CTX-II, and VEGFA)

Sample size

The study was powered to detect differences in ASAS40 response rates at Week 12 in SpA subjects
with axial disease. Assuming an expected ASAS40 response rate of 15% in the placebo group and 35%
in the adalimumab group, a total sample size of 194 subjects (that is, 97 placebo and 97 adalimumab
subjects) will provide approximately 90% statistical power to detect the difference between the two
treatment groups. This sample size calculation assumed a 1:1 randomization ratio, and was based on a
2-sided chi-square test with a significance level of 0.05.

Randomisation

Subjects were to be randomized in a 1:1 ratio to receive either adalimumab or matching placebo for 12
weeks. At the Week 12 visit all subjects were then to receive OL adalimumab to be administered
through Week 104.

Blinding

The MAH, the investigator, study site personnel, and the subject were to remain blinded to each
subject's treatment throughout the 12-week blinded period of the study. An Interactive voice response
system was to provide access to blinded subject treatment information in the case of medical
emergency. Subjects could be unblinded after the database lock on the blinded portion of the study.

Statistical methods
Analyses of the endpoints described above were conducted on the following analysis sets:

e Intent-to-Treat Population (ITT)

The ITT population was defined as all randomized subjects who received at least 1 dose of blinded
study drug. However, as a result of investigator noncompliance, the MAH determined that 7
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subjects enrolled at a specific site should be excluded from the efficacy analyses. Therefore, no
analyses were conducted using the ITT population except as a sensitivity analysis for the primary
endpoint and ranked secondary endpoints.

e Full Analysis Set (FAS)

All efficacy analyses were conducted on the FAS, which is a subset of the ITT population that
excludes the 7 subjects. Efficacy analyses on the FAS were conducted according to subjects’
assigned treatment groups.

e Per Protocol Population (PPP)

In order to evaluate the impact of major protocol violations on the results of the trial, additional
analysis of the primary efficacy variable was conducted on the PPP, which consists of all FAS
subjects who completed the DB portion of the study and did not meet any major protocol
violation during the DB portion. The exclusion of subjects was determined via classification prior
to interim database lock for data pertaining to the DB period.

e Open-Label (OL) population

The OL population was comprised of all randomized subjects who completed Week 12 and had at
least 1 dose of OL study drug. This population is a subset of the FAS. No PPP is defined for the OL
population.

e Any Adalimumab Set

The Any Adalimumab set includes all randomized subjects who received at least 1 dose of
adalimumab any time during the study, with the exception of the 7 subjects. This population is a
subset of the FAS and was analyzed to evaluate the efficacy of adalimumab over time.

The primary efficacy endpoint was the proportion of responders according to ASAS40 response criteria
at Week 12, and the response rate observed in the group randomized to adalimumab 40 mg eow was
to be compared to that in the placebo group. The null hypothesis associated with this comparison
states that there is no difference in response rates between the adalimumab and placebo groups; the
alternative hypothesis is that the response rates are different. The response rates were tested using a
two-sided Pearson's chi-square test with a = 0.05. Subjects with missing ASAS40 response at Week 12
were to be treated as non-responders according to the NRI method.

The ranked secondary efficacy endpoints were tested in hierarchical order. The first secondary
endpoint was tested at a = 0.05; if the null hypothesis was rejected, next hypothesis in sequence was
tested at a = 0.05; this process was to continue until the null hypothesis for a particular endpoint was
accepted.

Discrete variables were summarized using count and percentages and were compared between
adalimumab and placebo groups using Pearson's chi-square or Fisher's exact test (if 225% of the cells
have expected counts less than 5). Continuous efficacy variables were to be summarized by summary
statistics (number of subjects, mean, 95% confidence interval, standard deviation, first quartile,
median, third quartile, minimum, maximum) at Week 12. Change from Baseline at Week 12 in the
continuous variables was to be compared between adalimumab and placebo groups using an analysis
of covariance method adjusting for the Baseline score. This was to be done for both observed and
LOCF imputed values.

The OL data (beyond Week 12) were summarized descriptively.

