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1. Background information on the procedure

1.1. Type Il variation

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, AbbVie Ltd. submitted to the
European Medicines Agency on 2 September 2015 an application for a variation.

The following variation was requested:

Variation requested Type Annexes
affected
C.1.6.a C.1.6.a - Change(s) to therapeutic indication(s) - Addition | Type Il I, 11, 1A
of a new therapeutic indication or modification of an and 111B
approved one

Extension of Indication to include treatment of non-infectious intermediate, posterior and panuveitis in
adult patients for Humira; as a consequence, sections 4.1, 4.2, 4.4, 4.8, 5.1 and 5.2 of the SmPC were
proposed to be updated for the pre-filled syringe and pen formulations. The Package Leaflet was
proposed to be updated in accordance. Furthermore, the Pl is being brought in line with the latest QRD
template version 10 and the MAH took the opportunity to make editorial amendments throughout the
PI.

The requested variation proposed amendments to the Summary of Product Characteristics, Annex |1,
Labelling and Package Leaflet and to the Risk Management Plan (RMP).

Information on paediatric requirements

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included an EMA Decision
P/0070/2014 on the agreement of a paediatric investigation plan (PIP) and the granting of a (product-
specific) waiver.

At the time of submission of the application, the PIP was not yet completed as some measures were

deferred.

Information relating to orphan market exclusivity
Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did not submit a critical report addressing the possible similarity with
authorised orphan medicinal products because there is no authorised orphan medicinal product for a
condition related to the proposed indication.

Scientific advice

The MAH received Scientific Advice from the CHMP on 22 October 2009 (EMEA/H/SA/127/7/2009/11).
The Scientific Advice pertained to non-clinical and clinical aspects of the dossier.
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1.2. Steps taken for the assessment of the product

The Rapporteur and Co-Rapporteur appointed by the CHMP were:

CHMP Rapporteur: Kristina Dunder
CHMP Co-Rapporteur: Daniela Melchiorri
PRAC Rapporteur: Ulla Wandel Liminga

Timetable

Actual dates

Submission date

Start of procedure

CHMP Rapporteur’s preliminary assessment report circulated on
CHMP Co-Rapporteur’s preliminary assessment report circulated on
PRAC Rapporteur’s preliminary assessment report circulated on
PRAC RMP advice and assessment overview adopted by PRAC

Joint CHMP Rapporteurs’ updated assessment report circulated on

Request for supplementary information and extension of timetable adopted
by the CHMP on

MAH’s responses submitted to the CHMP on

Joint CHMP Rapporteurs’ preliminary assessment report on the MAH’s
responses circulated on

PRAC Rapporteur’s preliminary assessment report on the MAH’s responses
circulated on

Ad-hoc Expert group experts meeting to address questions raised by the
CHMP

PRAC RMP advice and assessment overview adopted by PRAC

Joint CHMP Rapporteurs’ updated assessment report on the MAH’s
responses circulated on

2nd request for supplementary information and extension of timetable
adopted by the CHMP on

MAH’s responses submitted to the CHMP on

Joint CHMP Rapporteurs’ preliminary assessment report on the MAH’s
responses circulated on

Joint CHMP Rapporteurs’ updated assessment report on the MAH’s
responses circulated on

CHMP Opinion

2 September 2015

19 September 2015
13 November 2015
24 November 2015
13 November 2015
3 December 2015

11 December 2015

17 December 2015

25 February 2016

29 March 2016

29 March 2016

5 April 2016

14 April 2016

21 April 2016

28 April 2016
04 May 2016
11 May 2016

N/A

26 May 2016
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2. Scientific discussion

2.1. Introduction

Humira contains the active substance adalimumab, a recombinant human immunoglobulin 1
monoclonal antibody specific for human tumour necrosis factor-alpha (TNF-a). Adalimumab contains
exclusively human sequences and is a 1,330 amino acid macromolecule with a molecular weight of
approximately 148 kilodaltons. Adalimumab binds specifically to TNF-a and blocks its interaction with
the p55 and p75 cell surface TNF-a receptors. Adalimumab also modulates biological responses that
are induced or regulated by TNF, including changes in the levels of adhesion molecules responsible for
leukocyte migration. TNF is a naturally occurring cytokine involved in normal inflammatory and
immune responses. Elevated levels of TNF-a are thought to play an important role in autoimmune
disorders and immune-mediated disorders.

Humira was first approved in the European Union (EU)/European Economic Area (EEA) through the
centralised procedure by Commission Decision in September 2003 for the treatment of rheumatoid
arthritis (RA). Since then, Humira was approved in a number of other (adult and paediatric)
autoimmune conditions including psoriasis (PS), psoriatic arthritis (PsA), Crohn’s disease (CD) and
ulcerative colitis (UC). In addition to the EU/EEA, adalimumab is approved in the United States of
America (USA), Japan and numerous other countries throughout the world. It has been studied in
clinical trials that together include more than 9,000 patients.

In this variation application, the MAH seeks an extension of the indication to the treatment of non-
infectious intermediate, posterior and panuveitis in adult patients. The application is based on 3 clinical
studies: two completed pivotal phase 3 double-blind, placebo-controlled trialss (studies M10-877 in
patients with active uveitis and M10-880 as maintenance treatment in patients controlled with
corticosteroids), and an ongoing phase 3 open-label extension study (study M11-327). The MAH also
provided the data of one non-clinical pharmacodynamic study.

The proposed posology consist of an initial subcutaneous (SC) dose of 80 mg followed by 40 mg every
other week (eow) starting one week after the initial dose.

Background information on the disease

Uveitis is a serious and debilitating disease concerning some or all ocular tissues comprising the uveal
tract (iris, ciliary body, and choroid). It includes symptoms of severe intraocular inflammation, vision
impairment and pain and patients are at risk of developing permanent visual impairment and
blindness.

