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List of abbreviations

ACR

ACR30

ADA
AE
AJC
AOSD
AUC
CAPS
CARRA
Cl
CLcr
CL/F
Cmax
CNS
CRP
CSF
CSR
DMARD
ESR
ICSR
IFNy
IL-1
IL-1R
IL-1RI

IL-1Ra

American College of Rheumatology

An improvement of 230 % from baseline in at least 3 of any 6 variables listed below.
Also, no more than 1 of the 6 variables may worsen by >30 % from baseline.

1. Physician global assessment of disease activity (VAS).
2. Parent/patient assessment of overall well-being (VAS).
3. Functional ability.

4. Number of joints with active arthritis.

5. Number of joints with limited range of motion.

6. ESR/CRP.

Anti-drug antibody

Adverse event

Active joint count

Adult-onset Still” s disease

Area under the curve

Cryopyrin-associated periodic syndromes

Childhood Arthritis & Rheumatology Research Alliance
Confidence interval

Creatinine clearance

Clearance relative to bioavailability

Maximum concentration

Central nervous system

C-reactive protein

Cerebrospinal fluid

Clinical study report

Disease modifying anti rheumatic drug

Erythrocyte sedimentation rate

Individual case safety report

Interferon-y

Interleukin-1

Interleukin-1 receptor

Interleukin-1 receptor, type |

Interleukin-1 receptor antagonist
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ISR

JIA
MAS
MTX
Nabs
NOMID
NSAID
PASS
PBMC
PD
PGE2
PIP
PK
PSUR
RA
SAA
SAE
s.cC.
SD
SJIA
SOC
TGFB
Th
TNF
Treg

WBC

Injection site reaction

Intravenous

Juvenile idiopathic arthritis
Macrophage activation syndrome
Methotrexate

Neutralizing antibodies

Neonatal Onset Multisystem Inflammatory Disease
Nonsteroidal anti-inflammatory drug
Post-authorisation safety study
Peripheral blood mononuclear cells
Pharmacodynamic

Prostaglandin E2

Pediatric investigational plan
Pharmacokinetics

Periodic Safety Update Report
Rheumatoid arthritis

Serum amyloid A

Serious adverse event
Subcutaneous

Standard deviation

Systemic juvenile idiopathic arthritis
System organ class

Transforming growth factor 8

T helper

Tumor necrosis factor

Regulatory T cell

White blood cells
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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, Swedish Orphan Biovitrum AB
(publ) submitted to the European Medicines Agency on 3 April 2017 an application for a variation.

The following variation was requested:

Variation requested Type Annexes
affected
C.l.6.a C.1.6.a - Change(s) to therapeutic indication(s) - Addition | Type Il I, I, 1A
of a new therapeutic indication or modification of an and 111B
approved one

Extension of indication to include a new indication for Kineret 100 mg/0.67 ml solution for injection in
pre-filled syringe for the treatment of active Still's disease, including Systemic Juvenile Idiopathic Arthritis
and Adult-Onset Still’'s Disease. As a consequence, sections 4.1, 4.2, 4.4, 4.8, 4.9, 5.1 and 5.2 of the
SmPC are updated. The Package Leaflet is updated in accordance.

In addition, the marketing authorisation holder took the opportunity to make some editorial changes in
the SmPC and Package leaflet.

The requested variation proposed amendments to the Summary of Product Characteristics 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(s)
P/0066/2012 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 P/0066/2012 was completed.

The PDCO issued an opinion on compliance for the PIP P/0066/2012.

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 applicant did not seek Scientific Advice at the CHMP.
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1.2. Steps taken for the assessment of the product

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

Rapporteur: Sinan B. Sarac Co-Rapporteur:

Timetable

Fatima Ventura

Actual dates

Submission date

Start of procedure:

CHMP Rapporteur Assessment Report

CHMP Co-Rapporteur Assessment Report
PRAC Rapporteur Assessment Report

PRAC members comments

Updated PRAC Rapporteur Assessment Report
PRAC Outcome

CHMP members comments

Updated CHMP Rapporteur(s) (Joint) Assessment Report
Request for supplementary information (RSI)
CHMP Rapporteur Assessment Report

PRAC Rapporteur Assessment Report

PRAC members comments

Updated PRAC Rapporteur Assessment Report
PRAC Outcome

CHMP members comments

Updated CHMP Rapporteur Assessment Report

2" Request for supplementary information (RSI)
CHMP Rapporteur Assessment Report

PRAC Rapporteur Assessment Report

PRAC members comments

Updated PRAC Rapporteur Assessment Report
PRAC Outcome

CHMP members comments

Updated CHMP Rapporteur Assessment Report

CHMP opinion:

3 April 2017

22 April 2017

16 June 2017

22 June 2017

23 June 2017

28 June 2017

29 June 2017

6 July 2017

10 July 2017

13 July 2017

20 July 2017

9 October 2017
13 October 2017
18 October 2017
19 October 2017
26 October 2017
30 October 2017
3 November 2017

9 November 2017

23 January 2018
26 January 2018
31 January 2018
2 February 2018
8 February 2018
12 February 2018
15 February 2018

22 February 2018
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2. Scientific discussion

2.1. Introduction

Systemic Juvenile Idiopathic Arthritis (SJIA) and Adult Onset Still’'s Disease (AOSD) are both rare
systemic disorders. The two groups of patients are typically treated by paediatricians (SJIA) and by adult
rheumatologists (AOSD) separately as if they are two separate diagnostic entities. Their pathogenesis is
still not completely understood, but is believed to be of auto-inflammatory nature. Laboratory and clinical
observations suggest an inappropriate activation of the innate immune system, with hypersecretion of the
proinflammatory cytokines IL-1 and IL-6 in both SJIA and AOSD. Traditionally, similar treatments have
been used.

If symptoms appear during the late teens it appears arbitrary whether a diagnosis of SJIA or AOSD is
being used.

The pathogenesis of Still’s disease, including all ages of onset, is still not completely understood, but
laboratory and clinical observations indicate an inappropriate activation of the innate immune system,
with hypersecretion of the proinflammatory cytokines IL-1 and IL-6, as an important mechanism of the
disease. The activation of several proinflammatory cytokines, such as TNFa, IL-1, IL-6, IL-8, and IL-18 in
disease pathogenesis has led to new targeted therapies for improved disease control. The IL-1 inhibitor
anakinra is one such targeted treatment.

Paediatricians describing the molecular mechanisms and cytokines in SJIA, propose that IL-1 promotes
inflammation in an antigen-independent manner through activation of endothelium, leukocytes, and
tissue lineages. IL-1 also modulates antigen-driven T cell immunity by activating T cells, inhibiting the
efficacy of regulatory T cells, and promoting Th17 differentiation. New-onset SJIA, characterized by
excess IL-1 production, could thereby give rise to an autoimmune T cell-driven arthritis. Based on this
biphasic model, effective blockade of IL-1 (or IL-6) in the early disease process could forestall the
development of T cell autoimmunity and alter the long-term course of the disease.

Figure 1 — The biphasic model of SJIA
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Source:Nigrovie 2014
IFNy=Interferon-y; IL-1=Interlenukin 1; SIIA=Systemic juvenile idiopathic arthntis; TGFf=Transforming growth
factor B; Th=T helper; Treg=Regulatory T cell
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Regardless of age at onset the disease course in Still's disease is often progressive and followed by
chronic morbidity. The prognosis in both paediatric and adult patients is poor in 50 % of the patients with
severe joint destruction 10 years after disease onset. Despite a variety of treatments some children have
a refractory course with significant morbidity and the disease often extends into adulthood. Among SJIA
patients treated into adulthood, joint replacement had been required in up to 75 %.

A vast body of evidence points to the pivotal role of IL-1 and IL-6 in the pathogenesis of both SJIA and
AOSD, and blockade of the IL-1 or IL-6 have emerged as an important therapeutic strategy in patients of
all ages. The long-acting IL-1B inhibitor canakinumab is approved for Still’s disease and the long-acting
IL-6 inhibitor tocilizumab is approved for treatment of SJIA (Kotter et al. 2007, Raffeiner et al. 2011,
Hoshino et al. 1998, Jamilloux et al. 2015).

Anakinra is a recombinant Interleukin-1 receptor antagonist (IL-1Ra) that blocks the biological activity of
cytokine IL-1 (IL-1a and IL-1B) by competitively inhibiting its binding to the IL-1RI (Interleukin-1
receptor, type 1), thereby controlling active inflammation.

Kineret is currently approved for treatment of Rheumatoid arthritis (RA) and cryopyrin-associated periodic
syndromes (CAPS) in the European Union (EU).

Anakinra is in this variation proposed to be indicated for the treatment of active Still's disease, including
SJIA and Adult Onset Still’'s Disease (AOSD).

Although not approved for the treatment of SJIA and AOSD, there are a number of publications and
registers supporting the use of anakinra in these conditions. Anakinra is also included in treatment
recommendations issued by Childhood Arthritis & Rheumatology Research Alliance (CARRA) (DeWitt et al.
2012, Kimura et al. 2014) and the American College of Rheumatology (ACR) (Ringold et al. 2013). The
short half-life of anakinra makes it well suited for treatment of Still's disease if withdrawal of treatment is,
of some reason, needed. Since treatment of the early phase of the disease is typically based on high dose
glucocorticoids, early IL-1 inhibitor treatment offers a potential for rapid tapering of glucocorticoids to
avoid steroid dependency and the associated risks of osteoporosis, hypertension, growth disturbances
and diabetes. Some of these are of particular relevance in children (Kim et al. 2012). The long half-life IL-
1B inhibitor canakinumab (half-life of 26 days) is approved for treatment of Still”s disease, including SJIA
and AOSD. However, there is a reluctance to introduce the treatment early during the disease course
because of the prolonged time required to modify exposure to the drug (half-life 26 days). It is important
to quickly be able to terminate IL-1 inhibition therapy should untoward effects or other clinical reasons for
discontinuation occur. Anakinra that inhibits both IL-13 and IL-1a and has a short half-life (median 5.7
hours) enables flexible dosing and minimizes unnecessary immunosuppression and duration of potential
treatment-related AEs.

In the current ACR guideline for the treatment of SJIA (2013 update of the 2011 ACR guidelines) (Ringold
et al. 2013), anakinra is recommended for use in SJIA patients with active systemic features and varying
degrees of synovitis as an initial therapeutic option for patients with an overall physicians assessment
score (*MD global’) of =5 irrespective of the number of active joints or an ‘MD global’<5 and >0 active
joints. In these patients anakinra was also recommended for patients with continued disease activity after
treatment with glucocorticoid monotherapy or NSAID monotherapy (Figure 2).
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Figure 2 — ACR treatment pathways for patients with active systemic features and varying degrees of
synovitis
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Source:Ringold et al. 2013,
AJC=Active joint count; GO=Glucocorticoid; MTX=Methotrexate; NSATD=Nonsteroidal anti-inflammatory
drug; TNF=Tumeor necrosis factor.

The proposed new indication was for the treatment of active Still’s disease, including Systemic Juvenile
Idiopathic Arthritis (SJIA) and Adult-Onset Still’'s Disease (AOSD).

The approved indication is:

Kineret is indicated in adults, adolescents, children and infants aged 8 months and older with a body
weight of 10 kg or above for the treatment of Still's disease, including Systemic Juvenile Idiopathic
Arthritis (SJIA) and Adult-Onset Still’s Disease (AOSD), with active systemic features of moderate to high
disease activity, or in patients with continued disease activity after treatment with non-steroidal anti-
inflammatory drugs (NSAIDs) or glucocorticoids.

Kineret can be given as monotherapy or in combination with other anti-inflammatory drugs and disease-
modifying antirheumatic drugs (DMARDS).

CHMP extension of indication variation assessment report
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The recommended starting dose for patients weighing 50 kg or more is 100 mg/ day by subcutaneous
injection. Patients weighing less than 50 kg should be dosed by body weight with a starting dose of 1-2
mg/kg/day.

The evidence to support the benefit of anakinra in Still’s disease is mainly based on bibliographical data
from real-world clinical studies. The assessment of known and potential risks of anakinra treatment in
Still’s disease are also based on bibliographical data, but mostly on data from the use of anakinra in
company-sponsored clinical studies in multiple indications, and the company post-marketing safety
database, including Individual case safety reports (ICSRs) from patients treated for Still’'s disease as well
as other indications.

A PIP was requested by PDCO in connection with the line-extension application for Kineret in Cryopyrin-
associated periodic syndromes (CAPS). The PIP, including a waiver granted for children from birth to less
than 1 year of age, was approved on March 28, 2012 (P/0066/2012). On December 12, 2014, a
compliance check showed that the PIP was fulfilled (EMA/PDCO Compliance Report 12/12/2014).

The PIP (EMEA-001212-PIP01/11) included the following clinical measures related to Systemic Juvenile
Idiopathic Arthritis (SJIA):

e A prospective, randomized, double-blind, placebo-controlled, MAH-sponsored study to evaluate
the safety, clinical response, and pharmacokinetics of anakinra in polyarticular course of Juvenile
Idiopathic Arthritis (JIA), including a subpopulation of SJIA patients (study 990758).

e A prospective, multicenter, randomized, double-blind, placebo-controlled, investigator-sponsored
study to evaluate safety and efficacy of anakinra in patients with SJIA (Quartier et al. 2011).

e A meta-analysis of available published data on efficacy and safety of anakinra in patients with
SJIA (Meta-analysis SJIA).

No Scientific Advice was requested.

2.2. Non-clinical aspects

2.2.1. Introduction

This submission proposes an extension of the indication for Kineret (anakinra) to include also the
treatment of active Still’s disease, including Systemic Juvenile Idiopathic Arthritis (SJIA) and Adult-Onset
Still’s Disease (AOSD). The principal biological action of anakinra is to antagonize the effects of
interleukin-1 (IL-1) cytokines, which is utilized to mitigate the symptoms of IL-1 driven diseases. No
additional non-clinical pharmacodynamic studies relating to the proposed indication have been performed.
A number of non-clinical pharmacodynamic studies have been published in the literature and included in
the original MAA. In essence, the non-clinical pharmacodynamics studies show that anakinra efficiently
inhibits the action of the cytokines IL-1a and IL-1B. These cytokines are critical mediators of inflammation
and joint damage in rheumatoid arthritis, cryopyrinopathies and other IL-1 driven diseases, e.g. SJIA,
AOSD, and CAPS.

To support the clinical development program of anakinra an extensive number of safety pharmacology
and toxicology studies (all included in the original submission) were conducted covering general toxicity,
reproductive toxicity, genotoxicity, carcinogenicity (tumour stimulation) and antigenicity/immunotoxicity.
All studies were conducted in compliance with Good Laboratory Practice (GLP).

The current submission consists of a hew non-clinical safety study in juvenile animals. A developmental
toxicity study in juvenile rats (GLP compliant) has been conducted aimed to specifically investigate

CHMP extension of indication variation assessment report
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memory and learning function in juvenile rats. A series of safety pharmacology studies (all included in
original submission) were conducted in an additional number of species: mice, rats, dogs, and ex vivo
guinea pig ileum. No anakinra related effects were seen in tests of central/autonomic, analgesic activity,
cardiovascular, digestive, or renal functions.

The general toxicity studies were conducted in rats and non-human primates in which anakinra were
administered via the subcutaneous (s.c.) and the intravenous (i.v.) routes. Dosing was commonly
performed more frequently in the non-clinical studies than in man to ensure sufficient exposure in
animals. Plasma exposure measurements were performed including immunogenicity analysis for the
detection of anti-anakinra antibodies. In the chronic study in the rat, doses at up to 200 mg/kg/day were
administered s.c. twice daily for 6 months.

In the reproductive and embryo-foetal developmental toxicity studies, the rat and the rabbit were
selected as the test species.

No regular carcinogenicity studies were performed. Long-term carcinogenicity studies were not regarded
as relevant when considering the proteinaceous nature of anakinra. According to the ICH S6 guideline
standard carcinogenicity studies are generally inappropriate for biotechnology-derived pharmaceuticals.
There are no concerns about a carcinogenic potential inherent to anakinra based on the pharmacological
mode of action and observed minimal effects on the host cell resistance studies and slight enhancement
of natural killer (NK) cell activity. Thus, no further studies were considered to be needed. A full set of in
vitro and in vivo genotoxicity tests were conducted.

Since anakinra is an immunomodulator (antagonizing IL-1 signalling), several studies have investigated
potential adverse effects on the immune system, including effects on host resistance, abscess resolution,
and overall immune competence (all included in original submission).

2.2.2. Pharmacology

No new studies were submitted.

2.2.3. Pharmacokinetics

No new studies were submitted.