Safety analyses were to be carried out using the safety population, which include all subjects that
received at least 1 dose of study medication. Treatment-emergent, and pre- and post-treatment AEs
were to be summarized and reported.
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Results

Participant flow and humber analysed

Study M10-791 is currently ongoing. This submission includes interim data collected from the study
through 02 February 2011. As of this cut-off date, all active subjects have completed the 12-week DB
phase and at least 12 weeks of OL treatment (i.e. data through Week 24 are available for all active
subjects) and treatment was ongoing in the study as of the data cut-off. Additionally, longer-term OL
data are included for those subjects who enrolled earlier in the study, with some subjects having
approximately 1 year of adalimumab exposure.

A total of 192 subjects with active axial SpA were enrolled at 37 study sites. All 192 subjects were
randomized; however, the MAH identified an investigator noncompliance with protocol requirements at
an investigative site. As a result of this finding, the 7 subjects enrolled at this site were excluded from
the efficacy analyses conducted on 185 subjects in the Full Analysis Set (FAS), but were included in the
safety analysis. As of the data cut-off date (02 February 2011), 154 subjects were ongoing in the study
(Figure 3).

Table 1 Disposition of subjects (Full Analysis Set)

Number (26) of Subjects by Randomization Group

Placebo Adalimumab Combined

Subject Status N =94 N =91 N = 185
Completed Week 12 (DB Perlod) 92 (97.9) 87 (95.6) 179 (96.8)
Completed Week 24 (OL Period) 86 (93.5) 80 (92.0) 166 (92.7)
Ongoing as of 02 February 2011 81 (86.2) 73 (80.2) 154 (83.2)
Discontinued at any time during study® 13 (13.8) 18 (19.8) 31 (16.8)
Reasons for discontinuation”

Adverse event 3(3.2) 8 (8.8) 11 (5.9)

Withdrew consent 4 (4.3) 2(2.3) 6 (3.4)

Lost to follow-up 0 0 0

Other® 6 (6.4) 10 (11.0) 16 (8.6)

a. Includes discontinuations after the Week 24 visit.

b.  Subjects could have discontinued for more than 1 reason

c.  Reasons for discontinuation recorded as "other” included lack of efficacy. pregnancy, investigator decision, and
inclusion/exclusion criteria violation.

The most common reason for discontinuation was "other" (8.6% of all randomised patients), which
included lack of efficacy, protocol violation, investigator's decision and pregnancy; followed by adverse
events (5.9 %).

The flow of subjects from randomization through the cut-off date of 02 February 2011 is outlined in
Figure 3.
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Randomized
Bubjects
=142

Site exclusion®
=4

| Site exclusion® "
M=3

Adalimumab

Placebo

N=54 N=2a1
Discontinued Discontinued
M=z ) N=4
Adverse event (N= 1) Adverse event (W= 1)
Other (W= 1) Other (W= 3)
Completed Completed
DE Peried DB Period
(Week 12) (Week 12)
M=%z =87

!

Completed
Week 24
=280

Completed
Week 24
=286

Discontinued®

N=11

Adverse event (N=2)
Withdrew consent (N = 4)
Othgar (W= 3)

Ongoing as of
02 Feb 2011
=21

Discontinued®

N=14

Adverse event (N =7)
Withdrew consent (N = 2)
Cther (N=7)

Ongoing as of
02 Feb 2011
=73

a. Investigator site that was excluded for noncompliance with the protocol.

b. All discontinuations during the OL Period (before and after Week 24). All reasons for
discontinuation are shown; subjects may have given more than 1 reason for discontinuation
Note: Reasons for discontinuation recorded as "other" included lack of efficacy, pregnancy,
investigator decision, and inclusion/exclusion criteria violation.

Figure 3 Subject flow diagram (Full Analysis Set)

Major protocol deviations, as defined according to ICH guidelines, that occurred in the FAS during the
DB Period and the OL Period through the data cutoff date included entry criteria violations and the use
of excluded concomitant treatment (Table 2). The FAS does not include the 7 subjects who were
excluded from a site. Major protocol deviations which may have impacted primary efficacy analysis
were accounted for by exclusion of the pertinent subjects from the PPP and did not impact the
interpretation of efficacy based on the primary endpoint for the study.