According to the Standardization of Uveitis Nomenclature (SUN) working group (Jabs et al., 2005),
uveitis can be classified according to the primary anatomical location of the inflammation into anterior
uveitis, intermediate uveitis, posterior uveitis, or panuveitis (affecting all 3 eye segments). The
location of the inflammation dictates the prognosis and therapy for the disease. As an example, there
is a higher risk of vision loss and blindness in subjects with posterior and pan-uveitis. Uveitis can also
be categorised by the aetiology of the inflammatory process into infectious or non-infectious uveitis.
Non-infectious uveitis can be further classified as to whether it is an isolated ocular syndrome (i.e.,
Birdshot choroidopathy) or if there is accompanying extra-ocular or systemic inflammation (i.e.,
sarcoidosis, Vogt Koyanagi Harada [VKH] disease, Behget's disease, ankylosing spondylitis [AS],
juvenile idiopathic arthritis [JIA], psoriatic arthritis [PsA], etc). Subjects with non-infectious uveitis,
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who have no characteristic disease pattern, or systemic involvement that indicates a specific diagnosis,
are often referred to as having ‘idiopathic’ uveitis.

Non-infectious uveitis affecting the posterior segment usually has an early onset in life. The incidence
of uveitis is greatest among people in the working age group of 20 to 50 years (Durrani et al., 2004),
which adds to the socioeconomic burden of the disease. There is likelihood of progression to severe
visual impairment if left untreated, with a substantial impact on day-to-day functioning and overall
quality of life.

The global annual incidence of uveitis (infectious and non-infectious) has been estimated at 17 to 52
per 100,000 with a prevalence of 38 to 714 cases per 100,000 subjects. In Europe, up to 26% of total
uveitis cases are intermediate, posterior or panuveitis (Wakefield and Chang, 2005). In the United
States (US) and Western countries, it is estimated that approximately 10% to 20% of preventable
blindness is caused by non-infectious uveitis and associated complications (Rothova et al., 1996;
Miserocchi et al., 2013; Nguyen et al., 2011).

Current treatment options

At the time of this report, the established treatment for non-infectious uveitis was corticosteroids (CS,
either topical, oral, periocular or intraocular). The type and severity of the disease dictate the route of
administration of CS and the likelihood of requiring other immunosuppressive therapy to control the
disease.

Topical CS eye drops are often sufficient to control anterior uveitis, while for inflammation involving
the posterior segment of the eye (intermediate, posterior or panuveitis), systemic or intraocular CS are
required. Periocular CS injections can also be used in both anterior and posterior uveitis.

Dexamethasone, 700 ug implants, and fluocinolone acetate, 190 ug implants, are approved in the EU
for intravitreal use in the treatment of uveitis of the posterior eye segment. Both treatments have
been shown to be effective in reducing inflammation and improve visual acuity. However, their use is
associated with ocular complications, mainly increased intraocular pressure (IOP) and cataract, but
also with rare sight-threatening events including endophthalmitis as a consequence of the intravitreal
injection.

Systemic CS are usually effective in the treatment of uveitis, although some patients, e.g., those with
Behcet-associated uveitis, are known to be poor responders. Despite their benefit in the treatment of
uveitis, the risk of adverse effects of long-term systemic CS therapy, including cataract development,
osteoporosis, glucose intolerance, and weight gain, limit their use in the treatment of non-infectious
uveitis. The acceptability of CS-associated side effects differs between countries. However, for chronic
suppression of uveitis, it is generally accepted in clinical practice that a CS sparing agent should be
considered if > 10 mg per day of prednisone or its equivalent are required to achieve quiescence to
avoid exposing patients to risk of adverse effects of CS.

Immunosuppressive and —modulating agents are also used for the treatment of non-infectious uveitis
in clinical practice. Ancillary studies indicate that immunosuppressants may be efficacious. However,
efficacy and safety in this indication have not been established in well-controlled studies. The most
commonly used immunosuppressive agents are azathioprine, methotrexate (MTX), mycophenolate
mofetil (MMF), ciclosporin and tacrolimus. At the time of this report, only ciclosporin was approved in
the EU for uveitis treatment. However, its onset of action is rather slow and its use is associated with
substantial side effects. In general, use of immunosuppressive agents has limitations related to safety.
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Anti-TNF agents are also used in the treatment of various types of uveitis in clinical practice. However,
with the exception of infliximab, which is approved in Japan for the treatment of refractory uveitis
associated with Behcet's disease, no anti-TNF agent has been approved in this indication.

Globally, there is a clear demand for additional effective and possibly steroid—sparing therapies in
patients with non-infectious intermediate uveitis, posterior uveitis, and panuveitis.

2.2. Non-clinical aspects

2.2.1. Introduction

The pharmacology of adalimumab has been extensively studied and was described in previous
applications. Non-clinical data available at the time of this report revealed no special hazard for
humans based on studies of single dose toxicity, repeated dose toxicity, and genotoxicity.

For the purpose of this application, a study in the Experimental Autoimmune Uveoretinitis (EAU)
mouse model mice (study R&D/09/1420) was conducted using a mouse anti-mouse TNF monoclonal
antibody. This study had been recommended in a Scientific Advice by the CHMP for clinical dose
selection purposes. No other non-clinical studies were conducted in support of this application.