2.2.4. Toxicology

Juvenile toxicity

Anakinra was administered to three groups of 20 male and 20 female Sprague Dawley rat pups, each
received anakinra twice daily from PND 7 until at least PND 44 (where Day O was the day of birth) by
subcutaneous (SC) injections of 2 mL/kg. The daily doses of anakinra were 20, 60 and 200 mg/kg.
Control animals received the vehicle (10 mM citrate buffer, 140 mM sodium chloride, 0.5 mM EDTA and
0.1% polysorbate 80, pH 6.5).

The following parameters and end points were evaluated in all animals: clinical signs, body weights,
multiple Y water maze test (function of learning), and gross necropsy. An additional 5 male and 5 female
animals were allocated to separate satellite groups in the control group and the 200 mg/kg/day group. In
addition to the end points above, these animals were also subjected to sampling and analysis of serum
and CFS for the presence of anakinra along with the weighing and collection of the brain and liver.

CHMP extension of indication variation assessment report
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The serum levels of anakinra showed that all high dose animals treated at 200 mg/kg/day were exposed
to anakinra and there was low variability between animals. The anakinra levels in the high dose animals
treated at 200 mg/kg/day ranged between 15 and 33 pg/mL with a mean of 22 pg/mL 2 hours post-
dosing. The anakinra levels in CSF from high dose animals ranged between 0.13 and 0.22 pg/mL with a
mean of 0.18 ug/mL. There was no anakinra detected in the serum or CSF samples of Control animals.
The anakinra levels in CSF were ca 1% of the serum levels and there was low variability between
animals.

Signs of reaction to treatment with anakinra were confined to an increase in the incidence of animals with
red staining of the muzzle and a wet muzzle at 60 and 200 mg/kg/day when compared with the controls.

There was no effect of dose administration on body weight gains.

In all anakinra dosed groups, the performance in the Y-maze learning test was similar across all groups
both during the treatment period and in the recovery period.

The liver and brain absolute weights and weights relative to body weight in animals dosed at 200
mg/kg/day were comparable to the controls. The liver/brain weight ratios in animals dosed at 200
mg/kg/day were also comparable to the controls.

In conclusion, administration of anakinra by twice daily subcutaneous injection to Sprague Dawley rats
from Day 7 postpartum to at least Day 44 postpartum was well tolerated in rats at levels of up to 200
mg/kg/day. Administration at 200 mg/kg/day in males and 60 or 200 mg/kg/day in females was
associated with an increase in non-adverse clinical observations (fur staining and wet fur) which were
found to recover after the cessation of dosing. The anakinra-treated animals did not show any signs of
adverse effects on the hippocampus-dependent memory and learning function test when compared with
vehicle treated control animals either on last week of dosing or after a one month recovery period.

2.2.5. Ecotoxicity/environmental risk assessment

The drug substance anakinra is a recombinant protein (Interleukin-1 receptor antagonist) produced in E.
coli bacteria containing an expression plasmid in which a synthetic gene coding for human IL-1Ra has
been inserted.

According to the Guideline on the Environmental Risk Assessment of Medicinal Products for Human Use
(EMEA 2006), proteins are exempted from environmental risk assessment because they are unlikely to
result in significant risk to the environment. The product does not contain any other components that
would require an environmental risk assessment under the European Medicines Agency guidelines.

2.2.6. Discussion on non-clinical aspects

The performed juvenile study did not show any concerns regarding learning and memory as tested in the
study performed (Y-maze learning test). No adverse effects, except wet and red stained fur on the
muzzle, were observed at doses of 60 and 200 mg/kg/day. Therefore, it is concluded that anakinra is well
tolerated at doses of up to 200 mg/kg/day (100 times the human dose) in rats treated form PND 7 to at
least 44 and that anakinra does not have any detrimental effect on learning and memory (in rats) at
doses of up to 200 mg/kg/day.

The SmPC has been updated to include the information from the juvenile study.

The MAH has provided a justification for not performing any additional ERA studies, due to the active
substance being a protein. This is considered acceptable by CHMP.
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2.2.7. Conclusion on the non-clinical aspects

The extension application is approvable from a non-clinical perspective.

2.3. Clinical aspects

2.3.1. Introduction

The benefit of anakinra in Still's disease is mainly based on bibliographical data from real-world clinical
studies. The assessment of known and potential risks of anakinra treatment in Still’s disease are also
based on bibliographical data, but mostly on data from the use of anakinra in company-sponsored clinical
studies in multiple indications, and the company post-marketing safety database, including ICSRs from
patients treated for Still's disease as well as other indications.

Kineret is indicated in adults, adolescents, children and infants aged 8 months and older with a body
weight of 10 kg or above for the treatment of Still's disease, including Systemic Juvenile Idiopathic
Arthritis (SJIA) and Adult-Onset Still’'s Disease (AOSD), with active systemic features of moderate to high
disease activity, or in patients with continued disease activity after treatment with non-steroidal anti-
inflammatory drugs (NSAIDs) or glucocorticoids.

Kineret can be given as monotherapy or in combination with other anti-inflammatory drugs and disease-
modifying antirheumatic drugs (DMARDS).

The recommended starting dose for patients weighing 50 kg or more is 100 mg/ day by subcutaneous
injection. Patients weighing less than 50 kg should be dosed by body weight with a starting dose of 1-2
mg/kg/day.

No Scientific Advice was requested.

A PIP was requested by PDCO in connection with the line-extension application for Kineret in CAPS. The
PIP, including a waiver granted for children from birth to less than 1 year of age, was approved on March
28, 2012 (P/0066/2012). On December 12, 2014, a compliance check showed that the PIP was fulfilled
(EMA/PDCO Compliance Report 12/12/2014).

The PIP (EMEA-001212-PIP01/11) included the following clinical measures related to SJIA:

e A prospective, randomized, double-blind, placebo-controlled, MAH-sponsored study to evaluate
the safety, clinical response, and pharmacokinetics of anakinra in polyarticular course JIA,
including a subpopulation of SJIA patients (study 990758).

e A prospective, multicenter, randomized, double-blind, placebo-controlled, investigator sponsored
study to evaluate safety and efficacy of anakinra in patients with SJIA (Quartier et al. 2011).

e A meta-analysis of available published data on efficacy and safety of anakinra in patients with
SJIA (Meta-analysis SJIA).

GCP

The Clinical trials were performed in accordance with GCP as claimed by the applicant

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
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Table 1 — Listing of company-sponsored studies and published studies

Laocation of study

Srudy report/publication Dinguosis | Study design amd study duration Number of patients Amakine dose
Coanpairy- 5351 JA Prospective, nulticenter, open-label nun-in phase for 12 86 JLA patients, of which 1 mg/kg/day, maximum 100
sponsored study meluding | weeks to select responders, 15 SNA (annkinra) mg/day.
900758 SI1A Randomized, dowble-blind, placebo-controlled phase for | 30 JIA patients, of which
16 weeks, 11 STA {9 anabanga: 2
placeba)
Connpiasy- 535, A Openelabel extension phase for 12 manths, 47 JIA 1 mg'kg/day, maximuus 100
sponsared study kg (STLA: Not szported) gy
90077 FAIEN
Tewite, 2006° 54 LIEY Prospective, multicenter, ope-label nuein phase for 12 &6 JLA patrents, of which 1 gl 'day, masinms 100
meluding | weeks to select responders, 15 SJIA (anakins) mg/day.
SllA Randomized, donble-blind, placebo-canmolled phase for | 50 JIA patients, of which
16 weeks. 11 51A (9 anakinm; 2
Openelabel extension phase for 12 manths, placeba)
47 Jla
[SJLA: Not reported)
Cunrtier, 2011 24 ATA Prospective, nulticenter, randomdzed, double-blind. 12 anakinea: 12 placebo 2 mgkg'day. marinvam 100
placsbo-controlled pliass for | montl, 22 anakinra mg/day.
Open-label extension phese for an additional 11 months,
Vastert, 2014 34 EAIEN Prospective, shservational echort study (frst-line ] 2 mglegday. maninarm 100
frzatimear). mg/day.
Mean 32 months {12 te 54 months). In 2 patients, the dose was
inereased to @ masimun of
A mgkg'day.
Ciattome, 2008 | 5.4 Z1lA Praspective, open-label study. e Imteally 1 mgdg/day,
Mezm 1.36 year (0.3 o 230 years). maximnm 100 mg/day;
indpadiabized up to 4
mg'kg'day.
Study Location of.sfu(-ly Diagnosis | Study design and study duration Number of patients Anakinra dose
report/publication
Lequerre, 2008 | 5.4 SIIA Prospective, multicenter, open-label study. 20 1 to 2 mg/kg/day, maximum
Mean 14.7 months (2 to 27 months). 100 mg/day (inereased to
100 mg twice daily for one
patient).
Pascual, 2005 54 SITA Prospective open-label study. 9 2 mg/kg/day, maximum 100
Mean 6.6 months (2 to 12 months). mg/day.
Nigrovie, 2011 54 SJIA Retrospective chart review (first-line treatment). 46 Median starting dose 1.5
Mean 14.5 months (7.5 to 26 months). mg/kg/day (IQR 1.1t0 2.0
mg/'kg/day).
Minimum dose given 0.93
mg/kg/day and maximum
11.2 mg/kg/day (during
MAS episode).
Zeft, 2009 54 SIIA Retrospective chart review. 33 Median 1.6 mg/kg/day (0.8
Median 6 months (1 to 40 months). to0 9.1 mg/kg/day).
Pardeo, 2015 54 STIA Retrospective single-center study. 25 Median starting dose 2.0
At least 6 months. mg/kg/day (IQR 1.3 to 2.0
mg/'kg/day); dose increase
up to 5 mg'kg/day.
Marvillet, 2011° | 5.4 STIA Retrospective chart review (6 of 22 patients received 22 1 to 3 mg/kg/day
anakinra as first-line treatment).
11 to 56 months.
Irigoyen, 2006 | 5.4 STTA Retrospective chart review. 14 Not reported
Mean 12 months (3 to 28 months).
Ohlsson, 2008 5.4 SJIA Retrospective, multicenter chart review. 7 1 to 2 mg/kg/day
Median 1 year (0.75 to 2.3 year).
Nordstrom, 5.4 AOSD Multicenter, randomized, open-label phase for 24 weeks. | 12 anakinra; 10 DMARD 100 mg/day
2012 Open-label extension for 28 weeks. 16 anakinra
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Study Location of.slut:‘l.v Diagnosis | Study design and study duration Number of patients Anakinra dose
N report/publication ‘ = :

Laskari, 2011 5.4 AOSD Prospective open-label study. 25 100 mg/day
Median 15 months (1.5 to 71 months).

Lequerre, 2008 | 5.4 AOSD Prospective, multicenter, open-label study. 15 100 mg/day
Mean 14.3 months (1 to 27 months).

Naumann, 2010 | 5.4 AOSD Prospective open-label study. 8 100 mg/day
6 to 48 months.

Ortiz-Sanjuan, 5.4 AOSD Retrospective, multicenter, open-label study. 41 100 mg/day

2015 12 months.

Giampietro, 5.4 AOSD Retrospective, multicenter, chart review. 28 100 mg/day

2013 Mean 23 months.

Cavalli, 2015 5.4 AOSD Retrospective chart review. 20 100 mg/day
At least 12 months.

Giampietro, 54 AOSD Retrospective. multicenter, chart review. 19 100 mg/day

2010 Mean 30.7 months.

Dall'Ara, 2016 | 5.4 AOSD Retrospective chart review. 13 Not reported
Study duration not reported.

Tliou, 2013 5.4 AOSD Retrospective, observational study. 10 100 mg/day
Study duration not reported.

Gerfaud- 54 AOSD Retrospective chart review. 6 Not reported

Valentin, 2014 Mean 27.8 months (14 to 36 months)

*Publication based on company-sponsored studies 990758 and 990779.

® Abstract not received and accepted in a scientific journal, but selected to be included in the Meta-analysis STIA based on study-specific response criteria.

AOSD=Adult-onset Still’s disease; DMARD=Disease modifying anti rheumatic drug; IQR=Interquartile range; JIA=Tuvenile idiopathic arthritis; MAS=Macrophage activation
syndrome; SJIA=Systemic juvenile idiopathic arthritis.

In addition to the studies in the approved PIP for SJIA and the PIP-requested meta-analysis, the
submission is based on published SJIA studies identified in a literature search.

In order to identify all published studies with relevant information on clinical pharmacology, efficacy and
safety, extensive literature searches were performed in collaboration with Still” s disease and
methodology experts. The search strategy was disease and treatment specific but sufficiently broad to
minimize the risk of missing relevant published studies. The 2 major databases MEDLINE and EMBASE
were searched up to a cut-off of September 30, 2016.

For the clinical pharmacology summary all published studies and case reports related to clinical
pharmacology were reviewed. Studies and case reports including PK data and anakinra anti-drug antibody
(ADA) data, and studies and case reports including PD data related to the basic mechanism of action for
anakinra in Still’s disease, were summarized and results have been compared across populations and
studies.

2.3.2. Pharmacokinetics

The PK of anakinra has been previously described, in the original MAA and line extension application, for
anakinra including the potential for interactions with other drugs. This was based on patients with RA,
CAPS, and JIA. The main features of these studies together with the new studies including SJIA have
been submitted and discussed.

The MAH-sponsored study 990758 and the study by Urien et al. 2013 (which includes the patients in
Quartier et al. 2011) provided PK data for patients with SJIA. None of the case reports retrieved in the
literature searches for AOSD up to September 30, 2016 presented PK data.

Analyses of data from the clinical pharmacology studies have been performed to evaluate the PK/PD
characteristics as well as the dosing regimen of anakinra in patients with Still's disease.

CHMP extension of indication variation assessment report
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Table 2 — Overview of studies providing PK data

Study Study Study design Dosage PK data PR variables and
number ! population regimen® analvsis factors
published
study
Still’s disease studies
9907550 JIA wath Multcenter. blhinded. 1.0 mgkg Plasma Plasma
Tlowite at polyarticular, placebo-controlled study | sc. concentrations | concentration
al 2009 pauciarhcular, or | with an open-label nin-m | (maximum normahzed to
S}'stemi; {ie. period. 100 1 mgr'kg_.-'lday o | Body weight
SJIA) diagnoses PK samples: Day 1, mg/day) 100 mg/day
Weeks 2, 4.8, 12, 16,
20, 24, 28
Quartieret | SJIA Multicentre, randomized, | 2 mg/kg/day | Plasma Trough
al. 2011 double-blind. placebo. sC concenfrafions | comcenfrations
PE samples: Month 2 {maximum
and Month 6 100
mg'day)
VUnen etal. | SJIA + patients Same patients as in 210 10 Population CLE, Cy
2013 with other Quartieret al 2011, and | mg'kg/day PE/PD wath
antomflammatory | an additional numberof | s.c CRP as
conditions patients biomarker
Previously submirted to EN[A
0530 HV Single-center, cross-over | Single-dose | Nom- CL,CL¥,CL,
study TOmgiv. compartmental
3-h mfusion
T0mge.e.
0541 HV® Single canter, parallel Single-data | Non- CL, V..t
group study 1.2.3,5,7, | compartmental | MRT;;, MR Tision
10 mgke
iv. 3-h
mfusion
0555 CRF patients Open-label, single-dose | Single 1.0- | Compartmental | Cmax. ., AUC,
study mgkgLv. Ve, Vss, CL, CLr,
over 1 CLd
minute
0501 RA Single-center, double- Single dose | Nom CLTF t1n
blind, placebo- 03,10, 20, | comparmental
controlled, single-rising | 4.0,
dose study. 6§ 0mgke
PK samples: predose, 5c
05,1,152,3,.4 6,8,
12 and 24 hours.
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Study Study Study design Dosage PK data PK variables and
number / population regimen” analvsis factors
published
study
0302 FA Single-center, open-label | 1,2, MNon- Coaag. 12, AUC 04,
study. 4 mg'kg/day | compartmental | AUC, . CL/F,
PE S-HDlPIf'S: Fll'f'dﬂlif'. a.C. accumulation
0.25.05,1,15,2,3, 4,
6,8,10,12, and 24
hours.
0360 FA Multicenter, double- 30, 75, MNon- d
blind, dose-ranging 100 mg/day | compartmental
study. 5.C.
PE samples: pre-dose,
Weeks 1,4, 8, 20,24
0501 BA See above See above Population PEK | CLF, VF. k. 12
0502 EA See above See above analysis
0560 EA See above See above {'."-IGI\"I'_-[EI-.-I}I Body weight,
of smdies height, age, CL_.
0301, 0502, cender. race
and 0560; N
report 100788
D3-AFR- CAPS (NOMIDY | Prospective, long-term. 0%t 32 Non- Standard PE
0298 CINCA. MWS) open-label study. mg/kg/day compartmental vanahles,
PE samples: before s.c. accumulation,
dose, at 2, 4, 8, and distribution to
24 howurs after first dose, CSF
and after approximately
3 months and 3 years. Dose. aze, body
One CSF sample at U;Eigh‘[_hgendfr-
baseline and after
3 months.