Table 2 Protocol deviations during study (Full Analysis Set)

Number (26) of Subjects
by Randomization Group

Placebo Adalimumab Combined

Deviation Category” N =94 N = 91 N = 185
Inclusion/exclusion criteria deviations 13 (13.8) 12 (13.2) 25 (13.5)
Developed withdrawal criteria but was not withdrawn 0 0 0
Received wrong treatment or incorrect dose 0 0 0
Received excluded concomitant treatment 3(3.2) 1(1.1) 4 (2.2)

a.  Subjects with multiple protocol deviations are counted once in each deviation category.

Conduct of the study

The original protocol had 4 amendments. Eighty-three subjects were enrolled under the original
protocol, one subject was enrolled under Amendment 1, 73 were enrolled under Amendment 2, 35
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subjects were enrolled under Amendment 3, and no subjects were enrolled under Amendment 4.
Amendment 1 included updates made for general consistency throughout the protocol; modifications
made to the inclusion/exclusion criteria for clarity and added direction for the sites; clarifications of
procedures added for direction to the sites. Amendment 2 included the correction to the SAE process
and minor typographical errors. Amendment 3 included clarification of acceptable time frames for
evaluations at screening of the ASAS criteria; correction and clarification to concomitant medication
acceptability; additional clarification that the Week 12 MRI should be completed prior to Week 12
open-label dose. Amendment 4 included the addition of a confirmatory HLA-B27 test if the result is
initially reported as equivocal.

Statistical Changes

In Amendment 1, BASMI, was changed to linear BASMI. BASMI, was added to the non-ranked
secondary endpoints in addition to the linear BASMI for comparison to earlier study data. The
summarization of the anterior uveitis assessment and HCRU were also added to the non-ranked
secondary endpoints in Protocol Amendment 1 to reflect changes in the eCRF during the study. No
changes to the planned statistical analyses were made with Protocol Amendments 2 through 4.

Changes from last Amendment to final statistical analysis plan: the MAH identified an investigator
noncompliance with protocol requirements at an investigative site. As a result, all 7 subjects enrolled
at this site were excluded from the efficacy analyses. The FAS was therefore defined in the SAP as the
subset of the ITT population excluding subjects from the site of this investigator. All efficacy analyses
were conducted on the FAS with the ITT population only used for sensitivity analysis. The analysis of
categorical and continuous data was incorrectly stated in the final SAP. Treatment group homogeneity
for categorical demographic data (sex, race, ethnicity, and age categories) was to be assessed using a
one-way ANOVA model using treatment as the independent factor. For continuous demographic data
(age and baseline weight), treatment group homogeneity was to be evaluated using the appropriate
chi-square method.

Baseline data
Demographic and baseline characteristics

The majority of subjects in the Full Analysis Set were female, white, and <40 years old. No statistically
significant differences were observed between treatment groups.

Axial SpA medical history

Subjects reported having had symptoms of axial SpA for a mean of approximately 10 years, but the
majority (70.3%) had been diagnosed with axial SpA for < 3 years prior to Baseline.

Approximately one-half of the subjects in each arm met the ASAS axial SpA criteria-defined evidence
of sacroilitis on MRI (Table 3). The majority of subjects were HLA-B27-positive. AlImost all subjects
(97% in each arm) had back pain that was inflammatory in nature as defined in the ASAS axial SpA
criteria. Less than one-half of the subjects had a history of elevated CRP.