2.2.2. Pharmacology

Primary pharmacodynamic (PD) studies

Study R&D/09/1420: A Role for Tumor Necrosis Factor (TNF) in a Preclinical Model of Autoimmune
Uveitis

Method

Interphotoreceptor retinoid-binding protein peptide (IRBP) 161-180 and Complete Freund’s adjuvant
were used to immunise female mice. The day after immunisation the mice were treated with mouse
anti-mouse TNF antibody A-846889.0 in 200 pl phosphate-buffered saline (PBS) for a total of three
doses (one per week). In the first part of the study all animals were administered a dose of 15
mg/kg/week, however in the latter part animals were dosed ascending doses (0.15, 0.5, 1.5, 5 and 15
mg/kg/week). The control group was injected with 200 pl 1gG control. On Day 21 animals were
euthanized and eyes prepared. Left and right eyes were scored separately for each animal. Severity of
EAU was scored based on a system modified from Caspi et al. (1988). Total EAU histologic scores were
based on photoreceptor damage (photoreceptor cell loss, retinal folds and detachment) and
inflammatory infiltrates (vitreous, retina, retinal pigment epithelium and choroid). An additional scoring
category was Dalen Fuchs-type nodules between the retina and the choroid which are characteristic
features of chronic human uveitis.

Results

Group mean EAU scores are presented in Table 1.
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Table 1 - Study R&D/09/1420 — Overview of EAU score

Dose (mg/kg) Score
Left eye Right eye

1gG control part 1 3.4 (combined)
1gG control part 2 3.4 3.6
0.15, part 2 3.4 2.8
0.5, part 2 2.0 2.2
1.5, part 2 2.0 2.0
5, part 2 3.0 2.3
15, part 2 0.5 1.5
15, part 1 0.8 (combined)

2.2.3. Ecotoxicity/environmental risk assessment

Adalimumab is a human anti-human TNFa monoclonal antibody (IgG1), a composite of 100% human
antibody sequences. In accordance with the CHMP Guideline on the Environmental Risk Assessment of
Medicinal Products for Human use (EMEA/CHMP/SWP/4447/00), proteins are unlikely to result in a
significant risk to the environment. Hence, the CHMP agreed that no environmental risk assessment
(ERA) studies were needed.

2.2.4. Discussion on non-clinical aspects

The applicant has performed a PD study as previously recommended by the CHMP. The data show that
murine anti-TNF is able to reduce inflammation in a murine IRBP-induced EAU model. A dose-
relationship in the decrease of photoreceptor damage was observed. However, a substantial reduction
was only seen for the highest dose selected. The CHMP furthermore noted that an anti-TNF murine
surrogate antibody (A-846889) was used in the tests. The MAH explained the use of A-846889 as the
potency of TNF neutralization with adalimumab is about 3 orders of magnitude lower in mice compared
to humans. No further explanation was available to clarify possible functional differences of the two
antibodies, and to discuss the clinical relevance of adalimumab-mediated TNF-a blockade in the model.
However, the CHMP was reassured by the lack of toxicity observed. All findings were consistent with
the pharmacological mode of action of A-846889, which overlaps with that of adalimumab in humans.
This supports the conclusion that there was no change to the pharmaco-toxicological profile of
adalimumab.

No other non-clinical studies were conducted, which was considered acceptable by the CHMP.

The CHMP agreed that no ERA studies were needed as adalimumab is a protein.

2.2.5. Conclusion on the non-clinical aspects

The CHMP concluded that the non-clinical data provided by the MAH were adequate to support this
application.
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2.3. Clinical aspects

2.3.1. Introduction

Good Clinical Practice (GCP)
The applicant confirmed that all clinical trials were performed in accordance with GCP.

The applicant 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.

Tabular overview of clinical studies

Study ID No. of Design Study Study Subjects Duration Gender Diagnosis Primary
study Posology Objective randomised/ M/F Endpoint
centres / completed? Mean
locations Age®

M10-877 67/ global Double- Adalimumab: Efficacy, 239/214 Up to M: 93 Active uveitis Time to

(VISUAL I) incl. EU masked, 80mg loading safety 80 weeks F: 124 involving treatment

RCT, dose, followed Main study 43y posterior failure
superiority by 40mg eow (excluding segment
vs. placebo. Japanese despite CS
Initial substudy): 10-60mg/day
prednisone 223/198
60mg/day in
both arms
M10-880 62/ global Double- Adalimumab: Efficacy, 261/229 Up to M: 88 ‘Inactive’ Time to
(VISUAL II) incl. EU masked, 80 mg loading safety 80 weeks F: 138 uveitis treatment
RCT, dose, followed Main study 42y involving failure
superiority by 40mg eow (excluding posterior
vs. placebo. Japanese segment,
substudy): controlled on
229/199 Cs
10-35mg/day

M11-327 Up to 102/ Open-label Adalimumab Long-term 423/ ongoing Until Active and 1. Safety

(VISUAL I11) global incl. extension 40 mg eow. safety, (to be March ‘inactive’ 2. Efficacy
EU of M10- efficacy terminated in 2018, i.e. uveitis

877 and - March 2018) up to ~5-6
880 years

RCT: randomised controlled trial, eow: every other week, CS: corticosteroids (prednisolone equivalent)
aPrematurely discontinued study drug
b Main study

2.3.2. Clinical Pharmacology

The clinical pharmacology and immunogenicity of adalimumab are well characterized in healthy
subjects as well as in subjects in the approved indications (RA, CD, UC, PS, PsA, and AS).

The pharmacokinetics (PK) and immunogenicity of adalimumab were evaluated in subjects with non-
infectious uveitis in the two pivotal phase 3 studies (studies M10-877 and M10-880, see section 2.4.
for a detailed description of study design and methods). The population PK of adalimumab was
evaluated in uveitis subjects using a non-linear mixed effects modeling approach in NONMEM.
Furthermore, exposure-response analyses were conducted to evaluate the relationship between serum
concentrations and efficacy of adalimumab in the phase 3 studies.