*Dosage according to the protocol, i.e. not specifically the PE population; L'Subam]j.-'sis of patients with SJIA,
Statistical report 990758: “Japanese subjects; °PK data included in NONMEM analysis. “The study has previoulsy

been submitted to EMA, but not with respect to the 5till’s disease post hoc subanalysis
AUCy sp=Area under the plasma concentration time curve up to 24 hours after doze; AUC,..=Area under the
plasma concentration time curve from zere hours to infinity; CAPS=Cryopynn-asseciated periodic syndromes;

CL =creatinine clearance; CL/F=Apparent total body clearance after subcutaneous administration; CLd= dialysate
clearance, CLr= Renal clearance, CSF=Cerebrospinal fluid; CINCA=Chronic infantile neurelogical, cutaneous, and
articular syndrome; C . =Maximum concentration; CEF=chronic renal failure; Csy=pharmacodynamic response at
50% inhibitor concentration; F=systemic bioavailability; HV=healthy volunteers; ITT=Intention to treat;
JLA=Juvenile idiopathic arthnitis; k,=Absorption rate constant; MWS=Muckle-Wells syndrome; NOMID=Neonatal-

onset multisystem inflammatory disease; NONMEM=Nonlinear mixed-effect modeling software;

PE=Pharmacckinetics; FA=Fheumatoid arthrifis; s.c =Subcutaneous; t;;=Half-life; VyT=Apparent volume of
distribution after subcutaneous administration.

The PK of anakinra in JIA patients (including SJIA) was based on sparse sampling from 86 paediatric

patients in the age range of 3 to 17 years and a post-hoc analysis of the 13 SJIA PK patients was

performed.

Typical PK parameters of anakinra have been derived from study 03-AR-0298 (CAPS patients) following

administration of 1.0 to 4.5 mg/kg/day s.c. At a median s.c. dose of 3.0 mg/kg once daily (N=16) and a
median treatment time of 3.5 years, the median (range) steady-state Cmax of anakinra was 3628 ng/mL
(655 to 8511 ng/mL) and C24h 203 ng/mL (53 to 1979 ng/mL). The median (range) half-life of anakinra

was 5.7 hours (3.1 to 28.2 hours).
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Table 3 — Demographics and dosage in studies with PK objectives

Smdy number Number of Age interval in Body weight Dosage regimen in PE subset
subjects/patients | PK subset (kg)
in PK subset {vears)
0530 2 20 to 30 61410918 Single-dose 70 mg i.v.
Single-dose 70 mg s.c.
05416 24 201028 50.0t0 76.5 Single-dose 1,2.3, 5,7, 10mg
iv.
0555 HD: 10 HD: 44 %2 78 HD: 55 to 76 Single-dose 1.0-mg/kg 1.v. over
CAFD: 10 CAPD: 55 to 76 CAPD: 5310 88 | 1 ounute
0502 15 21 to 60 53.1t0 135 1,2, or 4 mg/kg/day s.c.
(3, 7 and 5 patients, respectively)
9907358 23 Jto 17 12.4to 101 1.0 mg/kg/day s.c. (maxinmm
990758 subanalysis® | 13 3017 12410714 | 100mgiday)
Report 1007884
0501 20 21 to 67 52.0to0 103 Single-dose 05,1, 2. 4, or
6 meks s.c.
0502 15 21 to 60 53110 135 1.2, or 4 mg/kg/day s.c.
0560 342 19 to 86° 39.0to 125 30,73, 150 mg/day s.c.
03-AR-0208° 21 421422 13.01t0 82.2 1.0 to 4.5 ma/la/days.c.
partier et al 2011 | 17 to 22¢ §.5%4. 54" No data 2 mg/kg/day s.c.
(macimm 100 mg)
Unen et al 2013 2 22610 16.8 10 to 83 2 to 10 mg/kg/days.c.

*Antril formulation (Appendix 1); *Japanese subjects. “Post boc subazalysis, Statistical sepost 990738, of PK
population (N=13) of SJIA patients (N=15); *The report lists reasons for excluded concentration data in the
NONMEM analysis as reflected in Figure 2.7.2 - 22 "Dosage regimen refers to dosage during PK assessments.

"One subject (Subject 2000) provides Limited data due to twice-daily dosage; *PK population at Month 2 and 6,
respectively; "Mean=SD N=24; 'In addition 65 patients with various autoinflammatory conditions.
CAFPD=Continnous ambulatory peritoneal dialysis patients; HD=Hemodialysis patients; NONMEM=nonlinear
mixed-effect modeling software, PK=pharmacoclinetics; SD=>5tandard deviation; SILA=Systemic juvenile idiopathic
arthritis.

PK data in Study 990758

Study 990758 was a company-sponsored randomized, multicenter, blinded, placebo controlled study with
an open-label run-in period to evaluate the efficacy, safety, and pharmacokinetics of daily, single,
subcutaneous injections of anakinra in patients with JIA or SJIA. The patients received open-label
treatment with daily s.c. doses of 1.0 mg/kg/day up to a maximum dose of 100 mg/day. At week 12
responders were randomized 1:1 to daily s.c. doses of placebo or anakinra. The original report described
the overall population. One sample was collected from each subject on screening, Day 1, Weeks 2, 4, 8,
12, 16, 20, 24, and 28 or at early termination. Data collected from all patients were pooled to be used to
characterize a population profile.

15 patients included in study 990758 had the diagnosis of systemic JIA. For the purpose of the
preparation of the present variation regarding the indication in Still’s disease, post-hoc analyses on
anakinra plasma concentrations, anakinra antibodies, and inflammatory markers were performed based
on these patients. Eight female and seven male subjects were included. Median age was 11, range 3 to
17 years, median body weight 32.0 kg, range 12.4 to 71.4 kg. Out of the 15 patients, 13 had at least one
anakinra plasma concentration measurement, but two of the 13 had for unknown reasons anakinra
concentrations below LLOQ. The 11 patients ranged from 96 to 229 ng/ml per mg/kg and the median
steady state dose normalized anakinra concentration over 28 weeks was 157 ng/mL per mg/kg (Table 4).
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This is similar to that observed in the total JIA population and also comparable to RA patients, 192 ng/mL
per mg/kg (Table 5).

Concentrations in the overall population normalized to a fixed dose of 100 mg s.c. seemed to be inversely
related to body weight, with higher ranges of concentrations observed for patients with the lowest body
weights. This observation is consistent with the results of the population PK analysis in adult patients with
RA, for which the anakinra CL/F value increased with increasing BW after s.c. administration.

The results suggest that 1 mg/kg daily s.c. dosing of anakinra for JIA patients would provide an anakinra
exposure comparable to that reported for RA patients.

Table 4 — Dose normalized plasma concentrations (ng/mL per mg/kg) from Day 1 until Week 28 in 11 SJIA
patients (study 990758)

Dayl Week2 Week4 WeekS8 Week Week Week Week Week Week

12 16 20 24 28 2-2
n 7 6 8 5 7 3 4 3 6 45
Median 0 187 135 174 151 96 229 179 228 157
Mean 5 205 158 183 240 326 404 293 281 240
sD 14 156 155 126 191 449 429 am 200 222

Source: Statistical report 990758,
2 SJIA patients have been excluded from the PK population due to plasma levels consistently below LLOQ.

Including these 2 patients results in a Week 2 to 28 median value = 143 ng/ml per mg/kg. Subanalysis of the SJIA

patients with respect to the PD marker CRP 1s presented in Section 2.2.1.1
CRP=C-reactive protein; n=Number of samples; PD=Pharmacodynamic; SD=5Standard deviation; SJIA=systemic
Juvenile idiopathic arthntis

Table 5 — Dose-normalized serum concentrations in children per age category (JIA study 990758) and in

adults (RA study 0560)

1 mg/kg s.c. normalized concentration (ng/mL)

Study 200738" 200758" 000738" 0360°
(Age) (3 to 6 vears) (7 to 12 years) (13 to 17 vears) (Adult)
n 21 0g® 85 1475
Mean (SD) 182 (161) 259 (304) 194 (185) 221(152)
Median 95.8 167 145 192

Source: Study 990758 (JIA) and study 0560 (adult RA).

*The time of blood collection in relation to dose was not recorded: "The majonty of the samples were collected
between 12 and 16 hours postdose.

CV=coefficient of variance; JIJA=Juvenile idiopathic arthritis; max=maximum; min=minimum; r=number of serum
samples; RA=Rheumatoid arthntis; s.c.=subcutaneous; SD=standard deviation

PK data in Study by Quartier et al 2011

In this multicentre, randomised, double-blind, placebo-controlled trial with the interleukin-1 receptor
antagonist anakinra in patients with systemic-onset juvenile idiopathic arthritis (ANAJIS trial) 24 patients
was randomized. Efficacy was evaluated after 1 month of treatment. After Month 1 patients taking
placebo were switched to anakinra and all received an anakira dose of 2 mg/kg/day. PK samples
(Ctrough) were taken at Month 2 and 6 when 22 and 17 patients, respectively, remained in the study
(Amendment 2 of the protocol). PK analyses showed a trend towards lower anakinra concentrations in
patients with lower body weight and those who had failed to respond to anakinra after 1 month
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(mean=SD trough anakinra concentration 45.5 + 51 ng/mL, range 20-122) compared to responders
(136.5 £+ 106 ng/mL, range 20-353), but overall this difference was not statistically significant.

PK data in Study by Urien et al 2013

In this study Anakinra pharmacokinetics in children and adolescents with systemic-onset juvenile
idiopathic arthritis and auto-inflammatory syndromes was investigated, including 22 patients with SJIA.

(NB: Anakinra and CRP data from the 22 SJIA patients in Quartier et al. 2011 were included in an analysis
describing the population PK of anakinra in Urien et al. 2013).

The PK analysis was based on data from 87 paediatric patients (32 girls and 52 boys) with a total of 148
anakinra concentrations. The 22 SJIA patients had a median age of 7.6 years (range 2.26 to 16.8 years)
and a median body weight of 21 kg (range 10 to 83 kg). The remaining 65 patients had a median age of
8 years (range 0.73 to 21 years) and a median body weight of 21 kg (range 4.3 to 60 kg). These were
patients with various auto-inflammatory conditions treated with anakinra doses of 2 to 10 mg/kg/day.
The population PK of anakinra was described by the following equations with body weight as the sole
significant covariate on clearance and volume of distribution:

Absorption rate, ka (h™) = 0.38
Clearance, CL/F (L/h) = 0.847 x BW°#”
Volume of distribution, V/F (L) = 2.581 x BW°®7"®

The model predicted CL/F for a 70 kg subject to be 104 mL/min. The model predicts a higher clearance
per kg body weight in children than in adults, e.g., a CL/F of 140 mL/h/kg for a 30-kg subject, and a CL/F
of 250 mL/h/kg for a 10-kg subject. Thus, clearance increased with dose in a non-linear manner and
lower exposure was to be expected in younger children if given the same dose. From this relationship
CL/F can be estimated to be 42 ml/min at 10 kg and 104 ml/min at 70 kg, which indicates that
paediatrics need about 2-fold higher doses to achieve the same exposure as in adults.

2.3.3. Pharmacodynamics

Mechanism of action

Anakinra is a recombinant IL-1Ra that blocks the biological activity of cytokine IL-1 (IL-1a and IL-18) by
competitively inhibiting its binding to the IL-1RI, thereby controlling active inflammation. Anakinra has a
short half-life (median 5.7 hours) compared to the approved IL-1B inhibitor canakinumab (half-life of 26
days). This enables flexible dosing with anakinra.

Primary and secondary pharmacology

7 studies and 3 case reports including SJIA patients and 6 studies and 10 case reports including AOSD
patients provided data on markers for PD responses. C-reactive protein (CRP) and serum amyloid A (SAA)
were selected for evaluation since they are acute phase reactants that are closely related to IL-1 activity,
and thereby reflect treatment efficacy of anakinra. Since CRP and SAA were not measured in all studies,
IL-6 was also included as a PD marker.

In SJIA patients levels of CRP were reported to be reduced in all 7 studies and 3 case reports, and
normalized or < 0.5 mg/dL in 3 of the studies and in all case reports. SAA was reduced in 1 study and IL-
6 in 1 study and 1 case report.
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In AOSD patients levels of CRP were reported to be reduced in all 6 studies and 10 case reports, and
normalized or < 0.5 mg/dL in 3 of the studies and in 4 of the case reports. SAA and IL-6 were not

measured.

Table 6 — Overview of SJIA studies providing the selected PD data

Study number / Study population Study design Dosage regimen
published study
990758/990779 13 STIA patients” Multicenter, blinded, 1.0 mg/kg/day s.c.
placebo-controlled study (maximum 100 mg/day)
with an open-label nn-in
peniod.
Gattomo &t al. 2008 22 SJIA patients Prospective, open-label | mgikg/day s<.
study (maximum 100 mg/day).
Conld be increased to 4
meg'kg/day.
Lequermre et al. 2008 20 STIA patients (and 15 Prospective, multicenter, 1 to 2 mgkg/day s.c.
AOSD patients, open-label study. (maxmmmm 100 mg/day)
Table 2.7.2 - 3)
Nigrovic et al. 20 46 STIA patients Retrospective chart review  Median starting dose 1.5

(first-lme treatment)

mg'kg/day s.c (range 0.93
to 11.2 mgkg/day)

Quartier etal. 2011 221 SJIA patients © Prospective, multicenter, 2 mg'kg/day s.c.
randomized, double-blind. (maximum 100 mg/day)
placebo-controlled study
(1 month)

nen et al. 2013 22 SIA p..t'.mhd Population PE/PD 210 10 mg'kg/day s.c.

Vastert et al 2014 20 STIA patients . Prospective, uncontrolled, 2 mg/kg/day sc.

observational cohort study

(first-hne treatment)

Source: Clinical studies presented in Section2.7.3.1 42 Table 2.7.3 - 1 and Table 273 -2

*The selected PD data are CRP. SAA, IL-6; *Post hoc subanalysis, Statistical report 990758, of PR population

(N=13) of SJIA‘putirms {N=15); *12 anakinra patiens from blinded phase + 10 from placebo switching to anakinra
from Month 1; “and in addition 65 patients with various autoinflammatory conditions: “10 patients after 3 years. The

study population is the total number of patients included in the study.

AOS5D=Adult onset 5till"s disease; CRP=C-reactive protein; JIA=Tuvenile idiopathic arthntis;
PD=Fharmacodynamic; SAA=Seram amyloid A; SJIA=Systemic juvenile idiopathic arthritis.
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Table 7 — Summary table of the influence of anakinra on the PD marker CRP, SAA, and IL-6 in clinical
studies and case reports including patients with Still’s disease (SJIA and AOSD)

Studyv/Author CRP SAA IL-6
SJTIA smdies
990758 Decreased - -
ttorng 1. 200 Decreased, - Decreased
normalized
etal 2 Decreazed - a
Nigrovic et al. 2011 Decreased. - -
normalired
Quartier etal 2011 Decreased Decreased -
Urien et al 2013 Decreased - -
Vastert et al. 2014 Decreased. = =
Nommalized

SJLA case reports

Hedrich etal 2012 Decreased. - Decreased

Nomalized

T ozlu et al. 201 Decreased. - -
Nomalized

Verbskv et al. 2004 Decreased. - =
Nommalized

AOSD stadies

i ietro et al 2013 Decreased - -

Laskan et al. 2011 Decreased - -

Legquerre et al 2008 Decreased . -

iz-Sanj etal 20 Decreased. - -
Nomalized

Nanmann et al 2010 Decreased. - -
Nomalized

Nordstrom et al. 3012 Decreased, = =
Nommalized

AOSD case reports

Ahmed et al 2015 Decreased - -
Debiais et al 2008 Decreased - -
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Stmdy/Aunthor CRP SAA IT-6

Eriksson et al. 2013 Decreazed - -

Fitzzerald et al_ 2005 Decreased - -

Hartiz et al. 2014 Decreased - -

Maier et al. 2008 Decreazed, - -
MNormalized

Priori et al. 2008 Decreased, - -
MNormalized

Vercoutere et al. 2011 Decreased, - -
MNormalized

Vordenbawmen et al. 2009 Decreased - -

Yilmazr et al. 2014 Decreased, - -
MNormalized

Source: The respective studies and case reports in Section 2.2
AOSD=Adult-onset 5till's disease, CRP=C-reactive protein IT-S=Interlenkin-6. PD=Pharmacodynamic,
SAA=Serum amyloid A, SJTIA= Systemic juvenile idiopathic arthritis.