The majority of subjects had no history of anterior uveitis or of inflammatory bowel disease (Crohn's
disease or ulcerative colitis). None of the subjects reported a history of psoriasis (this would have been
a protocol violation as subjects with psoriasis were excluded from the study).
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Table 3 Axial spondyloarthritis-related medical history (Full Analysis Set)

Number (%) Subjects

Placebo Adalimumab Combined

Axial SpA Medical History Characteristica N =94 N =91 N = 185
Active inflammatory lesions on MRI of sacroiliac joint®

Yes 43 (45.7) 46 (50.5) 89 (48.1)

No 51 (54.3) 45 (49.5) 96 (51.9)
Positive HLA-B27

Yes 67 (71.3) 72 (79.1) 139 (75.1)

No 27 (28.7) 19 (20.9) 46 (24.9)
Inflammatory back pain®

Yes 91 (96.8) 88 (96.7) 179 (96.8)

No 3(3.2) 3(3.3) 6 (3.2)
Arthritis (past or present)

Yes 49 (52.1) 32 (35.2) 81 (43.8)

No 45 (47.9) 59 (64.8) 104 (56.2)
Dactylitis (past or present)

Yes 10 (10.6) 10 (11.0) 20 (10.8)

No 84 (89.4) 81 (89.0) 165 (89.2)
Heel enthesitis (past or present)?

Yes 38 (40.4) 36 (39.6) 74 (40.0)

No 56 (59.6) 55 (60.4) 111 (60.0)
Anterior uveitis confirmed by ophthalmologist (past or present)

Yes 10 (10.6) 12 (13.2) 22 (11.9)

No 84 (89.4) 79 (86.8) 163 (88.1)
IBD (CD or UC) (past or present)

Yes 6 (6.4) 4 (4.4) 10 (5.4)

No 88 (93.6) 87 (95.6) 175 (94.6)
Good prior response to NSAIDs®

Yes 70 (74.5) 64 (70.3) 134 (72.4)

No 24 (25.5) 27 (29.7) 51 (27.6)
Family history of SpA"?

Yes 23 (24.7) 28 (30.8) 51 (27.7)

No 70 (75.3) 63 (69.2) 133 (72.3)

Missing 1 0 1
Elevated CRP"

Yes 36 (38.3) 36 (39.6) 72 (38.9)

No 58 (61.7) 55 (60.4) 113 (61.1)

CD = Crohn's disease; CRP = C-reactive protein; HLA-B27 = Human Leukocyte Antigen-B27; IBD = inflammatory bowel disease;

MRI = magnetic resonance imaging; NSAID = nonsteroidal anti-inflammatory drug; SpA = spondyloarthritis; UC = ulcerative colitis

a. Based on the reported axial SpA medical history page of the CRF.

b.  MRI showing definite bone marrow edema/osteitis suggestive of sacroiliitis associated with SpA.

c. Inflammatory back pain had to meet 4 of the following 5 parameters: 1) Age at onset < 40 yrs; 2) Insidious onset; 3)
Improvement with exercise; 4) No improvement with rest; 5) Night pain with improvement upon getting up.

d. Past or present spontaneous pain or tenderness at examination of the site of insertion of the Achilles tendon or plantar fascia at

the calcaneus.

Back pain not present or much better 24 to 48 hours after full dose of NSAID.

Presence of AS, psoriasis, acute uveitis, reactive arthritis, or IBD among first- or second-degree relatives.

Percentages calculated based on nonmissing values.

CRP concentration above upper limit of normal in the presence of back pain; after exclusion of other causes of elevated CRP.

Sa o

Baseline disease activity

No statistically significant differences in baseline disease activity were observed between treatment
groups. Baseline disease activity was generally similar to what has been reported for the AS population
in the ATLAS study (Study M03-607), a global, randomized, controlled trial of adalimumab (van der
Heijde 2006). However, Baseline BASFI and BASMI, scores were noted to be lower than in the ATLAS
study, implying better functionality and less spinal mobility restriction among subjects with non-
radiographic axial SpA than those with AS. There is evidence of significant baseline disease activity
with approximately two-thirds of patients having BASDAI >6 and almost all of the subjects falling
under the ASDAS "high" or "very high" disease activity states. Few patients had evidence of peripheral
disease as measured by tender and swollen joint counts, dactylitis count, MASES, and
presence/absence of plantar fasciitis. Approximately one-third of subjects had abnormal CRP (hs-CRP
[high sensitivity] or pooled) at Baseline.
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Baseline health-related quality of life

No statistically significant differences in mean Baseline SF-36v2 scores were observed between the
treatment groups. Mean SF-36 PCS and MCS summary scores were substantially lower compared with
the general population (Kimel 2011).