Blood samples were taken at the following time points:

Adalimumab serum concentration: at Baseline and Weeks 1 (Study M10-877 only), 2 (Study M10-880
only), 8, 12, 27, 36, and 52; furthermore at the final/early termination visit when the subject
terminated prior to Week 52, an unscheduled visit before Week 52 if applicable. Baseline, Week 1, and

Week 27 blood samples were also drawn prior to study drug (placebo and adalimumab) administration.
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Anti-adalimumab antibodies (AAA) serum concentration: at Baseline, Weeks 12, 27, 36, and 52; and

at the final/early termination visit when the subject terminated prior to Week 52, an unscheduled visit
before Week 52 if applicable. Baseline and Week 27 samples were also drawn prior to study drug
(placebo and adalimumab) administration.

Methods
¢ Analytical methods

Adalimumab concentrations in serum were determined using a validated enzyme-linked
immunosorbent assay (ELISA) method. Serum samples were analysed for screening and confirmatory
AAA assay using a validated double antigen immunoassay which detects antibodies directed against
epitopes on the entire adalimumab molecule.

¢ PK data analysis

Descriptive statistics of adalimumab concentrations are presented for within and between study
comparisons. In addition, a population pharmacokinetic (PPK) analysis has been performed.

PPK and exposure-response models were built using nonlinear mixed effect modeling implemented in
NONMEM 7.3. The PK model was fit to the data using the first-order conditional estimation method
with interaction and the exposure-response models using the Laplacian Conditional Estimation method
within NONMEM.

The models describing the relationships between adalimumab dose, exposure and response were built
in a sequential manner. First, a PPK model was constructed to describe the relationships among
adalimumab dose, serum concentration time profiles and covariates. Next, individual post hoc PK
parameters generated from the final PPK model were used to predict adalimumab concentration-time
profiles, which were applied as input functions of the PD models to describe the relationship between
adalimumab exposure and its effects on efficacy (primary efficacy end point, i.e. time to treatment
failure).

2.3.2.1. Pharmacokinetics

e Adalimumab serum concentrations

A summary of the serum adalimumab concentrations from all subjects in studies M10-877 and M10-
880, who received adalimumab treatment is presented in Table 2.
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Table 2 - Summary of Serum Adalimumab Concentrations (Hg/mL) for Subjects
with Uveitis (Studies M10-877 and M10-880)

Mean £ 5D (Rampe), N
Week

Stmdy 1] 1ar2* i 11 27 £l 52
MID-B77 0=0 780287 834485 000x3512 046635 045500 100=623
MW=118) (O-0L117 (147-184). (0-212) 84 (0-23.00. 72 (0-31.4). 38 (0-21.53).32 (©0-22.0020

114
MBS0 0=0 10.1=378 B50=517 933x536 936700 001563 872x528
MW=131) (0-00 131 (0311-210), (0-2500, (0-23.080.97 (D-46.8). 70 (0-28.9). 39 (0-27.1).43

130 113

2. Wesek 1 for Study M10-877 and Weak 1 for Smady M10-280.
All subjects (nen-Japanese and Japanese) included in the analysis.

The mean (SD) serum adalimumab concentration in the adalimumab treatment group in studies M10-
877 and M10-880 is shown in Figure 1.

—&— Shudy MI0-220 (N=131)
—0— Study MI0-877 (N=118)
20 -

0z a 1z 27 28 52
Time (Week)

Mean+SD Adalimumab Concentration (pg/mL)

Note: The mmbers next io the standard deviatson bars are todal I af that time podnt

Figure 1 - Mean (+SD) Serum Adalimumab Concentrations Versus Time in Subjects
with Uveitis (Studies M10-877 and M10-880)

In the phase 3 studies M10-877 and M10-880, following adalimumab 80 mg at Baseline and 40 mg
eow starting at Week 1, the mean serum adalimumab concentrations reached steady state levels
(8-10 pg/mL) after the initial dose and remained constant through Week 52 during adalimumab 40 mg
eow treatment. Adalimumab exposure was comparable between studies M10-877 and M10-880.

e Anti-adalimumab antibody (AAA) formation

In the phase 3 studies M10-877 and M10-880, the percentage of subjects who received adalimumab
40 mg eow and tested positive for AAA was 4.8% (12/249) as shown in Table 3.
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Table 3 - AAA Positive Rates (Studies M10-877 and M10-880)

Treatment Population

Study M10-877 Study M10-880 Total

Non-Japanese only (Main study)

2.7 % (3/110) 5.2% (6/115) 4.0% (9/225)

Japanese only (Japan sub-study)

12.5% (1/8) 12.5% (2/16) 12.5% (3/24)

All subjects non-Japanese and Japanese
(Integrated study)

3.4% (4/118) 6.1% (8/131) 4.8% (12/249)

Overall, mean adalimumab concentrations were lower in AAA+ subjects compared to those in AAA—
subjects, starting at Week 8 and remained lower throughout the study (see Figure 2).

—— ——
—

——y ——

20 1

Study M10-850 AAA- subjects (N=123)
Study M10-B20 AAA+ subjects (M=8)
Study M10-877 AAA- subjects (N=114)
Study M10-877 AAA+ subjects (N=4)

Mean (SD) Adalimurrab Concentration (pg/mL)

&7
®
el g 2
---.._?_,_1 ___'.-q_.glq_..,_. —
b 8 52
Time (Week)

Figure 2 - Mean (SD) Serum Adalimumab Concentrations Versus Time by AAA Status

Population PK analysis

The PPK analysis was performed for subjects with at least one measurable adalimumab concentration
in studies M10-877 and M10-880. A total of 248 uveitis subjects were included. Adalimumab
concentration values below the lower limit of quantification (LLOQ) during treatment were set to
LLOQ/2. This approach was considered acceptable by the CHMP as the number of observations below
limit of quantification was small with 54/1078 (5%o).