A summary of the influence of anakinra on the PD markers CRP, SAA, and IL-6 as presented is given in
Table 7. A more detailed summary of findings of selected markers in some of the included studies are
presented below.

PD data in study 990758/990779

Post-hoc analysis with respect to patients with SJIA and CRP as PD marker are summarized in table 8
.The CRP levels were consistently decreased during the open-label 12 weeks of the study as well as
during the following 16 blinded weeks.

Table 8 — CRP (mg/mL) at baseline Day 1, during open-label phase (12 weeks) and during blinded phase
(16 weeks)

Baseline Week 2 Week 4 Week 8 Week 12 Week 20 Week 24 Week 28
N=13 N=13 N=13 N=12 N=12 N=3% N=8% N=§
94.0 30 1.0 1.0 15 1.0 1.0 1.0
(36.0, 147.0) (1.0,26.0) (1.0,220) (1.0,37.0) (1.0,965) (1.0,145) (10,245 (1.0,5.0)
Source: Statistical report 990758,
Values depict median (Q1, Q3).
CRP=C-reactive protein; N=number of SJIA patients.

Gattorno et al, 2008

The pattern of response to anti—interleukin-1 treatment distinguishes two subsets of patients with
systemic-onset juvenile idiopathic arthritis. The dosage regimen was 1 mg/kg/day (maximum 100
mg/day), which could be increased to 4 mg/kg/day. The age at treatment onset ranged between 0.9 and
18.7 years. During the first week of treatment, 2 distinct patterns of response to anakinra in the patients
with SJIA were seen. One group of 10 patients (patients S1-S10) showed prompt control of systemic and
articular manifestations, with normalization of CRP levels and persistence of complete control of the
disease after a mean follow-up of 1.36 years (range 0.3 to 2.59 years). These patients were designated
complete responders (Figure 3, left panel). 4 months after the start of therapy, they were able to
discontinue all medications except anakinra. A second group of 11 patients [patients S11-S20 and S22

CHMP extension of indication variation assessment report
EMA/CHMP/169769/2018 Page 24/83



(incomplete responders or non-responders)] exhibited a variable response to anakinra treatment, with
general improvement soon after the initiation of the therapy, but with a tendency toward recurrence of
the disease manifestations and elevation acute-phase reactant levels, during follow-up, despite increases
in the daily dosage to 3 or 4 mg/kg (Figure 3, right panel). Conversely, the systemic features in these
patients, such as fever and rash, were generally well controlled over time, which indicates that SJIA is a
heterogeneous condition.

No differences were observed in baseline levels of acute phase reactants [CRP, Erythrocyte sedimentation
rate (ESR), fibrinogen, ferritin] or haemoglobin between the 2 groups. Conversely, complete responders
had a significantly higher number of circulating neutrophils [median 19.3 x 103/mm3 (range 6.1 to 30.9
X 103/mm3)] compared with incomplete responders and non-responders [median 9.1 x 103/mm3 (range
7.3 10 19.7 x 103/mm3)] (p = 0.02). No significant differences in the amounts of secreted IL-1$ and IL-
18 were observed between responders and incomplete responders/non-responders.

A significant down-modulation after 1 week of treatment was observed for IL-6 (mean = SD serum
concentration after treatment 79.9+66.8 pg/mL; p = 0.009). When responders and non-responders were
analysed separately, significant decreases in the levels of IL-6 (p = 0.02) and GM-CSF (p < 0.05) were
observed in the responder group only.

Figure 3 — CRP response to anakinra in patients with SJIA who were designated complete responders

(left) and those designated incomplete responders or nonresponders (right)

CRP (mg/dL)

baseline 1 week | mesily follovw-up baseline 1 week 1 month follow-up

Source: Gattorno et al. 2008

At the time of statiztical analysis, the duration of follow-up did not differ between the 2 gronps. Numbers preeeded
by the letter 5 are individoal patient numbers. P values (versus baseline) were determinded by Wilcoxon's
nonparametnc matched pairs test

CRP=C-reactive protein; NS=not significant

Leqguerre et al, 2008

The dosage regimen was 1 to 2 mg/kg/day with a maximum of 100 mg/day. The mean (SD) age at

treatment onset was 12.4 (5.2) years. CRP decreased and response to anakinra treatment was rapid and
sustained in a significant proportion of SJIA patients suggesting that IL-1 is a key cytokine (Table 9). The
authors raised the issue whether the anakinra dosage should have been increased in patients that did not

respond.
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Table 9 — CRP before and at the latest follow-up for SJIA patients (N=20) undergoing anakinra treatment

Parameter At anakinra onset Last visit® on anakinra P value®
CRP, mg/L 78.9(42.3) 25.5(29.9) 0.0006

Source: Lequerre et al 2008

WValues depict Mean (5D).

*14.7 (2 to 27) months; hN-:sl:l-para.::ueu"iu: Wilcoxon test.

CRP= C-reactive protein; N=Number of SJIA patients; SJTIA= Systemic juvenile idiopathic arthntis

Nordstrom et al, 2012. AOSD patients.

The dosage regimen was 100 mg/day. The mean (SD) age at treatment onset was 39 (18) years.

The efficacy of anakinra was studied versus DMARD in refractory AOSD. Anakinra induced rapid
responses, indicated by significant improvements in physical health. CRP normalized by Week 8, with no
difference between the groups (Figure 4).

Figure 4 — CRP levels in anakinra and DMARD treatment groups
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Souwrce: Nordstrom et al 2012

CRP (C-reactive protein) normalized by week § 1n both groups, with no statistical difference between the
anakinra group and the disease-modifymng antirheumatic drugs (DMARD) group.

C=C-reactive protein; DMAR D=Disease modifying anti theumatic drug.

Anti-anakinra antibodies

The studies providing data on anakinra antibodies are presented in table 10.
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Table 10 — Overview of studies providing anakinra ADA data

Study number Study population Study design Dosage regimen
Stll's disease studies
290758/990779 Subanalysis of patients Multicenter, blinded, 1.0 mg'kg/day s.c.
with SJTA from JIA study  placebo-controlled study (maximmm 100 mg/day)
S90738 /990778 with an open-label run-in
(=15 3 to 17 years penod.
Previously submitted to ENA
290758/990779 JIA (polyarficular, Multicenter, blinded, 1.0 mg'kg/day s.c,
pavciarticular, or SJIA) placebo-contrelled study (maximum 100 mg/day)
N=86, 3 to 17 years with an open-label mn-n
peniod.
960180 RA Multicenter, randomized, 004.01,04,1,2
N=419, 20 to 83 years double-blind, placebo- mgkg'day s.c.
comtrolled.
Anakmra + MTX or
Placebo + MTX.
24 weeks treatment
900757 RA A 6-months randomized, 100 mg/day sc.
N=1414, 19 to 85 years blinded, placebo-
controlled phase followed
by an open label 30
months phase
900145 RA Placebo + MTX or 100 mg/day sc.
=906, 20 to 84 vears anakinra + MTX for 1
}'ﬂl’b followed by open-
label treatment with
anakimnra for 2 :\'Iemc
3-AR-02 CAPS Prospective, long-term, 0910352
N=43, 0.7 to 46.3 years open-label study. mg/kgiday s.c.
SJIA population = 15 patients (Statistical report 990758). Number of patients with ADAs and NAbs Week 12 was 9
(8 and 7 (3) at Week 28;

EStable dose of MTX; “The dose of MTX could be managad as neaded
The study population refers to the total population included in the study.
ADA=Anh-dmg mtbody; CAPS=Cryopynin associated periodic syndrome; JIA=lrenile idiopathic arthritis;
MTX=Methotrexate; RA=Rheumatoid arthntis; 5.c.=Subcutaneous; SJIA = systemic juvenile idiopathic arthnatis.

A high proportion of SJIA patients in study 990758 developed ADA (71 % in the blinded phase) and no
neutralizing antibodies (NAbs) were detected. Also in other patient populations the frequency of NAbs was

low (O to 3 %0).
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Table 11 — Presence of ADAs and Nabs by visit (Study 990758, SJIA Population)

Patient ADAs NAbs ADAs NAbs
Week 12 Week 12 Week 28 Week 18
Positive Negative
Positive MNegative Poszitive Negative

Positive Negative
Positive MNegative Poszitive Negative
Positive Negative
Positive Negative
Positive Negative Positive Negative
Positive Negative MNegative
Positive Negative Positive Negative
Negative Negative

Source: Statistical report 990758

MNAbs=neutralizing antibodies

The high incidence of ADA in SJIA patients is consistent with previous experiences in other patient
populations. Anti-anakinra antibodies were detected at one or more time-points in 50 % to 82 % in RA
and JIA patients. The presence or absence of anti-anakinra antibodies was reported to have either no
effect on the safety profile or in a few cases worsening of RA.

In patients with JIA, no correlation between antibody development and adverse events (AEs) was
observed. In patients with CAPS (study 03-AR-0298) the development of antibodies over time and their
potential influence on outcome measures has also been evaluated. These data may also have applicability
for patients with Still’s disease, since both conditions are inflammatory and the treatment schedules the
same. The proportion of patients with antibodies at least once post-baseline was 82.5 %. During the first
36 months, the proportion of patients with antibodies (ADA+) ranged from 42.9 % (Month 1) to 78.6 %
(Month 3). At the end of study (Month 60), 50 % of the patients were ADA+. Anakinra half-life, AUC, as
well as peak and trough concentrations did not indicate a consistent influence of ADAs on the elimination
of the drug.

No consistent difference between ADA- and ADA+ patients with respect to change in the efficacy measure
was observed throughout the study. There was no relevant difference in the overall annual rate of
treatment-emergent AEs in ADA- and ADA+ patients.

The sub-analysis of the 15 SJIA patients in study 990758 with respect to ADA was performed by presence
of ADAs (immunoassay) and of NAbs (cell based assay) at the 2 visits during treatment, i.e. Week 12
(open label phase) and Week 28 (blinded phase) (Table 11). Of the 9 patients tested for ADA at Week 12
all but 1 were ADA-positive. 8 of these patients were also tested for NAbs and all were found to be
negative. Of the 7 patients tested at Week 28, 5 patients (71.4 %) were found to be ADA-positive and 2
(28.6 %) were ADA-negative. Of the 5 ADA-positive patients all were NAbs-negative. No placebo patient
tested positive.
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2.3.4. PK/PD modelling

A PK/PD modelling of anakinra and CRP data investigated in children and adolescents treated for SJIA and
auto-inflammatory syndromes was published by Urien et al. 2013. The data were fitted to a PK/PD model
via a population approach using Monolix.

The combined PK/PD model including CRP data from 22 SJIA patients predicted that an average anakinra
steady-state exposure of at least 400 ng/mL, corresponding to an AUC0-24h,ss of 9600 ng*h/mL, is
required to produce a decrease in CRP levels to 10 mg/L or below. This exposure is similar to that in an
adult RA patient at a daily dose of 1 mg/kg, but lower than the median dose-normalized steady-state
AUCO0-24h,ss of anakinra in NOMID patients.

According to the model a dosage of 2 mg/kg/day to Still's disease patients was appropriate in the 10 to
50 kg body weight range, but not at body weights < 10 kg, for which the effective mean dose would be 3
mg/kg/day. A fixed dose of 100 mg/day would be effective for patients with a body weight > 50 kg.

Figure 5 — Model-predicted effect of anakinra on the C-reactive concentration-time courses assuming 0.02
to 0.40 mg/L mean steady-state anakinra concentrations in the 2 subgroups of patients. Left, high base level
with large CRP decrease, right, moderate base CRP with initial decrease followed by a re-increase in CRP
concentrations.

E' k E"
s — Cee 02
E_ I'.l‘" S
III '\-\.
; I'-. _ Ces 1
E \
Lz S \
g« \ Css02
(& \\
= - Creird
= W -
I | I I I | I I I |
0 100 200 300 400 0 100 200 300 400

Dosage regimen

A target dose for treatment of patients with Still's disease over a body-weight range of 2 to 200 kg has
been derived based on PK/PD modelling and doses reported in clinical studies and case reports.

The PK modelling included in total 86 subjects with body weights ranging from 4.3 to 83 kg and an age
range of 2.26 to 21 years. The combined PK/PD model included data from 22 SJIA patients ranging in
body weight from 10 to 83 kg and in age from 2.26 to 16.8 years.

CL/F was described by the relationship CL/F = 0.847 x BWO0.47. This relationship shows that an mg/kg
body-weight adjusted clearance is non-linear with a higher clearance at lower body weights. The
simulation identified body-weight intervals that could potentially be clinically important: patients with
body weights of 2 to 10 kg, 10 to 50 kg, and 50 to 100 kg (Figure 6). To achieve the same anakinra
concentration across the body-weight intervals the dose levels relative to the dose given to a patient with
a body weight of 50 kg were estimated to be 3.9 at 2 kg, 2.4 at 10 kg, 1 at 50 kg, and 0.7 at 100 kg
according the modelling. Tentative average dose levels relative to adults of the body weight range 50 to
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100 kg to achieve similar concentrations over the whole body-weight range could be approximated to 3
(2 to 10 kg), 2 (10 to 50 kg) and 1 (50 to 100 kg).

Dosage at body weights > 100 kg was not presented in the publication since underlying weight data did
not cover that. If extrapolations would be allowed it can be estimated that for a body weight of 200 kg,
clearance would be further reduced and the dose relative to the body-weight interval 100 to 200 kg would
be about 0.6.

Figure 6 — PK/PD modelling aiming at a similar anakinra concentration over the body weight range 2 to

200 kg, and dosing in Still’s disease patients

Target dose (4) 4103 mgfke 210 1 mg/fkg 100 mg 100 mg

(2 to 1 mg/ikg) (1 to 0.5 mg/kg)
Body weight (1) 2kg 10 kg 50 kg 100 kg 200 kg
PK/PO: Dose 39 24 10 07 05
relative to 50 kg (2)

FK/FD: Average dose
relative to 50 kg (3) 30 | 20 | 10 | 06

Source: Adapted fromUnen et al 2013

The following sequence of evaluations 1s shown. 1) Body-weight intervals identified as potentially clinical
important: 2 to 10, 10 to 50, 50 to 100 and 100 to 200 kg. 2) Dose levels relative to a body weight of 50 kg resulting
m similar anakinra plasma concentrations estimated by PE/PD modelling. 3) Suggested average relative dose levels
based on PK/PD modelling for the respective body-weight interval. 4) Integration of clinically used doses and
estimates from PK/PD modelling: body-weight adjusted doses for pediatnic patients and fixed dose for adults

The starting dose in most clinical studies with paediatric patients with Still's disease was 1 to 2
mg/kg/day. These patients can be assumed to belong to either the body-weight interval 10 to 50 kg or
50 to 100 kg (as the 22 SJIA patients in the PK/PD modelling). It is not known how the 2 mg/kg doses
were distributed over the 2 body weight intervals. Therefore, the target dose based on the clinical studies
is assumed to be 1 to 2 mg/kg for these paediatric patients. These clinically used dose levels are in
agreement with the average relative dose levels predicted by Urien et al. 2013. Paediatric patients with a
body weight below 10 kg is from the PK/PD modelling expected to require a higher dose (2.4 to 3.9
mg/kg) to achieve similar anakinra concentrations as adults due to the non-linear clearance (Figure 31).

All adult patients described in the studies received anakinra 100 mg/day as a starting dose, and often
also as the maintenance dose. Since the adult patients’ doses were not body-weight adjusted, the 100
mg dose corresponds to 2 to 1 mg/kg in the range 50 to 100 kg. The average 75 kg patient in this body-
weight class administered a 100 mg dose would thus have received 1.3 mg/kg, which is in general
agreement with the PK/PD modelling. For patients at the lower end of this interval, i.e. a 50 kg patient, a
100 mg dose would correspond to about 2 mg/kg which is higher than the prediction, but still well within
the safety margin of anakinra. A 200 kg patient given a 100 mg dose would receive a dose corresponding
to 0.5 mg/kg, which is in agreement with the PK/PD modelling (Figure 6).

Thus, from a clinical pharmacology perspective, and taking doses used in the majority of the clinical
studies into account, the following rationale for a dosage recommendation can be formulated. The target
dose for treatment of patients with Still’s disease would be between 2 to 1 mg/kg to patients with body
weights between 10 and 50 kg, between 2 and 1 mg/kg for patients between 50 and 100 kg, and 1 to 0.5
mg/kg for patients between 100 and 200 kg. The target dose for patients with a body weight above 50 kg
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can be approximated to a fixed dose of 100 mg as justified by clinical efficacy, safety and clinical
pharmacology data. The target dose for patients below a body weight of 10 kg is 3 to 4 mg/kg/day.