Twenty-three subjects reported visiting a health care professional (HCP) in relation to their axial SpA
between the Screening and Baseline visits (Table 4).

Table 4 Baseline Health Care Resource Utilization (Full Analysis Set)

Placebo Adalimumab Combined
HCRU Question N =94 N =91 N = 185 P value
Medical visit for axial SpA since screening
Yes 11 (16.9) 12 (20.0) 23 (18.4) 0.657°
Health care professional 11 (100) 12 (100) 23 (100)
Emergency department 0 0 0
Hospitalization 0 0 0
No 54 (83.1) 48 (80.0) 102 (81.6)
Missing 29 31 60
Number of visits to HCP
Mean + SD 5.27 + 4.901 5.25 * 4,712 5.26 * 4.693 0.991°
Median (min-max) 3.00 (1.0 - 15.0) 4.00 (1.0 - 15.0) 3.00 (1.0 - 15.0)

HCP = health care professional; HCRU = Health Care Utilization Questionnaire; SD = standard deviation

a. P value to compare adalimumab versus placebo was based on chi-square test (or Fisher's exact test if > 25% of the cells had
expected counts < 5) using nonmissing values.

b. P value to compare adalimumab versus placebo was based on one-way ANOVA.

Note: Baseline is defined as the last nonmissing value prior to the first dose of study drug.

No statistically significant differences in mean Baseline HAQ-S scores were observed between the
treatment groups (Table 5). The majority of subjects reported moderate to complete impairment in
function when asked to what extent they were able to carry out everyday physical activities.
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Table 5 Baseline Health Assessment Questionnaire modified for the

spondyloarthropathies (HAQ-S) Scores (Full Analysis Set)

Placebo Adalimumab Combined
HAQ-S Question N =94 N =91 N =185 P value
HAQ-S score
n 94 91 185
Mean + SD 1.05 + 0.569 0.99 + 0.550 1.02 + 0.559 0.482°
Median (min - max) 1.00 (0 - 2.9) 0.89 (0.1 - 2.4) 1.00 (0 - 2.9)
Pain in the past week
n 93 91 184
Mean = SD 71.82 £ 17.804 70.84 £ 17.339 71.33 £ 17.534 0.705°
Median (min - max) 75.00 (0 - 100.0) 72.00 (10.0 - 100.0) 75.00 (0 - 100.0)
Overall health in the past week
n 93 91 184
Mean = SD 56.42 £ 22.900 57.69 £ 19.864 57.05 £ 21.403 0.688°
Median (min - max) 50.00 (0 - 97) 60.00 (0 - 100.0) 55.00 (0 - 100.0)
Stiffness in the past week”
n 94 89 183
Mean + SD 65.34 £ 19.252 65.05 £ 18.945 65.20 £ 19.051 0.918°
Median (min — max) 67.00 (0 - 100.0) 63.81 (0 - 100.0) 65.71 (0 - 100.0)
Overall physical activity (n [%])
Completely 13 (14.1) 17 (18.9) 30 (16.5) 0.534°¢
Mostly 30 (32.6) 32 (35.6) 62 (34.1)
Moderately 41 (44.6) 31 (34.4) 72 (39.6)
A little 8 (8.7) 10 (11.1) 18 (9.9)
Not at all 0 0 0
Missing 2 1 3

SD = standard deviation; HAQ-S= Health Assessment Questionnaire Modified for the Spondyloarthropathies

a. P value to compare adalimumab versus placebo was based on one-way ANOVA.

b. Values adjusted to account for a revision to the CRF that changed the length of the VAS line from 105 mm to the correct length
of 100 mm. Data based on the earlier version were adjusted by the following formula to change to the common scale: (0.96) *

value.

c. P value to compare adalimumab versus placebo was based on chi-square test (or Fisher's exact test if = 25% of the cells had
expected counts < 5) using nonmissing values.
Note: Baseline is defined as the last nonmissing value prior to the first dose of study drug.