The demographic data for the subjects included in the PPK analyses are presented below.
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Table 4 - Summary of patient characteristics

Total
Demographic Characteristic (N =1248)
Sex, N (%) Male 109 (44.0%)
Female 139 (56.0%)
Eace. N (%) White 154 (62.1%)
Black 17 (6.9%)
Asian 31 (12.5%)
Other 46 (18.5%)
Japanese, N (%) Non-Japanese 223 (89.9%,)
Japanese 25(10.1%)
Age (years) Mean = 5D (Range) 432+1393(18-81)
Baseline Body Weight (kg) Mean = 5D (Range) 783+£1925(38-174)

Cross reference: Tahle 131 2

Residual unexplained variability was explored using an additive, proportional or combined residual
error model. Between-subject variability was described assuming a log-normal distribution.

Model evaluation and selection was based on the objective function value (OFV, P < 0.01), goodness of
fit plots and precision of the parameter estimates. The predictive performance was assessed by visual
predictive checks (VPC). Confidence intervals (95% CI) around the parameter estimates were obtained
from a nonparametric bootstrap (n=1000).

Covariate evaluation was performed by a forward inclusion (P <0.01) backward elimination (P <0.001)
procedure. Continuous covariates were included in the model using a power function centred around
the median value and for categorical covariates, different parameter values were estimate for each
category. The covariates that were evaluated were demographics such as age, weight, sex race etc. In
addition, presence of AAA and some Baseline disease characteristics was evaluated on the apparent
clearance (CL/F).

The final PPK model included a one-compartment model with first order absorption and elimination and
inter-individual variability on CL/F and apparent volume of distribution of central compartment (V2/F),
and a combined residual error model. The provided goodness of fit plots indicate some model
misspecifications both at higher and lower exposures. The M3 method was tested but did not
significantly improve the VPCs at the lower exposures. A two-compartment model, additional
Michaelis-Menten elimination pathway, and alternative ETA structure did not resolve the issue either.

The mean CL/F and V2/F of adalimumab were estimated to be 16.0 mL/hr (0.384 L/day) and 7.95 L,
respectively, in subjects with non-infectious uveitis. The n-shrinkage for CL/F was 13% and for V/F
58%. The shrinkage in V/F was high. However, no relevant differences in the estimated drug effect
parameter values were found when removing eta on V/F, suggesting that the n-shrinkage did not have
a significant impact on the outcome of the exposure-response analyses.

Impact of covariates

AAA, MTX and MMF use, and Baseline body weight were identified as significant covariates for CL/F of
adalimumab. Adalimumab CL/F was approximately 3 times higher in the AAA+ subjects when
compared to the AAA— subjects whereas concomitant MTX or MMF use were associated with reduced
adalimumab CL/F by 38.4%. The increased clearance in AAA+ subjects in the PPK model was
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consistent with the lower adalimumab concentrations observed in studies M10-877 and M10-880 in
this group of patients (see Figure 2) compared to AAA- subjects.

There was a ~58% increase in median adalimumab CL/F in subjects with the highest weight quartile of
87-174 kg compared to subjects with the lowest weight quartile of 38-65 kg. Baseline body weight was
also identified as a significant covariate for V2/F. A stratification per body weight was requested by the
CHMP to obtain reassurance of comparable exposure across the different patients weight-ranges. From
the estimates provided by the MAH by weight range (66-86 kg, 38-65kg, and 87-174 kg), a difference
of almost £20% change in CL/F and V/F can be observed in the lowest and highest weight quartiles
when compared to patients in the weight range of 66-86 kg. These results supported that patients in
the weight range 66-86 kg were not underexposed.

Comparison of PK across indications

Subjects in the phase 3 studies with uveitis received 80 mg adalimumab at Week 0 and the same
initial dose was tested in subjects with chronic plaque psoriasis (study M02-528). Furthermore, mean
steady-state serum adalimumab concentrations following 40 mg eow treatment in subjects with uveitis
were compared to those observed in subjects with CD (study M02-433), UC (study M06-827), RA
(study DE019), and PS (studies M02-528 and M03-656) using the same maintenance regimen (see
Figure 3).

Based on the mean steady-state serum adalimumab concentrations, similar exposure was observed in
uveitis patients compared to other patient population using the same dose.
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Figure 3 - Comparison of Mean (+SD) Steady-State Serum Adalimumab
Concentrations in Subjects with Uveitis and Subjects with CD, UC, RA and Ps during
Maintenance Dosing (Adalimumab 40 mg eow)

2.3.2.2. Pharmacodynamics

No clinical PD studies have been conducted.
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Mechanism of action

The mechanism of action of adalimumab in non-infectious uveitis is the same as for other immune
mediated disorders, i.e. blockage of TNF-a. Elevated levels of TNF-a are thought to play an important
role in pathologic autoimmune disorders and immune-mediated disorders. Reports in the scientific
literature suggest that non-infectious uveitis is mediated by T helper type 1 CD4+ T cells. TNF-q, a
pro-inflammatory cytokine produced mainly by macrophages and T cells, has also been shown to play
a role in the perpetuation of inflammation in uveitis by facilitating further leukocyte infiltration via
adhesion molecule upregulation, macrophage activation, and dendritic cell maturation/survival (Dick et
al., 2004). This has been supported by both laboratory and clinical studies showing elevated levels of
TNF-a in peripheral CD4+ T cells of patients in both idiopathic and sarcoid intermediate uveitis and
intraocularly in EAU rats (Okada et al., 1998, Murphy et al., 2004).

Primary and Secondary pharmacology

There are numerous publications on the clinical use of anti-TNF agents in the treatment of various
types of uveitis. Several of these publications report on the effectiveness of adalimumab (Callejas-
Rubio et al., 2008; Mushtaqg et al., 2007; Diaz-Llopis et al., 2008) and also the TNF-alpha blocker
infliximab. There have been also reports on the efficacy of adalimumab in paediatric patients with JIA-
associated or idiopathic uveitis (Vazquez-Cobian et al. 2006; Biester et al. 2007).