Dose adjustments

The starting dose in adults was 100 mg/day in published studies. No clinical information is available on
the potential consequences of dose changes and no dose adjustments are therefore proposed for adult
patients.

Anakinra exhibits approximate dose linearity regarding Cmax and AUC. Dose adjustments in steps of up
to 1 mg/kg to a maximum of 8 mg/kg/day have been shown to be safe and effective in paediatric
patients with CAPS. In paediatric patients with Still's disease dose adjustments up to a dose of 9.1
mg/kg/day have been made to control active inflammation. In paediatric patients with Still's disease, the
dose has in the great majority of cases ranged from 1 to 4 mg/kg/day. The steps used in the dose
adjustments have not been specified. Response to dose adjustments, such as clinical symptoms and
laboratory measurements, can be readily managed due to the short half-life of anakinra.

Dosage frequency

Patients with Still’'s disease have been treated with once daily s.c. injections of anakinra. Less frequent
injections with maintained disease remission has been reported (3 times weekly) but only one such
reduced dosage frequency has been identified in the literature search (Maier et al. 2008). When the
disease is in an active phase immediate onset of effect (within hours) as well as rapid reappearance of
symptoms within a few days at discontinuation of drug treatment has been reported. This supports the
need for daily injections of patients with Still’s disease.

As a consequence of the reduced clearance of anakinra in patients with chronic renal failure on dialysis
(Yang et al. 2003, study 0555), a reduced dosage frequency to every other day should be considered for
these conditions (creatinine clearance < 30 mL/min, as estimated from serum creatinine levels). This
precaution is justified by the substantial elimination of anakinra by the kidney, and that the risk of
adverse events may be greater in patients with impaired renal function if the dosage regimen is not
adjusted.

Dosage recommendation

Based on the clinical pharmacology evaluations, published studies, and considering the SJIA consensus
treatment plan issued by CARRA (Kimura et al. 2014) together with a well characterised safety profile,
the proposed labelling text for dosage of anakinra is:

The recommended starting dose for patients weighing 50 kg or more is 100 mg/day by s.c. injection.
Patients weighing less than 50 kg should be dosed by body weight with a starting dose of 1 to 2
mg/kg/day.

2.3.5. Discussion on clinical pharmacology

The PK of anakinra has been previously characterized in healthy volunteers and patients with JIA, CAPS
and RA. PK data in patients with Still’s disease are limited to post analysis of 13 SJIA patients included in
the MAH-sponsored study 990758 and 22 SJIA patients, included in the two published studies by Quartier
and Urien.

The analysis across populations indicates that PK exposure to anakinra is comparable and that the
general and previous description of anakinra PK also applies to the Still’s disease population.
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The dosing in the CAPS study is comparable to the dosing used in study 990758 and the proposed dose in
Still’s disease. Anakinra is approved in children with CAPS from 8 months of age and with a body weight
> 10 kg, and these age and weight restrictions also apply to the Still's disease indication.

The PK data from the Quartier study used in the PK/PD model suggest that low-weight children could
have benefitted from a higher dose (i.e. > 2 mg/kg/day). In the proposed posology, dose escalation up to
4 mg/kg/day is recommended in case of inadequate response.

The starting dose in most clinical studies with paediatric patients with Still's disease was 1 to 2
mg/kg/day and all adult patients in the presented studies received anakinra 100 mg/day as a starting
dose. CRP and other inflammatory markers were reduced in all studies and case reports in both SJIA and
AOSD patients. This supports the dosage used in the studies.

Anakinra is eliminated by glomerular filtration and subsequent tubular metabolism, and clearance
decreases with decreasing creatinine clearance, up to 75 % decrease in clearance in subjects with ESRD.
However, Anakinra has successfully been administrated to patients with severe renal impairment and
ESRD, without unexpected safety findings (Yang et al. 2003). The current contraindication can therefore
be adjusted to a warning in section 4.4 with specific dosage recommendations for patients with severe
renal impairment or ESRD.

Dosage in patients with mild and moderate renal impairment has been clarified, including the rational for
dosing every other day in patients with ESRD. Simulations have shown that Anakinra trough
concentrations will be similar in patients with ESRD dosed every second day compared to patients with
normal renal function dose daily. Cmax and AUC will be higher, but no unexpected safety concerns have
been identified in patients with ESRD.

Response was often rapid and consistent with the short half-life of anakinra. A group of non/incomplete
responders were identified in the only randomized study with AOSD patients. Response of treatment
should be evaluated after 1 month. In case of persistent systemic manifestations dose may be adjusted in
children or continued treatment with Kineret should be reconsidered by the treating physician. This is
adequately reflected in the SmPC for the attention of the prescriber.

Anti-anakinra antibodies were frequent in the SJIA patients in study 990758 and the open label extension
990779. This is consistent with immunogenicity in other studied populations. No patients developed
neutralising antibodies and no impact on PK, efficacy or safety was identified.

2.3.6. Conclusions on clinical pharmacology

The PK data of anakinra in SJIA are limited and no data are available in AOSD patients. However, the
pharmacokinetics of anakinra in the SJIA population appears to be comparable to PK in other populations
(RA; JIA, CAPS) and extrapolation to AOSD is considered acceptable.

The PD data in both clinical studies and case reports all demonstrate rapid and deep response on PD
markers of IL-1 blockade, which support the use of anakinra in Still’s disease.

The proposed dosage is consistent with the doses used in the studies and case reports and supported by
the PK/PD model.

Patients with severe renal impairment and ESRD have successfully been treated with anakinra with no
unexpected toxicity, and the current contraindication in severe renal impairment is removed and changed
into a warning with dosage recommendations in section 4.4.
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2.4. Clinical efficacy

Since the introduction of anakinra in 2002 in the EU for the treatment of RA, a number of inflammatory
disorders have been found to benefit from IL-1 inhibition. Although not approved for the treatment of
SJIA and AOSD, published studies and registers indicate the use of anakinra for more than 10 years in
these conditions.

SJIA and AOSD share common clinical manifestations, and there is a growing understanding that these
are different diagnostic names applied to one single inflammatory condition, here referred to as Still”s
disease. However, the majority of published studies of treatment results are based on studies conducted
by paediatric rheumatologists using the diagnostic label SJIA or by rheumatologists treating adults using
the label AOSD. Therefore, the efficacy of anakinra for individual studies is summarized separately for
SJIA and AOSD.

2.4.1. Dose response study

No dose response study has been conducted.

A target dose for treatment of patients with Still's disease over a body-weight range of 2 to 200 kg has
been derived based on PK/PD modelling and doses reported in clinical studies and case reports (see
pharmacology part of this assessment).

2.4.2. Main studies

Still’s disease with paediatric onset

The evaluation of efficacy of anakinra in Still”s disease with paediatric onset is based on the studies
included in the PIP:

e A prospective, randomized, double-blind, placebo-controlled, MAH-sponsored study to evaluate
the safety, clinical response, and pharmacokinetics of anakinra in polyarticular course JIA,
including a subpopulation of SJIA patients (study 990758).

e A prospective, multicentre, randomized, double-blind, placebo-controlled, investigator-sponsored
study to evaluate safety and efficacy of anakinra in patients with SJIA (Quartier et al. 2011).

e A meta-analysis of available published data on efficacy and safety of anakinra in patients with
SJIA (Meta-analysis SJIA).

A literature search identified 2 additional published clinical studies in SJIA.
Still’s disease with adult onset

Evidence of efficacy in Still” s disease with adult onset have been demonstrated by a meta-analysis of 8
published studies (Hong et al, 2014) including a randomized, active-controlled, open-label study
(Nordstrom et al, 2012), as well as 3 additional published clinical studies in AOSD.

Prospective randomized studies:

Study 990758 (llowite et al 2009) was a prospective, multicentre study of 86 patients with JIA, of
which 15 were diagnosed with SJIA. The study consisted of a 12-week open-label run-in phase (anakinra
treatment 1 mg/kg/day, maximum 100 mg/day), followed by a randomized, double-blind, placebo
controlled phase for 16 weeks for patients responding to anakinra treatment, and a 12-month open-label
extension phase. Data for the 15 SJIA patients from the open-label run-in phase were evaluated in a
meta-analysis as a PIP requirement. The design of the study is shown in Figure 7. The study was
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originally designed to assess the efficacy of anakinra in JIA patients, but insufficient enrolment led to an
amendment of the protocol that changed the primary endpoint from efficacy to safety.

Figure 7 — Study design (990758/990779)

12-Week 16-Week 12-Month
OpenLabel Phase Blinded Phase OperrLabel Extension
Anakinra
Responders 1.0 mg/kg/d
Randomized 1:1 (max ﬂN'D:W mg/d)
Anakinra ks s
1.0 mg/kg/d 1.0 mg/kg/d
(max doso of (max dosa of 100 mgid)
100 mg/d -
:l Discontinued Patients
Nonresponders With Disease Flare
Could Elect to Continue
Biinded Treatment"

Source: Study 990758/990779,
"Patients could switch treatment arm if they chose to continue.
d=Day.

Sample Size

Approximately 90 subjects were enrolled to evaluate the safety of anakinra in the JRA population.

Outcomes/Endpoints

The primary efficacy endpoint was the proportion of subjects with disease flares during the 16-week
blinded phase.

Secondary Efficacy Endpoints: Time-to-disease flare from randomization in the 16-week blinded phase.
Change from week 12 assessments for each of the JRA core set components at week 28.

Safety Endpoints: Treatment emergent adverse events, Laboratory assessments, Antibody response.
Baseline data

The demographic and baseline characteristics of the SJIA population are presented in the table below:
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Table 12 — Demographics and baseline characteristics (990758, SJIA PK Population)

SJIA PK Population (% = 13)

Analdnra dose Eedy Weighi

(mg ke day) Age (years) (k2 Sex Race
Panent

1.00

1.07

105

112

112

1.06

105

1.00

121

1.00

L1%

1.02

1.06
SarEmary
n 13 13 13
Miean (3DY 102 (0.00) 103 (44 330172
Median (Range) 108¢102-121) 1103-17) 320040124-71.4)
Niale T(33.5)
Feamale 6{44.1)
White or Caurscian G(46.1)
Black or African Amenican 1{7.T)
Hisparme or Latne 5(38.5)
Amesicn Indizn or Adasks Natne 1{7.)

Somce: DEM SIA PE T.SAS 2017-01-31T07:51:47 Z0FRBE

The STLA PE Popalanor conszss of all SITA patenis with a PE. mescoreress (inc nding BICJ) at amy dme

BLC= Below bt of quartiScation. W=humber of patienss; PE=Pamuacokinetcs: ST=5mndard deviation: ST1A=Cystemec joveniles idwopatiic
arthrins.

Outcomes and estimation

Eleven of 15 SJIA patients (73 %) were ACRpedi 30 responders in the 12-week open-label run-in phase.
During the 16-week double-blind, placebo-controlled phase, 2 of 9 patients randomized to anakinra had
disease flares at Week 28 compared with 1 of 2 patients randomized to placebo.

Post-hoc analyses showed that CRP and ESR decreased over time during the open-label run-in phase
when all patients receive anakinra, with a median CRP level of 114.0 mg/L at Baseline versus 1.5 mg/L at
Week 12, and a median ESR level of 45.5 mm/hour at Baseline versus 7.5 mm/hour at Week 12. The
decreased CRP and ESR levels during anakinra treatment seen during the open-label run-in phase were
sustained during the blinded-phase (Table 13).
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Table 13 — CRP and ESR over time (study 990758, SJIA ITT Population, anakinra patients during Blinded

phase)
Inflammatory marker Week 12 (Baseline) Week 20 Week 24 Week 25
n=8§ n=9§ n=§ n=3§
CRP (mg/L) 1.5(1.0,12.0) 1.0(1.0, 14.5) 1.0(1.0, 24.5) 1.0(1.0,5.0)
ESE (mmhour) 7.5(3.5,19.5) 9.0(5.0,12.00 55(2.0,85) 500Q235,80

Source: Statistical report 990758,
Values depict median (Q1, Q3).

CRP=C-reactive protein; ESR=Erythrocyte sedimentation rate; ITT=Intent to treat; n=Number of patients for which
mflammatory markers were measured; SJLIA=5ystemic juvenile 1diopathic arthnfs.

Quartier et al, 2011

Study participants

Inclusion criteria were age ranging from 2—20 years, a diagnosis of SJIA, more than 6 months’ disease
duration, active systemic disease (disease-related fever and/or C-reactive protein (CRP) >20mg/L and/or
first hour erythrocyte sedimentation rate (ESR) >20) and significant overall disease activity at day 1 (D1)
(at least three of the following criteria: (1) physician global assessment of disease activity 20/100; (2)
parent/patient assessment of disease effect on overall wellbeing =20/100; (3) Childhood Health;
Assessment Questionnaire score >0.375/3; (4) =2 joints with active arthritis; (5) =2 joints with non-
irreversible limited range of motion and (6) ESR >30) despite oral prednisone or prednisolone >0.3
mg/kg or 10 mg/day (whichever was lower).

Female subjects entering the study were prepubescent, sexually inactive or required to use effective
contraception.

Exclusion criteria included previous treatment with an IL-1 inhibitor or any condition contraindicating
immunosuppressive treatment. Intravenous or intra-articular steroids, immunosuppressive drugs and
disease-modifying anti-rheumatic drugs (DMARDs) had to be stopped at least 1 month before study onset
or for longer periods of time depending on their half-life. Nonsteroidal anti-inflammatory drugs and
corticosteroids had to be taken at stable dosage for 1 month before D1 and until month 1 (M1). All
patients entering the study, and their parents for patients aged <18, gave written informed consent.

Study design

Part 1 was a randomised, double-blind, placebo-controlled phase. At D1, eligible patients were
randomised to receive either anakinra or placebo (1:1) from D1 to M1. Patients were stratified by centres
and randomisation was balanced across treatments and centres.

Investigators, other caregivers, the patients and their parents remained blinded to the assigned
treatment.

The primary objective was to demonstrate a higher proportion of responders in group 1 than group 2. No
immunosuppressive drugs or DMARDs were allowed during the trial. Nonsteroidal anti-inflammatory drugs
and corticosteroids had to be taken at stable dosage for 1 month before D1 and until M1.

Part 2 was an open-label treatment period: all patients received anakinra after M1. Tapering the dose of
corticosteroids was allowed after the M1 visit (reduction of 0.4—0.5 mg/kg monthly for daily doses of >1.5
mg/kg, 0.3-0.4 mg/kg for doses between 1.0 and 1.5 mg/kg, 0.2—-0.3 mg/kg between 0.6 and 1.0
mg/kg, 0.1-0.2 mg/kg between 0.3 and 0.6 mg/kg, <0.10 mg/kg for doses <0.3 mg/kg).
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Figure 8 — Study design
D1: inclusion M1: Primary
randomisation objective

Anakinra

{n=12)

Improvement = taper corticosteroid doses
Placebo

n=12)

D-30/ D1¢f D15 M1t M2: M3 M4 M5 M6 M M12
d-T

| I
Double-Blind 1 month QOpen-Label 11 months

*Measurement of serum amyloid A and ferritin levels, assessment of the percentage of glycosylated ferritin, gene expression profi ling
analysis and cytokine measurements. TMeasurement of the concentration of anakinra in plasma (pharmacokinetic analyses).
FMeasurement of serum antipneumococcal antibodies. D, day; M, month.

Measurement of serum amyloid A (SAA) and ferritin levels and the percentage of glycosylated ferritin
were performed at D1, M1 and M6. Pharmacokinetic (PK) analyses were performed on blood taken at M2
and M6.

Concentrations of anakinra in plasma samples were determined using the antibody (Ab) ELISA.

Patients who were naive from anti-pneumococcal immunisation received Pneumo23 immunisation at D1
in order to assess at M1 and M12 the effect of anakinra treatment on anti-pneumococcal Ab response to
five capsular polysaccharides.

Objectives

The primary objective was to compare the efficacy of a 1-month treatment with anakinra (2 mg/kg
subcutaneous daily, maximum 100 mg) versus placebo between two groups each with 12 patients with
SJIA. Response was defined by a 30% improvement of the paediatric American College of Rheumatology
criteria for JIA, resolution of systemic symptoms and a decrease of at least 50% of both C-reactive
protein and erythrocyte sedimentation rate compared with baseline. After M1, patients taking placebo
were switched to anakinra. Tapering the dose of corticosteroids was allowed after the M1 visit (reduction
of 0.4-0.5 mg/kg monthly for daily doses of >1.5 mg/kg, 0.3-0.4 mg/kg for doses between 1.0 and 1.5
mg/kg, 0.2—-0.3 mg/kg between 0.6 and 1.0 mg/kg, 0.1-0.2 mg/kg between 0.3 and 0.6 mg/kg, <0.10
mg/kg for doses <0.3 mg/kg).