Use of Concomitant Medication

Approximately one-fifth of subjects reported concomitant DMARD use during the study, most of whom
used 1 concomitant DMARD, sulfasalazine and methotrexate being the most frequently used (Table 6).
The majority of subjects reported concomitant NSAID use.

Table 6 Summary of concomitant DMARD, NSAID, and systemic corticosteroid use

(Full Analysis Set)

Number (26) of Subjects

Placebo Adalimumab Combined
Concomitant Medication N =94 N =91 N = 185
Concomitant DMARD use 16 (17.0) 19 (20.9) 35 (18.9)
Number of concomitant DMARDs
0 78 (83.0) 72 (79.1) 150 (81.1)
1 14 (14.9) 18 (19.8) 32 (17.3)
2 2 (2.1) 1(1.1) 3 (1.6)
3 or more 0 0 0
Concomitant DMARDs by generic name”
Azathioprine 3(3.2) 0 3 (1.6)
Hydroxychloroguine 1 (1.1) 1 (1.1) 2(1.1)
Methotrexate 3(3.2) 7(7.7) 10 (5.4)
Sulfasalazine 11 (11.7) 12 (13.2) 23 (12.4)
Concomitant NSAID use 76 (80.9) 74 (81.3) 150 (81.1)
Concomitant systemic corticosteroid use” 14 (14.9) 18 (19.8) 32 (17.3)
DMARD = disease-modifying antirheumatic drug; NSAID = nonsteroidal anti-inflammatory drug
a. Generic name based on WHODrug Q1__2010.
b, Systemic corticosteroids include oral, injected and rectal preparations and do not include non-systemic
preparations (opthalmologicals. dermatologicals, and inhalants).
Note:  Concomitant medication defined as having a start date concurrent with or after first study drug dose through

14 days after the last study drug dose.

Assessment report

Page 16/43



Outcomes and estimation

Primary endpoint

A statistically significantly greater proportion of subjects in the adalimumab treatment group achieved
ASASA40 responses at Week 12 compared with placebo. Sensitivity analyses were performed on the ITT
population to assess the impact of omitting the 7 subjects from the non-compliant site from the
efficacy analyses, and on the PPP to assess the impact of major protocol violations. Both sensitivity
analyses resulted in statistically significant outcomes in favor of adalimumab.

Table 7 ASAS40 Response at Week 12 (NRI)
Analysis n/N? (%) of Subjects
Analysis Set Placebo Adalimumab P value®
Primary Analysis
FAS 14/94 (14.9) 33/91 (36.3) < 0.001
Sensitivity Analyses
ITT population 14/97 (14.4) 33/95 (34.7) 0.001
PPP 11/78 (14.1) 28/78 (35.9) 0.002

FAS = Full Analysis Set; ITT = Intent-to-Treat; PPP = Per Protocol Population

a. N for each analysis set.

b. P value to compare adalimumab 40 mg eow to placebo was based on chi-square test (or on Fisher's exact test if > 20% of the
cells have expected cell count < 5).

Note: NRI (non-responder imputation): missing response was imputed as non-response.

Secondary endpoints

The Week 12 (end of DB period) analysis shows that there was a statistically significant difference in
favor of adalimumab 40 mg eow versus placebo for all 9 ranked secondary efficacy endpoints.