In both phase 3 studies conducted with adalimumab in patients with non-infectious uveitis, the
exposure-response relationship was explored for subjects in the adalimumab treatment arm using the
primary endpoint, time to treatment failure. As shown in Figure 4, mean adalimumab concentrations
were slightly higher in patients who did not experience treatment failure (9-11 pg/mL) compared to
those with treatment failure (6—9 ug/mL), starting from Week 8 (see also PK/PD model in section
2.3.2.3.).

Study M10-877 Study M10-880
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Figure 4 - Mean (SD) Serum Adalimumab Concentrations versus Time by Occurrence of
Treatment Failure (Studies M10-877 and M10-880)

2.3.2.3. PK/PD Model

Graphical analyses and parametric time-to-event analyses were performed for a preliminary
assessment of the exposure-response relationship for the efficacy of adalimumab in subjects with non-
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infectious uveitis using the primary efficacy end point, time to treatment failure assessed at or after
Week 6 (study M10-877) or Week 2 (study M10-880). The observed time to treatment failure in
studies M10-877 and M10-880 was furthermore plotted versus time stratified by placebo and different
simulated adalimumab concentration quartile groups (at week 24).

The PK-PD modeling was performed separately for each study because of the differences in the
population between the two studies (adult subjects with active non-infectious uveitis in study M10-877
versus adult subjects with inactive, non-infectious uveitis controlled with corticosteroids (CS) in study
M10-880). A model was developed first to describe the observed time-to-treatment-failure in the
placebo arm. Next, parameters of the placebo model were fixed and a concentration-effect model was
developed for adalimumab concentration as a predictor of treatment failure. At last, a covariate
evaluation for the drug effect parameter was performed.

The concentration time profile of adalimumab was described by individual post-hoc PK parameters
generated from the final population PK model.

Model development was guided by the NONMEM objective function value (OFV). Predictive
performance was evaluated by VPC where simulated predictions were compared in Kaplan-Meier plots
with the observed data superimposed with the 95% prediction interval.

The following covariates were investigated as significant covariates for Baseline hazard in placebo
patients and for the drug effect parameter: age, sex, race, Japanese origin, bodyweight, co-
medications (prednisolone, azathioprine, MTX, ciclosporin and MMF) and baseline disease
characteristics.

Several baseline hazard distribution functions were tested and a constant baseline hazard function
resulted in an adequate description of the observed time to treatment failure for the placebo arms in
both studies and was hence used in the model.

In study M10-877, visual acuity at baseline [best corrected visual acuity (logMAR BCVA) of left/right
eye categorized as < 0.3 and = 0.3] was identified as a significant covariate on the basal hazard rate
for placebo. Subjects with logMAR BCVA = 0.3 resulted in a higher probability of an event of treatment
failure. None of the evaluated covariates on the drug effect parameter were significant.

In study M10-880, number of flares in the past 12 months, type of uveitis, and Japanese population
were identified as significant covariates on the basal hazard rate for placebo. Higher number of flares
in the past 12 months resulted in a more likely event of treatment failure. The subjects with posterior
uveitis had a lower probability of having treatment failure when compared to intermediate uveitis or
panuveitis, whereas Japanese subjects had a higher probability of having treatment failure compared
to the non-Japanese subjects within the placebo population. None of the evaluated covariates on the
drug effect parameter were significant.

The results from the exposure-response analyses showed that adalimumab treatment resulted in
reduced risk of treatment failure when compared to the placebo group in both studies. Higher
adalimumab concentrations were associated with lower probability of treatment failure. The estimated
ICso values for the inhibition of event of treatment failure were 9.7 ug/mL (95% CI 5.5-17.4 ug/mL)
and 6.4 pg/mL (95% CI 3.8-10.8 pg/mL) in studies M10-877 and M10 880, respectively. No significant
covariates were identified for 1Csy of adalimumab. The model predicted ICsq values are based on the
assumption that the maximum inhibitory effect is 100%. The assumption was evaluated by estimating
the ICso value when fixing the maximum inhibitory effect to different values. The assumed maximum
effect has a significant influence on the IC5q estimate in the model and the assumption of 100%
inhibitory effect provides the highest ICso estimate. An additional sensitivity analysis (i.e. objective
function values) and VPC showed only minor differences in the model fits.
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Furthermore, in response to a request by the CHMP to evaluate alternative dosing regimens, clinical
trial simulations were performed by the MAH. The final PK/PD model was used for a more frequent
dosing regimen for adalimumab, i.e., 80 mg loading dose at baseline followed by 40 mg every week
starting at Week 1 under 3 different assumptions of the maximum inhibitory effect (Imax = 0.6, 0.8,
and 1). The results of these simulations indicated a potentially higher benefit of adalimumab 40 mg
every week. Given the assumption of Imax=1, there is an increased benefit with a 40 mg every week.
The PK/PD model suggests a decreased treatment failure of approximately 15%.

2.3.2.4. Discussion on clinical pharmacology

The PK properties of adalimumab have been previously characterised in healthy subjects as well in the
approved indications. PK, immunogenicity and exposure-response relationship of adalimumab in
patients with non-infectious uveitis were evaluated in the two pivotal phase 3 clinical trials (studies
M10-877 and M10-880). In addition, PPK and PK-PD modelling was performed.

No specific PD data have been submitted to support this application. However, non-clinical data
support a role of TNF-a in uveitis and there are some smaller clinical trials/case series that indicate an
effect of anti-TNF agents in this disease. No further data was considered necessary by the CHMP.

In the phase 3 studies, a range of steady-state serum adalimumab concentrations from 8-10 pg/mL
was achieved. This exposure range was similar to what has been observed in other patients groups
(CD, UC, RA, and PS) studied with the same initial and maintenance dose (studies M02-528 and M03-
656).

The final PPK model included a one-compartment model with first order absorption and elimination.
This approach was similar to previous applications for Humira. However, the CHMP remarked that in
light of the limited data in uveitis patients, use of exposure data of adalimumab in other indications
would have helped to strengthen the model.