Secondary objectives included tolerance and efficacy assessment for 12 months, and analyses of
treatment effect on blood gene expression profiling.

Results
Outcomes and estimation

At M1, 8/12 (67%) responders were receiving anakinra and 1/12 (8%) responder receiving placebo
(p=0.003). Ten patients from the placebo group switched to anakinra; nine were responders at M2.
Between M1 and M12, six patients stopped treatment owing to an adverse event (n=2), lack of efficacy
(n=2) or a disease flare (n=2). In group 2 there were responders at M1 (p=0.003), therefore the primary
objective of the trial was met.

Two patients from the control group stopped treatment after 5 and 11 days, respectively, owing to pain
from injections and were withdrawn from the trial after the M1 visit; one of them, a child who presented a
marked disease flare at D1, was the only responder at M1 in the control group
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Blood gene expression profiling at enrolment and at 6 months’ follow-up showed one set of dysregulated
genes that reverted to normal values in the clinical responders and a different set, including interferon
(IFN)-inducible genes, that was induced by anakinra.

The dose of corticosteroids was then either maintained stable or reduced in accordance with the protocol
recommendations at each visit.

Seventeen patients continued the trial until M6. Their mean daily dose of predniso(lo)ne was 0.18 mg/kg
(median 0.1 mg/kg).

Table 14 — Responses at month 1

Group 1 Group 2
Anakinra (n = 12) Placeho (n = 12)

Response Number of responders (%) p Value*
Primary objective {modified ACRpedi 30) 8(67) 11(8) 0.003
Systemic symptoms r:-!;[::urn:l&rs1 8 (67) 1(8) 0.003
Frimary objectives used in other trials

ACRpedi 30 responders 11(92) 71(58) 0.059

ACRpedi 30 and no fever® 11(92) 6 (50) 0.025

ACRpedi 30, no fever and CRP <15 mg/ 10(83) 3125) 0.004
Modified ACRpedi 50, 70 and 100 response’

Modified ACRpedi 50 responders 7(58) 0 0.005

Modified ACRpedi 70 responders 5(42) 0 0.038

Modified ACRpedi 100 responders 0 0 1
Response to individual variables Mean variation from D1 ta M1 (%) p Value®
CRP -1 —16 0.001
ESR —64 —18 0.002
SAA -10 -2 <0001
Number of active joints —46 -18 0.040
Number of joints with LOM —36 —20 0.148
CHAQ -31 -9 0.236
Physician's disease activity assessment™* —B63 =20 0.002
Parent/patient’s global assessment™** —36 -23 0.544
Parent/patient’s assessment of pain™* —29 =21 0.219

*42 Test.

"Body temperature < 38°C for more than 7 days, CRP and ESR normalised or decreased by at least 50% (=systemic symptoms
responders) and also, in responders to the trial primary objective, ACRpedi 30, 50, 70 or 100 (whichever level is indicated) response
compared with D1.

*Body temperature <38°C for more than 7 days and ACRpedi 30 response compared with D1,

SBody temperature < 38°C for more than 7 days, CRP <15 mg/l and ACRpedi 30 response compared with D1 as in a recent trial with
the anti-interleukin 6 receptor antibody tocilizumab.

"Mann—Whitney test.

**Using a visual analogue scale (0—100 mm).

ACRpedi 30, American College of Rheumatology Pediatric 30 response; CHAQ, Childhood Health Assessment Questionnaire; CRE
C-reactive protein; ESR, erythrocyte sedimentation rate; LOM, joints with limitation of passive motion; SAA, serum amyloid A.

Nordstrom et al, 2012 was a 24-week multicenter, randomized, open-label study of 22 patients with
corticosteroid-dependent refractory AOSD. This was followed by the option of a 28-week open-label
extension if improvement did not occur within the initial 24 weeks. Patients were randomized to anakinra
(n=12; 100 mg/day) or DMARD (n=10). The mean (SD) age of the anakinra group was 39 (18) years,
and median (range) disease duration was 14 months (2 to 240 months). The mean (SD) age of the
DMARD group was 39 (17) years, and median (range) disease duration was 19 months (3 to 204
months).

The primary endpoint was remission according to specific criteria at 8 weeks:
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e Afebrile (£37 °C body temperature) in the absence of NSAIDs 24 hours prior to measurement.
e Decrease of CRP and ferritin to reference limits and normal swollen and tender joint counts.

HAQ, Medical Outcomes Study Short-Form 36, and global and disease-related assessments of health were
also applied.

After 4 weeks, the effect of anakinra therapy was assessed. Enhancement of DMARD dose was allowed,
but escalation of corticosteroids implied treatment failure. Efficacy was then assessed at Weeks 8, 12 and
24.

Data for the 12 AOSD patients treated with anakinra were evaluated in a meta-analysis performed by
Hong et al. 2014 (discussed below).

Outcomes and estimation

Randomized, open-label phase (24 weeks): More patients receiving anakinra than those on DMARD
achieved remission. In remission at Week 4 were 6 of 12 patients versus 3 of 10 patients, and in
remission at Week 8 were 7 of 12 patients versus 5 of 10 patients. At Week 24, 6 of 12 on anakinra were
in remission versus 2 of 10 on DMARD. In both treatment groups, CRP had normalized by Week 8, and
the mean corticosteroid doses had been reduced by Week 24. In addition, anakinra induced greater
improvement in physical health as measured by Medical Outcomes Study Short-Form 36.

Open-label extension phase (additional 28 weeks): During the open-label extension phase, switching or
add-on treatment with the comparator drug was possible if improvement did not occur within 24 weeks. A
total of 17 patients completed the open-label extension phase (Week 52), of which 7 of 14 anakinra-
treated patients, and 2 of 3 patients on DMARD, were in remission.

The authors concluded that anakinra induced more beneficial responses than DMARD.

Analysis performed across trials (pooled analyses and meta-analysis)

Study populations

Still’s disease with paediatric onset: 245 anakinra-treated patients with Still’'s disease have been included
in the studies. The mean age ranged from 7 to 12.4 years, and the median age ranged from 6 to 8.5
years, across studies, with an age range of 0.75 to 17 years at treatment start or disease onset. The
mean disease duration ranged from 0.2 to 7 years, and the median disease duration ranged from 4.9 to
29 months, across studies, with a disease duration range from 1 month to 21 years. Almost all patients
received glucocorticoids prior to anakinra treatment. The majority of patients also received MTX or anti-
TNF therapy.

The patients in most studies were refractory to treatment pre-anakinra therapy. In one prospective
uncontrolled study (Vastert et al. 2014), and in 2 retrospective uncontrolled studies (Nigrovic et al. 2011,
Marvillet et al. 2011) anakinra was given as first-line therapy.

Still’s disease with adult onset: 197 anakinra-treated patients with Still’'s disease are overall included in
the studies. The mean age ranged from 32.8 to 42 years across studies, with an age range of 17 to 73
years at treatment start. The mean disease duration ranged from 5.7 to 9.4 years, and the median
disease duration ranged from 7 months to 3.5 years, across studies, with a disease duration range from 1
month to 22 years. Almost all patients received MTX, anti-TNF or glucocorticoids prior anakinra
treatment.

In addition to the 245 patients with paediatric onset and the 197 patients with adult onset, a number of
case series and case reports including an approximate number of 154 patients (age range of 5 months to
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73 years) were also identified in the literature search.
Meta-analysis in Still’s disease with paediatric onset

As part of a PIP commitment, efficacy of anakinra in SJIA has been evaluated by Sobi in a meta-analysis
of published studies (meta-analysis SJIA).

The scientific databases used in the literature search included MEDLINE, EMBASE, BIOSIS Previews,
SciSearch and PASCAL. In total, the search identified 493 publications where 188 were found to be

related to anakinra treatment of SJIA. Out of these, 26 publications were identified to be potentially
suitable for inclusion in the meta-analysis. These 26 publications were evaluated against predefined
selection criteria to check if they could be included in the meta-analysis.

ACRpedi 30 was used for the meta-analysis of ACR response criteria. The study-specific response was
defined as a complete or partial benefit of anakinra treatment, as interpreted by the authors of the study.
This typically included assessment of disease activity (e.g. fever, rash, active joints) as well as pain
assessed by physician and patient/parent, normalization on laboratory tests (CRP levels, ESR, WBC count,
haemoglobin level, albumin levels, platelet count) and need for supplementary medication to maintain
clinical remission (prednisone dose).

Based on the selection criteria, 4 studies were included in the meta-analysis using ACRpedi 30 responder
criteria, and 5 studies were included in the meta-analysis using study-specific response criteria. One
additional study was included in the sensitivity analysis of ACRpedi 30.

A summary table of the included studies is presented below:
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Table 15 — Basic characteristics of included studies, patient population, and dosage (patients with Still’s

disease with paediatric onset)

Study Stady design Mumber of Disease duration  Age af start of Anakinra dose Time points of
patients (SD or range) amakinra (5D or efficacy assessment”
range)
Studies selected for the mam analysis (stedies that used ACRpedi 30 responder criteria)
Iowite et al 20067 Prospective, 15 Mean 4.7 years (1 Mean 12 years (3 1 mgkg/day, maxonum 100 mgiday 3 months
randomuzed, double- to 16 years) 1o 17 years)
blind. placebo-
controlled study®
Cnuartier et al, Prospective, 12 anakinra Mean 4.2 (3.33) Mean 8.5 (5.19) I mg'kg/day, mavimum 100 mgiday 1 month
2011 randomized, double- Vears VEArs
blind. placebo- 12 placebo Mean 3.2 (1.95) Meain 7.5 (3.73)
controlled study VEATE Fears
Leguerre et al Progpeciive, i Mean 7.0(4) years Mean 124 (3.2) 1 to 2 mg'kg/day, maximum 100 3, 6 months
2008° il ticenter, open- Vears mg/day (mereased 10 100 mg twece
label smdy daily for one patieat)
Pascual efal 2005 Prospective open- o Mean 4.6(3.8) Mean 8.4 (4.8) 2 mp'kgiday, maximom 100 mg'day 2 months
label smdy years Fears
Additional studies selected for the analvsis using study-specific response criteria
Gattorno et al. Prospeciive open- 2 Mean 3.4 years Mean 10.3 (4.4) Initially 1 mg'kg/day. maximum 100 1 month
2008 label smdy (03 to 109 years)  wyears mg/day; individualized up to 4
mgkgiday.
Migrovic et al Retrospective chant 46 Mean 0.2 years Median 7.6 years Median starting dose 1.5 mg/kg'day 1 manth
2011 feview (012 1o 0.47 {0.7510157 (TQR 1.1 to 2.0 mp'kg/day).
Vears) Yearsy Minimum dose given 0,93 mg/kg/day
and maxionan 11.2 mgkg/day
(during MAS episede).
Mareilles =t 3l Retrospective chart X2 Mean 24 years (0 Mean 8.6 vears 1 to 3 mg'kg'day 3 months
2011 review to 10.2 years) {1.8 to 15.6 years)
Inigoven et al. Retrospective chart 14 Mot reported Mean 7 years (1 to  Not reported 1.5 months
2006 review 15 yeass)*
Smdy Srudy design Number of Disease duration  Age ar stare of Anakinra dose Time points of
patients (5D or range) anakinra (5D or efficacy assessment”
range}
Ohlsson et al. Retrospective, 7 Not reported Median 8.5 vears 1 to 2 mgkg/day 1 month
2008 ontlticenter ¢liart (5.2 10 15 years)
TEVIEW
Sdy used in the sensitiviry analysis
Vastert et al 2014%  Prospective, 20 MNewly diagnosed Mean 7.9 years 2 mp'kg/day, maxinmm 100 mg'day 3. 12 moaths
observational cobort (1.1to 15.5 years)  In 2 patients, the dose was increased
study to a maximom of 4 mzkg/'day

*Tune points up to 3 months weps used in the short-trm meta-analyss,
e publication 15 based on the Company-sponsored study 980758/ 460779
“Only data from the opern-label rum-m pliase were used in the meta-amalysis
44 total of 86 patients in this smdy included also patients with pelyamiculsr (n=62) and pauciarticulas anhitis (n=>9),
“The smdy also describe 135 patients with AQSD wreated with anakinra (see Table 2.7.3 - 13),
‘At disease onset
FACRpedi 70 non-responders were counted as ACEpedi 10 non-responders; data were nsed in a sensitivity analysis.
ACEpedi 30=30 % improvemsnt of the pediatmic American College of Ehenmatelogy critenia for juventle idiopathic arthnitis; AQSD=Adult-onset Still's disease;
1QR=Interquartile range. MAS=Macrophage activation syndrome; r=Number of patients; SD=5tandard deviation

A comparison on long-term responses was not feasible due to different treatment schemes. Most of the
selected studies were only evaluating short-term responses.

Meta-analysis efficacy results

ACRpedi 30 responder criteria: In all 4 studies, the majority of patients responded to anakinra treatment
according to ACRpedi 30. Short-term ACRpedi 30 response rates ranged from 55 % to 92 %, and the 95
% Cls of all 4 studies were overlapping. In the meta-analysis, the estimated ACRpedi 30 response rate
was 73 % (95 % Cl: 61 % to 83 %).
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Figure 9 — Short-term (up to 3 months) response in ACR paediatric 30 criteria to anakinra treatment
(Meta-analysis SJIA)
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Bource: Meta-analysis SJIA.
ACRpedi 30=30 % improvement of the pediatric American College of Rheumatology criteria for juvenile idiopathic
arthritis; N=Number of patients treated with anakinra; SJTIA=Systemic juvenile idiopathic arthritis.

Study specific response criteria: The study-specific response rates in the 5 studies ranged from 45 % to
86 %. In the meta-analysis, the estimated study-specific response rate was 63 % (95 % Cl: 54 % to 71
%).

Figure 10 — Short-term (up to 3 months) study-specific response to anakinra treatment (Meta-analysis
SJIA)
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Source: Meta-analysis SJIA.
N=Number of patients treated with anakinra; SITIA=Systemic juvenile idiopathic arthritis.

Hong et al, 2014, meta-analysis in Still’s disease with adult onset

A literature search in EMBASE, PubMed, and the Cochrane Library was performed on August 15, 2014,
where a total of 273 published studies were identified. 8 studies, comprising a total number of 134
patients, were selected for the meta-analysis. A summary table of the included studies is presented
below:

Table 16 — Basic characteristics of included studies, patient population, and dosage (patients with Still’s

disease with adult onset)

Smudy Smdy design Number of Trisease duration {50 or Age ar ctare of analdnra Analkinra dase Smdy duration
panients range) (5D er range)

Megdugyemers] 2012 Prospectve, odoouzed, 12 amikinra Median 14 meaths {2 10 240 Mean 39 (18) years® 100 ey dary 24 weels
sctve-pontralled, open- months) Mean 39 (17) years”
label shady 10 DMARD Median 19 moaths {3 to 204

mosihs)

Laskagieral 2011 Proipective, open-label 2% Median 7 months (1 10 228 Meduan 32 vears (1812 71 100 mg' day Median 15 moeths (1.3
study months) Years) to T momths)

Lequesye et af, 2008" Prospecttve, pmlticenter, 13 Mean 7.8 (5.4) vears Menn 321 (12 8) years 100 engdary Meas 14 3 months (1 fo
open-label study 27 months)

Campestioetal 1013 Retrowpective, 28 Mean 9.3 years (1 10 22 Mem 403 years (131072 100 mg/day Mean 23 months
nulticenter, chart review ears) years)

Cavalli etal 2013 Retrospective chan 1% Mean O years Mern 41 venes 100 eng/day At least 24 moaths
TEVIEW

Canpeetro et al, 010 Eetrospectzve, 12 Mean 9.4 years Mean 406 years (range X3 to 100 mg/day Mean 307 monghs
nunlticester, chart pevven: 73 vears

Do ee &l 2013 Betiaspactive, U] Mal repented Tl gepemed 100 ez day Hal reported
ohesrvational study

Grerfand-Valeptin et al.  Retrospective chant [ Not reposied ot seposied Not repomied Mean 27 8 months (14

2014k

TRViEW

0 36 maonths)

At study entry.