Table 8 Summary of results of ranked secondary efficacy endpoints (Full Analysis Set;
NRI, LOCF, and observed cases)

Placebo Adalimumab

N =94 N =91
Ranked Endpoint n? Result n? Result P value
1. ASAS 20 response (n [%]) 94 29 (30.9) 91 47 (51.6) 0.004°
2. BASDAISO0 response (n [%]) 94 14 (14.9) 91 32 (35.2) 0.001°
3. SF-36v2 physical component 93 2.0 £ 7.04 91 5.5 £ 8.98 0.001¢
(mean change from Baseline £ SD)
4. ASAS partial remission (n [%]) 94 5 (5.3) 91 15 (16.5) 0.014°
5. ASAS5/6 response (n [%]) 94 6 (6.4) 91 28 (30.8) < 0.001°
6. HAQ-S total score 94 -0.1 £ 0.42 91 -0.3 £ 0.49 0.027¢

(mean change from Baseline £ SD)

7. hs-CRP (mg/L) 73  -0.3+£6.39 70 -4.7 £ < 0.001¢
(mean change from Baseline £ SD) 12.32
8. SPARCC MRI score for sacroiliac joints 84 -0.6 £ 6.19 84 -3.2 £8.34 0.003¢
(mean change from Baseline £ SD)
9. SPARCC MRI score for the spine 83 -0.2 £ 3.32 85 -1.8 £ 4.51 0.001¢

(mean change from Baseline = SD)

ASAS = Assessments in Spondyloarthritis; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; HAQ-S = Health

Assessment Questionnaire modified for the Spondyloarthropathies; hs-CRP = high-sensitivity C-reactive protein; SPARCC =

Spondyloarthritis Research Consortium of Canada; MRI = magnetic resonance imaging; eow = every other week

a. For each endpoint, n = number of subjects with nonmissing value.

b. P value for categorical variables (NRI imputation for missing values) was based on 2-sided chi-square test (or Fisher exact
test).

c. P value for continuous variables (LOCF imputation for missing values) was based on an ANCOVA model adjusting for Baseline
value with treatment as a factor.

d. P value for continuous variables (as observed; no LOCF imputation for missing values) was based on an ANCOVA model
adjusting for Baseline value with treatment as a factor.

Notes: NRI (non-responder imputation): missing response was imputed as non-response.

LOCF (last observation carried forward): missing response was imputed with last non-missing value.
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A pre-planned sensitivity analysis to assess the impact of omitting the 7 subjects from the non-
compliant site from the efficacy analyses was performed for the ranked secondary endpoints using the
ITT population. In this sensitivity analysis, the first 5 ranked endpoints met the criteria for statistical
significance, but ranked endpoint No. 6 (mean change from Baseline in HAQ-S total score) missed
statistical significance (p = 0.096). Although, the hierarchical testing was interrupted with item 6 not
meeting the requirements, the remaining ranked endpoints met the criteria for statistical significance
in favour of the adalimumab treatment group (p value ranged from <0.001 to 0.003 compared with
placebo).

Supportive secondary endpoints

Supportive efficacy endpoints assessed using observed cases (OC) at Weeks 12 and 24 demonstrated
the effect of adalimumab on multiple components of active axial SpA. Many of these endpoints
achieved statistical significance in favor of adalimumab at Week 12, with results being sustained or
improving further at Week 24 (Table 9). As of the data cut-off, improvements continued to be
observed through Week 52.

Table 9 Summary of supportive secondary efficacy endpoints at Weeks 12 and 24
(Observed Cases)

% of Subjects OR Mean® OR Mean Change from Baseline

Week 12 (FAS) Week 24 (OL Population)
=}

Endpoint® Placebo Adalimumab value PBO/ADA ADA/ADA Combined
Reduction of Signs and Symptoms Variables
ASAS50 9.9% 31.8% <0.001 49.4% 43.9% 46.8%
ASAS70 4.4% 15.9% 0.010 27.0% 30.5% 28.7%
PTGA-Disease Activity -9.7 -22.5 <0.001 -31.6 -34.6 -33.0
Total back pain -11.5 -23.8 <0.001 -34.0 -35.2 -34.5
BASFI -6.7 -11.2 0.060 -19.5 -18.3 -18.9
Inflammation® -1.2 -2.3 0.001 -3.5 -3.6 -3.6
BASDAI total score -1.1 -2.0 0.005 -3.0 -3.2 -3.1
ASDAS clinically important 14.1% 40.5% <0.001 64.0% 64.9% 64.4%
improvement
ASDAS major improvement 3.5% 20.2% <0.001 27.9% 22.1% 25.2%
ASDAS disease activity state