In the PK and PPK analyses, AAA, MTX and MMF use, and Baseline body weight were identified as
significant covariates of adalimumab clearance. Particularly AAA+ had a significant impact on
adalimumab exposure, whereby patients with a positive AAA status had lower adalimumab serum
concentrations compared to AAA— subjects. The effect of AAA was already reflected in the SmPC of
Humira. Further discussion on the development of AAA in patients with and without concomitant IMM
use is provided in section 2.4.4. Likewise, the impact of body weight is further discussed in section
2.4.4. based on subgroup analyses by weight categories.

The estimated ICsq values for the inhibition of event of treatment failure were 9.7 ug/mL (95% CI 5.5-
17.4 ug/mL) and 6.4 pg/mL (95% CI 3.8-10.8 pg/mL) in studies M10-877 and M10 880, respectively,
indicating that steady-state serum adalimumab concentrations at 8-10 pug/mL were on the lower side
of the therapeutic dose range. The exposure-response analyses further indicated that patients with
treatment failure had lower adalimumab exposure compared to those without treatment failure in both
studies. This suggests that the doses used were too low or that the dosing frequency should be
increased. As no dose-response studies have been performed the rationale for the chosen dosing
regimen was not clear. In fact, clinical trial simulations indicated that there may be a potential benefit
of a maintenance dose of 40 mg every week. For this regimen, an additional 15% reduction in
treatment failures was estimated by the model compared to the 40 mg eow regimen. The CHMP
recommended that the weekly dosing regimen should be further explored in the clinical setting post-
approval.

Finally, the CHMP noted that the population PK model over predicted low exposures. However it was
expected that this issue will have no considerable impact on the efficacy and safety of the adalimumab
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treatment of non-infectious uveitis and for this reason, the CHMP decided not to further pursue the
issue in the present application. Nevertheless, it is expected that this feature of the population PK
model is improved for future use of the model.

2.3.2.5. Conclusions on clinical pharmacology

Overall, the CHMP considered that the clinical pharmacology data provided with this application were
adequate to support this application. The population PK model was found to over predict low exposures
and the MAH is expected to improve this feature if the model is used in future applications.
Furthermore, the CHMP recommended that post-approval, a weekly dosing regimen of 40 mg
adalimumab is further explored in the clinical setting.

2.4. Clinical efficacy

2.4.1. Dose response study(ies)

No clinical dose response studies were performed in support of this application. The adalimumab dose
regimen in the pivotal phase 3 placebo-controlled studies consisted of an 80 mg SC loading dose,
followed by 40 mg eow starting at Week 1. The purpose of the initial loading dose of 80 mg was to
achieve steady-state adalimumab concentrations and efficacy earlier during treatment. This dose was
previously studied in psoriasis and has been shown to be an appropriate loading dose for the 40 mg
eow maintenance regimen.

Exposure-response analyses including a PK-PD model are summarised in section 2.3.2.

2.4.2. Main study(ies)

The results of two pivotal phase 3 studies investigating the use of Humira in active uveitis (M10-877)
and in corticosteroid depended patients with ‘inactive’ uveitis (M10-880) were provided. Both studies
consisted of a main study and a sub-study in Japanese subjects. Efficacy outcomes from the Japanese
sub-studies are summarised among the ancillary analyses (section 2.4.2.3. ) and as part of the
integrated analyses of the primary endpoint.

2.4.2.1. Methods

e Study M10-877 (VISUAL I)

Title: A Multicenter Study of the Efficacy and Safety of the Human Anti-TNF Monoclonal
Antibody Adalimumab as Maintenance Therapy in Subjects Requiring High Dose
Corticosteroids for Active Non-infectious Intermediate Uveitis, Posterior Uveitis, or
Panuveitis — Including a Sub-study in Japanese

The study was a randomised (1:1), double-masked, placebo-controlled multicentre study in subjects
requiring 210 to <60 mg prednisolone (or equivalent) per day for active non-infectious intermediate,
posterior, or pan-uveitis. Baseline immunomodulatory (IMM) therapy was used as stratification factor.
The study included a sub-study in Japanese patients randomised in a separate stratum. Subjects
needed to be on oral prednisone 10 to 60 mg/day (or oral CS equivalent) at Baseline.
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The study was to continue up to 80 weeks or to be ended when the 138™ event of treatment failure
(excluding Japan subjects) had occurred. Visits were scheduled at Baseline, Week 1, 3, 6 and 8,
thereafter every 4 weeks.

Double-Masked

Adalimumab 80 mg/40 mg eow )
Active disease despite g
oral prednisone <
>
2 10to < 60 mg/d for -
z 2 weekst *2‘;'
)
N = 234 (excluding Placebo

lapanese Subjects)

Steroid taper

Weeks 01 4 6 812 16 20 24 27 32 35“

Figure 5 - Schematic Study Design for M10-877

" The study ended when the 138" event of treatment failure (excluding Japan subjects) had occurred.

T May have been on 1 immunosuppressive therapy and/or topical steroids at pre-defined stable doses.

2 Prednisone 60 mg per day was given at Baseline followed by a taper from Weeks 2 — 15. Topical steroids were allowed at study
entry, but subjects were to undergo a mandatory taper schedule from Weeks 1 — 9.

Study participants

Both of the subject's eyes were to be evaluated for the purpose of determining eligibility based on
inclusion and exclusion criteria, and for the purpose of assessing treatment failure. There was no
designated "study eye."

Main inclusion criteria

¢ Diagnosed with non-infectious intermediate uveitis, posterior uveitis, or pan-uveitis.

e Subject must have had active disease at the Baseline visit as defined by the presence of at
least 1 of the following parameters in at least 1 eye despite at least 2 weeks of maintenance
therapy with oral prednisone of = 10 mg/day to < 60 mg/day (or oral CS equivalent):

o Active, inflammatory, chorioretinal, and/or inflammatory retinal vascular lesion.