1f'[hl: stody alse describe 20 patients with S/TA weated with anakinea (see Table 2.7.3 - 12).
“Cavalb et al. 20013 was included as an abstract in e neeta-analyss; the result ffom the fall publication (Cavalli eral 3015) ds presented n Section 2233, Table 273 -2,

Table 2.7.3- 11, Table 2.73 -

15 Table2 73 - 17, and Table 273 -21

DMARD= Disease modifying anti rheumatic dmag; SD=5tandard deviation; STIA=Systemic idiopathic jovenile arthitis.
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Meta-analysis efficacy results

Remission rate: For the calculation of remission rate, the number of patients with complete or partial
response at the last follow-up in the anakinra group, and the total number of patients receiving anakinra,
was used.

All 8 studies investigated the effect of anakinra in AOSD remission (Figure 11). The remission rate at
latest follow-up ranged from 50 % to 100 %, with the remission rate estimated in all studies being 81.66
% (95 % CI: 69.51 % to 89.69 %).

Figure 11 — Remission rate (Hong et al. 2014)

A Remission rate

Study Ewvents Toltal Proportion 95% Cl W (random)
Legquerrdé et al™ 11 15 - 0.7333 (0.4490; 0.9221) 163%
Nordsirom et al™ & 12 & 05000 (02109, 0.7891) 165%
Cavall st al® 15 10 — 0.7805 {05443 0.0305) 16.0%
Geraud-Valentin et al"* 5 6 - 08333 (0.3588; 0.9958) T4%
Giampietro o al™ 24 28 . 08571 (0.6733.0.959T7) 17.5%
Laskar ot af* 24 25 #=- 0.9600 {0.7965; 0.9990) B8.2%

Iliow et al 10 10 + « 1.0000 (0.6915; 1.0000) 4.7%
Giampietro el al™ 17 19 L2 0.8947 (06686 0.9870) 125%
Random effects model 14 —_ 0.8166 (0.6951; 0.8969) 100%

Heterogeneity: I1=427%, <Z=03746, P=0.004

Complete remission rate: For the calculation of complete remission rate, the number of patients with
complete response at the last follow-up in the anakinra group, and the total number of patients receiving
anakinra, was used. The complete remission rate was estimated in 5 studies (Figure 12). The complete
remission rate ranged from 57 % to 84 %, with the complete remission rate estimated in the 5 studies
being 66.75 % (95 % CIl: 59.94 % to 75.3 %).

Figure 12 — Complete remission rate (Hong et al. 2014)

B Complets remssion rale

Study Events Total , Proportion  95% Cl W (fxed)
Lequerré el al™ 2 15 . 0.6000 (0.3229; 0.8366) 16.3%
Cavall et al™ 13 19 . 06842 (0.4345; 0.8742) 10.6%
Giampietro o al™ 16 28 ——— 05714 (03718 0.7664) 31.1%
Laskari ot al 21 25 -—--— 0 8400 (06392, 0.9548) 15.7%
Glampletro o al™ 13 19 . 0.6842 (0.4345; 0.8742)  18.6%

Fixed affect model 106 — 06675 (0.5694; 0.7530)  100%
Hataroganaity: |*=132%, F=00352, P=0.33 H
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Responder rate

The effect of anakinra on responder rate in patients with Still” s disease with paediatric onset is
summarized in Table 17. Across the other studies, the percentage of responders ranged between 55 %
and 100 %, with a responder rate above 75 % in most studies.

Table 17 — Responders and non-responders during treatment in patients with Still’s disease with
paediatric onset
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Study Number of Responders Complete Partial Non-responders

patients % (n) responders responders % ()

% (m) % (n)

Quartier et al. 2011 12 analcinra 67 % (8) Not reported Notreported 33 % (4)

12 placebo 8% (1) Not reported Notreported 92 % (11)
Vastert et al 20 20 80 % (16) Not reported Not reported 20 % (4)

ftorno et al. 2008 y.s ??'fi:(l?)t 45 % (10) 32% (7) 18 % (4)

Lequerre et al. 2008 20 55% [l‘l:]III 30 % (6) 25 % (3) 45 % (%)
Pascual et al 2005 9 100 % (9)1' B% (M) 22% (2) 0 % (0)
Nigrovic et al. 2011 46 08 % (45)-' 59% (A7) 30% (18) 2% (1)
Pardeo et al 2015 25 Not reported 56 % (14) Notreported  Not reported
Marvillet et al. 2011 22 Not reported 73 % (16) Not reported  Not reported
Ingoven et al. 2006 14 Not reported 11 % (10) Not reported  Not reported
Ohlsson et al. 2008 7 86 % (Gjb 86 % (6) o 14 % (1)
Total number of 197

anakinra-treated
patients

Studies report response or remussion. Femission 15 mterpreted as complete response.
"One patient could not be classified in terms of response.
ponders were further divided into complete and partial responders.

n=Number of responders or non-responders.

The effect of anakinra on responder rate in patients with Still” s disease with adult onset is summarized in
Table 18. Across the other studies, the percentage of responders ranged between 73 % and 100 %, with
a responder rate above 80 % in most studies. In 2 studies where only the percentage of complete
responders was reported, this was 83 % and 92 %.

Table 18 — Responders and non-responders during treatment in patients with Still’s disease with adult
onset

Study Number of Responders Complete Partial Non-responders
patients % (n) responders responders % (n)
%o (n) %0 (m)
Nordstrom et al. 2012 12 analkinga Not reported 30 % (6) Not reported  Not reported
10 DMARD Not reported 30 % (3) Not reported  Not reported
Laskan etal 2011 25 06 25 (24)° 84 % (21) 12 % (3) 4% (1)
Lequerre et al 2008 15 7% 11y 60 % (9) 13 %% (2) 27 % (4)
Naumann etal 2010 8 100 % (8) 100 % (8) 0 0
L ietro et al. 201 28 86 % (24)° 54 % (13) 32%(9) 14 % (4)
Cavalli et al 2015 20 80 % (16)° 70 % (14) 10%(2) 20%(4)
L ietro . 2010 19 89.5 % (17)" 68.4 % (13) 21.1 % (4) 10.5 % (2)
Dall'Ara et al. 2016 13 Not reported 92%(12) Not reported Not reported
ion et al 2013 10 100 % (10)" 100 % (10) 0 0
Gerfaud Valentin et al 6 Mot reported 831 % (5) Not reported  Not reported
2014b
Total number of 156
anakinra-treated
patients

Studies report response or renussion. Remission is interpreted as complete response.
'Kesimndm were further divided into complete and partial responders.
DMARD=Disease modifying anti rheumatic drog; n=Number of responders or non-responders.
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Anakinra effect on additional measures of efficacy
Systemic signs and symptoms of inflammation

11 studies, comprising a total number of 230 paediatric anakinra-treated patients, reported the effect of
anakinra on systemic signs and symptoms. In paediatric patients, there was a significant difference
between anakinra and placebo with regards to normalization of fever and inflammatory markers after 1
month of treatment (67 % versus 8 %, p=0.003). In adult patients, there was a numerical difference
between anakinra and DMARDs (50 % versus 30 %) in remission rate, which implies normalization of
systemic signs and symptoms as this was a part of the definition of remission. However, no specific
details of systemic signs and symptoms were provided in the study.
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Table 19 — Normalization of systemic signs and symptoms during treatment in patients with Still’s disease

with paediatric onset

Study Number of  Fever Razh Inflammatory markers
patients b (m) % (n) % (m)
Quartier et al. 2011 12 anakinra 67 % (8) Mot reported 67 % (8)
12 placebo 8% (1) Mot reported 8% (1)
CEP,ESE, 5AA
Vasterietal 2014 20 90 % (18) Not reported 90 % (18)
CRP, ESE, femitin
Gattorno et al 2008  22* 45 % (10) 45 % (10) 45 % (10)
CRP, ESR, femitin
Lequesre et al. 2008 20 T0 % (14) T0% (14) Not reported
Pascual et al. 2005 9 100% (T of 7) Not reported 89%(8)
ESR
Nigrowvic et al. 2011 46 97 % (335 of 36) 97 % (35 of 36) 84 % of 31 patients (CRP)
63 % of 30 patients (ESR)
83 % of 26 patients (ferritin)
Zeft et al. 2009 33 100 % (7 of 7) 100 % (7 of 7) Significant decrease in mean ESR
at 1 to 2 months, and 3 to 4
months
Pardec et al 2015 25 56 % (14) 56 % (14) 56 % (14)
CRP, ESR, femitin, neutrophils
Marvillet et al 2011 2 82%(18) 82 % (18) Not reported
Irigoven et al 2006 14 100 % (3 of 3) 100 % (9 of 9) Not reported
Ohlszson et al. 2008 7 Not specified Not specified 86 % (6)
ESR
Total number of 130
anakinra-treated
patients

'One patient could not be classified in terms of response.
CRP=C-reactive protein; ESR=Erythrocyte sedimentation rate; n=Number of patients; SAA=Serum Amyloid A

Eight studies, comprising a total number of 160 adult anakinra-treated patients, reported the effect of
anakinra on systemic signs and symptoms. Across the studies, fever, rash and inflammatory markers
normalized in 54 % to 100 % of patients. Normalization of fever and rash was seen within days and of
inflammatory markers within weeks of therapy.

In 378 anakinra-treated patients in 18 uncontrolled studies, fever, rash and inflammatory markers
normalized in 45 % to 100 % of patients. Normalization of fever and rash was seen within days and of
inflammatory markers within weeks of therapy.

Arthritis

For SJIA patients, beneficial effects of anakinra on the arthritis components of the ACR score was
specifically reported in four studies. In the MAH-sponsored study 990758 (llowite, 2009), the effect on
arthritis was not specifically stated, however, 11 of 15 patients (73 %) were ACRpedi 30 responders at
Week 12. A marked improvement was seen in tender joint count and swollen joint count in AOSD
patients, in the three studies where this was evaluated. Some studies have suggested that non-
responders to anakinra were more likely to have persistent disease with chronic long lasting arthritis.
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Table 20 — Tender joint count and swollen joint count at anakinra onset and at last follow-up

Study At start of anakinra At last follow-up
Tender joint count

Lequerre et al. 2008 85(5.9)° 15020
Giampietro et al. 2013 36320 1.429)°
Laskari et al. 2011 12 (0 to 38)° Not applicable
Swollen joint count

Lequerre et al. 2008 59 (58" 0.9(1.5°
Giampietro et al 2013 4245 1.53 4.1y
Laskari et al 2011 1(0to 15}h Not applicable
Source: Hong et al 2014

MWalues depict mean (SD).

™Values depict mean (range).

SD=Standard deviation.

Glucocorticoid-sparing effect

Seven studies with a total of 152 paediatric anakinra-treated patients, reported the use of glucocorticoids
at anakinra start and at study end. In paediatric studies reporting discontinuation of glucocorticoids, a
total number of 12 of 43 patients (28 %) stopped glucocorticoid treatment completely. In studies
reporting reduction in dosage of glucocorticoids, the majority of patients had tapered their dose of
glucocorticoids at study end.

Table 21 — Glucocorticoid-sparing effect in patients with Still’'s disease with paediatric onset

Seudy Number of  Glucocorticoid nse  Glucocorticoid use during stady
patients at amakinra start
i (m)
Quartier et al. 2011 12 anakinra 100 % (12) Glucocorticoid dose reduced 1n 12 patients.
12 placebo 100 %6 (12) Glncocorticoid dose reduced in 3 patients.
Lequexre et al 2008 20 100 % (20) Glucocorticoid treatment stopped in 1 patients.

Glucocorticoid dose reduced in 10 patients (by
15 % to 78 %).

Pascual et al_2005 9 100 %6 (9) Glucocorticoid treatment stopped in 1 patient.
Glucocorticoid dose reduced in 6 patients.

Nisrovic et al. 2011 46 67 % (31) Glucocorticoid treatment stopped in the
majority of patients at Month 2.

Zeft et al. 2009 33 82%@2D Glucocorticoid dose sigmficantly reduced.

Pardeo et al. 2015 25 36 % (14) Glucocorticoid treatment stopped in 10 patients.
Glucocorticoid dose reduced in 4 patients.

Ohlsson et al. 2008 7 100 % (7) Glucocorticoid dose reduced to a median value
of 0 mg/kg/day at 6 months (range O to 0.25
mg/ke/day).

Total number of 152

anakinra-treated

patients

o=Number of patients receiving glucocorticoids.

A total of 191 adult anakinra-treated patients, reported the use of glucocorticoids at anakinra start and at
study end. In studies reporting discontinuation of glucocorticoids, a total number of 24 of 65 patients
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(37%) stopped glucocorticoid treatment completely. In studies reporting reduction in dosage of
glucocorticoids, many patients had tapered their dose of glucocorticoids at study end.

Table 22 — Glucocorticoid-sparing effect in patients with Still’s disease with adult onset

Study Number of  Glucocorticoid use Glucocorticoid use during study
Ppatients at anakinra start
25 (m)
Mordstrom et al. 2012 12 analkinra 100% (12) Glucocorticoid treatment stopped in 3 patients.
Mean glucocorticoid dose reduced by Week
10DMARD 100 % (10) 24",

All patients still on glucocorticoid treatment.
Mean glucocorticord dosze reduced by Week

24°

Laskarietal 2011 25 88 % (22) Glucocorticoid treatment stopped 1n 12 patients.
Median glucocorticoid dose significantly
reduced at each visit.

Lequerre et al 2008 15 80 % (12) Glucocorticoid treatment stopped in 2 patients.

Glucocorticoid dose reduced in 8 patients (by
45 % 10 95 %),

Naumann et al. 2010 8 100 %6 (8) Glucocorticoid dose reduced in all patients.

Ortiz-Sanjuan et al. 20135 41 97.6 % (40) Median glucocorticoid dose significantly
reduced.

Giampietro etal. 2013 28 100 % (28) Glucocerticodd dose reduced in 15 patients.

Cavallietal 2015 20 95 % (19) Glucocorticoid treatment stopped 1o 7 patients.
Glucocorticoid dose reduced in € patients.

Giampietro et al. 2010 19 100 % (19 Glucocorticoid dose reduced.

Dall'Ara et al. 2016 13 100 % (13) Glucocorticoid dose reduced.

Iiow et al 2013 10 100 % (10) Glucocerticoid dose reduced in 10 patients.

Total number of 191

anakinra-treated

patients

M fean glecocorticoid dose reduced by 10.8 prednisolone equivalents.
fean glucocoriicoid dose reduced by 10.5 predmisolone equivalents.
DMARD=Diseaze modifying anti theumatic dmg: a=Number of patients receiving glucocorticoids.

In total, 17 studies, comprising a total number of 343 anakinra-treated patients, reported the use of
glucocorticoids at anakinra start and at study end.

Early treatment with anakinra

It has been hypothesized that new-onset SJIA, characterized by excess IL-1 production, could give rise to
an autoimmune T cell-driven arthritis. Based on the biphasic model proposed by Nigrovic 2014, effective
blockade of IL-1 (or IL-6) in the early disease process could forestall the development of T cell
autoimmunity and alter the long-term course of the disease.

In most published studies, patients generally had long-standing and refractory disease and were receiving
systemic glucocorticoids and DMARDs when treatment with anakinra was initiated. Recent studies have
investigated the timing of therapy and used anakinra as first-line therapy and in patients with new-onset
disease. Early treatment has only been described in paediatric patients in the prospective uncontrolled
study by Vastert et al. 2014 and in the retrospective uncontrolled studies by Nigrovic et al. 2011, Pardeo
et al. 2015, and Marvillet et al. 2011.

IL-1 inhibition with anakinra early in the disease course was associated with positive outcome and
appears to lead to reduction of the use of glucocorticoids (and therefore of the adverse effects associated
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with glucocorticoids), as well as affect the natural course of the disease and reducing the risk of
developing persistent arthritis.

Persistence of efficacy and/or tolerance effects

The published studies were not specifically design to study long-term treatment, however, 8 studies
present efficacy of anakinra over time, with follow-up periods for more than 3 months.

Long-term efficacy of anakinra was shown in a total of 8 prospective and retrospective studies for up to 3
years in paediatric patients, and for up to nearly 6 years in adult patients, thus supporting the conclusion
that treatment with anakinra in patients with Still” s disease provides long-term efficacy. Long-term
efficacy of anakinra was not confirmed during the open continuation phase over 12 months in the
Quartier et al. 2011 study.

There are no reports of the need to increase the dose over time due to development of tolerance.

Clinical studies in special populations

The effect of major demographic factors, including sex or ethnicity, or other intrinsic or extrinsic factors,
such as disease severity, prior treatment, concomitant illness or drugs, alcohol, tobacco and body weight,
has not systematically been reported in the published studies.

The efficacy of anakinra has been thoroughly described in this submission with regards to paediatric and
adult patients with Still”s disease, but there are no specific studies available for the use of anakinra
among elderly Still” s disease patients. However, elderly patients were included in the available studies.