Inactive 4.5% 25.0% <0.001 29.2% 42.0% 35.3%

Moderate 17.0% 22.7% 0.345 28.1% 19.8% 24.1%

High 43.2% 46.6% 0.649 32.6% 35.8% 34.1%

Very high 35.2% 5.7% <0.001 10.1% 2.5% 6.5%
ASDAS score -0.4 -1.1 <0.001 -1.4 -1.5 -1.5
MASES -0.8 -0.6 0.962 -1.9 -1.9 -1.9
Plantar fascia enthesitis 16.1% 19.8% 0.519 14.3% 13.8% 14.0%
PGA -13.4 -21.7 0.024 -32.0 -34.8 -33.3
PTGA-Pain -10.1 -22.1 <0.001 -33.6 -33.4 -33.5
Tender joint count -0.6 -1.0 0.730 -1.8 -2.2 -2.0
Swollen joint count -0.2 -0.3 0.754 -0.4 -0.7 -0.5
Dactylitis count -0.054 -0.044 0.492 -0.077 -0.151 -0.113
Nocturnal pain -8.5 -24.9 <0.001 -32.4 -36.0 -34.1
Metrology Variables
BASMI;i, -0.1 0.0 0.263 -0.2 -0.1 -0.2
BASMI, 0.1 -0.0 0.573 -0.3 -0.2 -0.3
Chest expansion 0.3 0.3 0.585 0.4 0.1 0.2

Health-Related Quality of Life Variables
WPAI-SHP Domains

Absenteeism 2.3 -7.2 0.005 -4.5 -6.4 -5.5

Presenteeism -5.8 -12.3 0.070 -19.4 -17.3 -18.3

Overall Work Impairment -5.7 -12.1 0.122 -20.8 -18.5 -19.6

Activity Impairment -3.6 -14.9 0.002 -18.7 -22.7 -20.6
PASS 16.5% 28.4% 0.056 39.3% 37.8% 38.6%
MOS Sleep Scale Domains

Sleep disturbance -4.3 -7.2 0.185 -11.4 -11.6 -11.5

Daytime Somnolence -1.7 -4.8 0.346 -7.5 -8.2 -7.8
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% of Subjects OR Mean” OR Mean Change from Baseline

Week 12 (FAS) Week 24 (OL Population)
P
Endpoint® Placebo Adalimumab value PBO/ADA ADA/ADA Combined
Perceived sleep adequacy 5.8 4.8 0.934 17.8 8.0 13.0
Awaken short of breath or -2.8 2.2 0.134 -4.6 0.2 -2.2
with headache
Snoring -1.1 0.4 0.808 -1.6 0.2 -0.7
Sleep quantity -0.3 0.3 0.004 0.0 1.1 0.6
Sleep problem index 6 -4.0 -4.3 0.728 -11.9 -7.8 -9.9
Sleep problem index 9 -4.2 -5.2 0.59 -11.4 -8.9 -10.2
EQ-5D (UK version) 0.0 0.10 0.037 0.17 0.20 0.18
EQ-5D (US version) 0.0 0.10 0.038 0.12 0.13 0.12
HCRU: Medical visit for axial 14.1% 13.3% 0.657 13.5% 11.0% 12.3%
SpA since last study visit
HCRU: Number of visits to 7.67 7.18 -- 6.5 7.1 6.7
HCPb
Biomarkers
MMP-3 -2.6 -4.8 0.282 -5.4 -5.3 -5.3
CTX-II -111.52 -90.70 0.686 47.4 -26.1 9.9
VEGFA -57.7 -70.7 0.449 -135.9 -117.0 -126.5

ASAS = Assessments in Spondyloarthritis International Society response criteria; ASDAS = Ankylosing Spondylitis Disease Activity

Score; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional Index;

BASMI, = Bath Ankylosing Spondylitis Metrology Index-2; BASMI;, = linear Bath Ankylosing Spondylitis Metrology Index; CTX-II =

type II collagen C- telopeptide; EQ-5D = European Quality of Life — 5 