0 = 2+ anterior chamber (AC) cells (Standardization of Uveitis Nomenclature [SUN]
criteria).

0 = 2+ vitreous haze (VH) (National Eye Institute [NEI]/SUN criteria).

e On oral prednisone at a dose of = 10 mg/day to < 60 mg/day (or oral corticosteroid
equivalent) for at least 2 weeks prior to screening and remained on the same dose from
Screening to Baseline visit.

e Documented adequate response to oral CS (equivalent of oral prednisone up to 1 mg/kg/day).

e Subject did not have previous, active, or latent tuberculosis, i.e. negative Purified Protein
Derivative or QuantiFERON®-Tuberculosis Gold test.
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e In addition, subjects should be in an overall good health and being able and willing to self-
administer SC injections.

Main exclusion criteria

e Isolated anterior uveitis.

e Confirmed or suspected infectious uveitis, including presumed ocular histoplasmosis syndrome.
e Masquerade syndromes or serpiginous choroidopathy.

e Contraindication to pupil dilation with mydriatic eyedrops.

e Corneal or lens opacity that precluded visualization of the fundus or likely required cataract
surgery during the duration of the study.

e Subject had intraocular pressure (IOP) of = 25 mmHg and on = 2 glaucoma medications or
evidence of glaucomatous optic nerve injury.

e Best Corrected Visual Acuity (BCVA) < 20 letters (Early Treatment Diabetic Retinopathy Study
[ETDRS]) in at least 1 eye at the Baseline visit.

e Intermediate uveitis or panuveitis with signs of intermediate uveitis and symptoms and/or
magnetic resonance imaging (MRI) findings suggestive of a demyelinating disease, e.g.
multiple sclerosis (MS).

e Previous exposure to anti-TNF therapy or any biologic therapy with a potential therapeutic
impact on non-infectious uveitis.

e More than 1 immunosuppressive therapy (not including CS) at Baseline. Increase in dose
during the 28 days prior Baseline.

e On concomitant therapy other than stable doses of MTX (<25 mg/week), ciclosporin
(£ 4 mg/kg/day), MMF, < 2g/day), or an MMF equivalent, azathioprine (<175 mg/day), or
tacrolimus (< 8 mg/day) at Baseline.

e Prior or current use of chlorambucil.

e Retisert (glucocorticosteroid implant) within 3 years, or in case of complications related to the
device removal within 90 days prior to the Baseline visit, or Ozurdex, intraocular/periocular CS
or intravitreal MTX within 6 months, 30 days or 90 days, respectively prior the Baseline visit.

e Subject had received intravitreal anti-vascular endothelial growth factor (VEGF) therapy within
45 days of the Baseline visit for Lucentis (ranibizumab) or Avastin(bevacizumab), or within 60
days of the Baseline visit for Eylea (aflibercept).

e Severe non-proliferative diabetic retinopathy (NPDR), diabetic macular oedema (DME),
neovascular age-related macular degeneration (AMD) or abnormality of the vitreo-retinal
interface.

e Prior exposure to biologics that have a potential or known association with progressive
multifocal leukoencephalopathy.

e History of demyelinating disease (including myelitis and optic neuritis) or neurologic symptoms
suggestive of demyelinating disease.

e Chronic recurring infections, history of malignancies.
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Treatments

Study drug: Humira was administered in pre-filled syringes containing adalimumab 40 mg/0.8 mL or
matching placebo. Drug was administered SC as an 80 mg or placebo loading dose (2 syringes) at
baseline followed by a 40 mg or placebo dose eow starting at Week 1. Treatment was administered by
medical staff or self-administered (after training), the latter was recorded in a dosing diary.

Open label prednisone (from commercially available sources): All subjects were to receive a
prednisone burst of 60 mg/day at randomisation. Beginning at Week 2, subjects were to undergo a
standardised taper schedule (10 mg/week between Weeks 2 and 5, thereafter reductions in smaller
steps) until all subjects were off oral prednisone by Week 15, see Table 5.

Table 5 - Study M10-877 Oral Prednisone Dosing and Taper Schedule

Study week Prednisone Dose
(mg/day)

0 60

1 60

2 50

3 40

4 30

5 20

6 15

7 12.5

8 10

9 7.5

10 5

11 4

12 3

13 2

14 1

15 Discontinue prednisone

Beginning at Week 1, subjects who entered the study on topical CS were to undergo a standardised
taper schedule until all subjects were off topical CS by Week 9.
Objectives

To evaluate the efficacy and safety of adalimumab (80 mg loading dose at Baseline followed by a 40
mg dose given eow SC starting at Week 1) compared with placebo in subjects requiring high-dose
systemic CS for treatment of active non-infectious intermediate uveitis, posterior uveitis, or panuveitis.

Outcomes/endpoints

The primary efficacy endpoint was the time to treatment failure on or after Week 6. Both of the

subject's eyes were to be evaluated for the purpose of assessing treatment failure with no designated
study eye and the first evaluation was conducted at Week 6. Criteria for treatment failure are
summarised in the below table.
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Table 6 - Study M10-877 Treatment Failure Criteria

Treatment Failure*

Parameter Week 6 Visit All Other Visits After Week 6

Inflammatory. chorioretinal, New active, inflammatory New active, inflammatory

and/or inflammatory retinal lesions relative to Baseline lesions relative to Baseline

vascular lesions

AC cell grade (SUN criteria) Inability to achieve < 0.5+ 2-step increase relative to best
state achieved**

VH grade (NEI/SUN criteria) Inability to achieve < 0.5+ 2-step increase relative to best
state achieved**

Visual acuity (ETDRS) Worsening of BCVA by Worsening of BCVA by

= 15 le