2.4.3. Discussion on clinical efficacy

Design and conduct of clinical studies

The evidence to support an approval of anakinra for Still’'s disease with paediatric onset are two
prospective, randomized, double-blind, placebo-controlled studies- one MAH-sponsored and one
investigator-sponsored. Both were part of the approved PIP. Additionally a meta-analysis of available
published data on efficacy and safety of anakinra in SJIA patients has been performed by the Applicant
and a published meta-analysis including a randomized, active-controlled, open-label study (Nordstrom
et al, 2012) in patients with adult-onset Still’s disease to evaluate the effect and safety of anakinra in
the adult population. A literature search has identified additional published studies. Altogether, evaluation
of efficacy is based on 442 patients with Still’s disease (245 paediatric and 197 adult) overall
representative of the Still's disease population. Only a small number of SJIA patients were included in the
randomized trials. Most of the data to support efficacy is from prospective and retrospective uncontrolled
studies in patients with Still's disease.

The patients enrolled in the RCTs, prospective and retrospective studies are representative of the overall
Still’s disease population. The limited number of subjects in the randomized studies is supplemented by a
substantial number of patients in uncontrolled studies. Though a publication bias is anticipated to some
degree, overall the totality of patients evaluated for efficacy is notable.

Efficacy data and additional analyses

The meta-analysis demonstrated a short term (3 months) ACRpedi 30 response rate in the paediatric
studies of 73 %, and in the adult studies at latest follow up a remission rate of 82 % and a complete
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remission rate of 67%. In both paediatric and adult patients, a high proportion of the patients treated
with Kineret markedly improved and complete remission was achieved in many patients. The efficacy
results were consistent across the studies compared.

The proportion of non-responders was up to 45 % in one study, and treatment effect should be evaluated
after 1 month. This is addressed in the SmPC. In case of persistent systemic manifestations dose may be
adjusted in children or continued treatment with Kineret should be reconsidered by the treating physician.

Effect on other measures, including systemic signs of the condition and arthritis was also positive, though
data were limited and reported inconsistently in the published studies. A glucocorticoid sparing effect was
demonstrated across studies, though use, discontinuation and reduction of glucocorticosteroids were
inconsistently reported across studies. Many patients could stop glucocorticoids completely, 28% of
paediatric patients and 37 % of adult patients where this was reported, which is clearly beneficial due to
the well-known side-effects, especially in chronic and long-term treatment

No patients younger than 2 years of age were included in the clinical studies. The proposed age and
weight limit in the indication is in line with the CAPS indication, where PK, efficacy and safety data are
available. For Still's disease, no specific efficacy or safety data are available for children younger than 2
years. In the literature, at least three patients younger than 2 years of age have been identified, and nine
anakinra treated patients with Still’s disease have been identified in the post-marketing safety database.
There is a medical need in patients younger than 2 years of age, as the incidence of Still's disease peaks
at the age of 2. Extrapolation of efficacy and safety of Kineret treatment in Still's disease from older
children to children below the age of 2 is acceptable. PK of Kineret of children >= 8 months and > 10 kg
has been established in the CAPS indication and since dosing is comparable in the Still' disease and CAPS
indication alignment of the age limits of the other anakinra indications is acceptable.

Studies in adult patients with follow-up of 6 years and studies in paediatric patients with up to 3 year
follow-up could demonstrate maintained effect, but in one of the randomized, controlled trials with active
comparator (Quartier), the effect weaned over time.

Hypothetically early treatment could be advantageous, prevent development of T-cell autoimmunity and
reduce the risk of developing chronic arthritis. Few studies have investigated the effect of anakinra in
early treatment, and though the data are promising, they are not conclusive. Given the identified risks of
Kineret and the undetermined effect of early treatment, Kineret is not indicated as first line treatment for
patients with mild disease.

As such, the Kineret first-line indication is restricted to active Still's disease with moderate to high disease
activity and second-line in patients with continued disease activity after treatment with non-steroidal anti-
inflammatory drugs (NSAIDs) or glucocorticoids.

Methotrexate was allowed in the company sponsored RCT and DMARDs were used in the clinical studies
included to support the application. Kineret can be used as monotherapy or in combination with other
anti-inflammatory drugs and DMARDs including methotrexate in accordance with clinical guidelines.

2.4.4. Conclusions on the clinical efficacy

The pathogenesis of Still’s disease including hypersecretion of IL-1 and the mechanism of action of
anakinra with IL-1 inhibition support the use of Anakinra for the condition.

Only three small randomized, prospective, controlled studies are available to support the efficacy of
anakinra in Still's disease. However, an extensive literature search has identified a substantial number of
publications adding up to more than 400 patients with Still's disease, which is a rare condition.
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Overall, all results point in the same direction of efficacy of anakinra in both paediatric and adult patients
with Still’s disease. During assessment it was clarified that the majority of subjects included in the studies
where patients with active systemic features of moderate to high disease activity, or with continued
disease activity after treatment with non-steroidal anti-inflammatory drugs (NSAIDs) or glucocorticoids.
The indication was therefore restricted to reflect the available evidence of efficacy. Remission is achieved
in the majority of patients and most patients seem to have an effect on the systemic signs and symptoms
associated with the condition. Anakinra also appears to have a glucocorticoid-sparing effect. The effect on
clinical efficacy endpoints is supported by the effect on markers of IL-1 activity, with a decrease in CRP
and other inflammatory markers.

2.5. Clinical safety

Introduction

The safety evaluation of anakinra is based on exposure in patients with Still’s disease, as well as in
patients with RA, JIA, CAPS, and other indications where anakinra have been used for many years.
Although anakinra has not been approved for treatment of SJIA, usage of anakinra is widely documented
in the literature. The safety during this real-world usage is captured in the literature search performed for
this application.

Safety information about anakinra treatment in Still’'s disease with paediatric and adult onset comes from
the following sources:

e The MAH-sponsored study 990758 with open label extension (990779) in 86 JIA patients,
including a subgroup of 15 SJIA patients

e 504 patients with Still's disease with paediatric onset (289 patients) and with adult onset (215
patients) presented in publications identified in a literature search performed September 30,
2016. Studies presenting safety data in patients who had received at least one dose of anakinra
was included in the safety analysis. Patients described in the literature on an individual basis are
handled as medically confirmed ICSR and included in the Sobi post-marketing safety database.
The safety information of these patients are part of the post-marketing evaluation.

e The Sobi post-marketing safety database including more than 566 medically confirmed ICSRs
where the indication for anakinra treatment was Still's disease in adult or paediatric patients
(data lock point September 30, 2016).

Additional safety data in patients treated for RA, CAPS, and other indications include:
e 8518 patients with various indications since the initiation of anakinra clinical studies in May 1994.

e Pooled safety data from MAH-sponsored studies in 3330 adult RA patients, whereof 2372 received
anakinra and 958 placebo. More than 140 patients were treated with anakinra doses of 2150
mg/day.

e Data from a prospective open-label study of anakinra in 43 patients with NOMID, whereof 36
were younger than 18 years of age.

e Approximately 2300 medically confirmed ICSRs from the Sobi post-marketing safety database
where the indication for anakinra treatment was other than Still's disease.

Investigation of the safety of anakinra in the paediatric population is supported by the safety evaluation
in study 03-AR-0298 in patients with severe CAPS. The safety in the adult population is supported with
the substantial safety information collected in MAH-sponsored studies in RA, as well as during post-
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marketing use since the approval 2001.

Publications describing individual patients have been excluded since the safety information in these
patients are included in the Sobi post-marketing safety database as medically confirmed Individual Case
Safety Reports (ICSR). However, there may still be a risk for overlap i.e. some AEs may be reported
twice.

Patient exposure

Exposure in Still's disease

Safety data have been obtained from a total of 504 patients with Still” s disease (289 paediatric and 215
adult patients), exposed to anakinra in the studies identified for this application (table 23 and 24). The
ages span from 0.75 to 17 years in the paediatric patients, and the majority of patients with adult onset
were between 30 and 40 years of age, ranging up to 73 years of age. The mean disease duration varies
greatly across the studies, from 0.06 to 24.1 years.

Table 23 — SJIA reports/publications including safety data

No. of analdnra
Study Study design treated patients
990758990779 Prospective randomuzed double-blind. placebo- 15 SMMATL TA
(Towate et al 2009) controlled
Quartier et 21, 201] Prospective randomuzed. double-blind placebo- 23
Vastert et al 2014 Prospective uncontrollad stady 20
Coattorno et al 2008 Prospective uncontrolled study 22
Lequenre et 2l 2008 Prospective uncontrolled study 20
Pascual st al 2008 Prospective uncontrolled study 9
Migronac et al 2011 Eastrospective uncontrolled study 46
& 1 Retrospective uncontrolled study 33
Bosa-Semeramoetal 2015 Retrospective uncontrolled study 27
Pardeo et al 3015 Retrospective uncontrolled study 25
Marvilletetal 2011 Retrospective uncontrolled study .
Inzoven et al 2006 Ratrospectve uncontrolled study 14
Ohlsson et al 2008 Retrospectve uncontrolled study 7
Headnch et al. 2012 Ratrospective uncontrolled stady 4
Capna et al 2009 Case studies 3
Total No. of SJIA pahents 289

JIA= prvemile idiopathic arthritis; Mo =Number; STLA=Systermic povemles idiopathic arthrifis.
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Table 24 — AOSD publications including safety data

Study Smdy Design No. of analkinra
treated patients

HMordstrom et al. 2012 Prospective mndomuzed. active controlled open- 16

label study

Lazkan et al 2011 Prospective uncontrolled stady 25

Lequene et al 2008 Prospective unconirolled study 15

Onrtiz-Samuan et al 3015 Retrospective uncontrolled study 41

Eossi-Semerano et al 2015 Retrospective uncontrolled stady 35

Cnammetro et al 2013 Fetrospective uncontrolled study ]

Cavalliet al 2015 Retrospective uncontrolled study 20

Gaampaatro et al 2010 Ratrospective uncontrolled stady 19

Thou et al. 2013 Fetrospective uncontrolled study 10

Crorfond-Valenhin et al 20145 Retrospective uncontrolled stady 6

Total MNo. of AOSD patents 215

AOSD=Adult onset 5tll's diseasze; No =MNumber.

Exposure to anakinra in the Still's disease population in MAH-sponsored studies is limited to one study
(990758/990779/1lowite et al, 2009) with 15 paediatric patients where a daily anakinra dose of 1 mg/kg
(maximum 100 mg) was used. No dose adjustments were allowed. The exposure was 15.6 patient-years
in the 15 SJIA patients. In the total safety population of 86 patients, the exposure was 62.8 patient-
years.

The doses in the majority of published studies of paediatric patients were 1 to 2 mg/kg/day s.c.
(maximum 100 mg/day). Dose escalations up to 11 mg/kg/day without reported safety problems have
been described (Nigrovic et al. 2011). There is insufficient detail of treatment durations in some studies
with only median values or ranges being reported.

The dose in all published studies of patients with adult onset was 100 mg/day.
Exposure in other indications

Anakinra has been approved in EU since 2002 for the treatment of the signs and symptoms of RA in
combination with methotrexate, in adults with an inadequate response to methotrexate alone. Up to the
data lock point for collection of safety data (September 30, 2016), the estimated exposure to anakinra in
MAH-sponsored clinical studies is 6404 patient-years, which was generated in 8518 subjects. The
majority of study subjects were patients with RA. The post-marketing exposure across all indications has
been estimated to be 87,969 patients-years.

In study 03-AR-0298 in patients with severe CAPS, the treatment duration was up to 5 years in 43
patients, corresponding to 159.8 patient-years of anakinra exposure. Most patients (60.5 %) were
exposed >4 years, and 91 % of the patients were exposed >1 year.

Adverse events

Analyses of the most common AEs can only be performed for study 990758/990779.
Adverse events in study 990758/990779

AE information was obtained when the patients came for scheduled visits. The information was coded in
World Health Organization Adverse Reactions Terminology (WHO-ART).
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Table 25 — Overview of adverse events study 990758/990779 (SJIA safety population)

990758 QO0TEE+990TTY GOOTEE+090TTY
Open Label Blinded anakinra  Blinded Placebo 590779
(N=15TDUR = N=10, TDUR = N=3TDUR=  Open Label
il pt- 1} 0.5) (N=10, TDUR =5.T)
Category n(d) FE n(d) FE®E %) F(R) ni*) F(R
Any mesmment-emergent AE  14(933) 66(21.3) 6(60.0) 44 (159) 2667 12(237)  000.0) 0.1
Severe Ueaonent-emergent AE 0 0 101000 1(0.4) 0 0 1100 3(0.3)
Death 0 0 ] 0 0 0 1] 0
Orher serious AE 0 ] 0 D 0 0 1(10.0) 2(0.)
AF leading to permanent 1(6.7) 1(0.3) ] 0 0 0 0 0
discontimuation of study drug
AE leading 1o temporary 0 0 o 0 0 0 a 0

discomtimanion of snady drug

T_AE OVERS.S5AS 2013-09-27T12:35:29 Z9FRBE
p=Number of patients; F=Number of adverse events, R=Mumber of eveni: dnaded by total duration of treatment
across all panents; TDUR=Total duration of follow-up across all patients mn vears.

Yearly AE reporting rates in the SJIA population decreased over time. Most treatment-emergent AEs were
reported during the open-label phase of study 990758 (66 AEs in 14 patients), giving an AE reporting
rate of 21.3 events/patient year.

AE reporting rates were higher for placebo than for anakinra treated SJIA patients during the blinded
phase; 23.7 vs. 15.9, respectively. However, as there were only 3 patients exposed to placebo no
conclusions can be drawn. The reporting rate decreased to 7.1 events/patient year (69 AEs in 9 patients)
in patients continuing in the open-label phase of study 990779.

There were 2 SAEs in one patient during the 990779 open-label phase.

One patient discontinued study drug permanently on Day 1 of the 990758 open-label phase due to an AE
(ISR). There were no discontinuations due to AEs in patients treated with placebo.

In the total study population of both SJIA and JIA patients, AE reporting rates were similar for anakinra
and placebo during the blinded phase, 12.7 and 15.1 events/patient-year, respectively, and decreased to
5.7 (204 AEs in 30 patients) in the patients continuing in the open-label phase in study 990779.

In total there were 7 SAEs, all on anakinra: 3 events in 3 patients during the open-label 990758 phase, 1
event during the blinded phase, and 3 events in 2 patients during the open-label 990779 phase (Table
26).

Table 26 — Overview of adverse events in study 990758/990779, total safety population

900758 DOTES + PROTTR LO0TEE + M0OTTE L0OTTR

(N=84 FYRS=1550) (N=33 PYRS=841) (N=28 PYRS=6.55) (N=44 PYRS=1544)

No. of No.of Rate No. of No.of Rate No. of No.of Rate No. of No.of Rate

patients events patients events patients events 1 events

N (%) F N (%) F N (%) F N (%) F
Any mesmment-smerzent AE 030 M 288 21 (63.6) 107 127 (7500 99 15.1 nEsn 24 57
- Severe meament-emergent AR 8(93) 10 035 261 2 02 1(3.6) 1 02 LT %] 5 0.1
= Death o 0 Q o 0 L] 0 0 '] Q 1] 1]
= Orther serious AE 3(35) 3 02 1G.0 1 ol L1 0 0 2(4.55) 3 21
- AE leading to permanent 448 7 04 130 1 01 L [ ] 3(68) 3 01
discontimmstion of stody dmug
= AE leading to temponary ] 0 0 1G.0 1 ol 0 0 0 2{4.55) 3 0.1

disconnmuation of ynady drug

AE=adverse event, P=mmber of evenn, N=murber of patents, *e=proporton of panents. FT=preferred term: PYF.5=panent years. Fate=oumcber of events per patent year,
SAE==snous adverse svent
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Adverse events in published studies in Still’s disease

The most common AEs reported in Still's disease with paediatric onset were ISR. The incidence of ISRs
appears to decrease as therapy continues. Only in a minority of ISRs caused the patients to stop anakinra
treatment Infections were also a commonly reported AE, both bacterial and viral. These were generally
not serious. No injection site infections were reported. Table 27 14 summarizes AEs reported in the
published studies.

Table 27 — Summary of AEs in published safety studies in Still’s disease with paediatric onset

g e am e wam

Sy No. Moo of No. of No.of Oher  Comments
of ISR: infection: MAS AF:
pts.

Fandomized double-blind placebo controlled study

Ouutieretal 13 11 2 Mo Mo

2005 FepRTts TRPOITS

conmalled

phase

] n 48 Ho i Vamiting shdominal pain (p=d). skin lesions

2011; TepaTts (n="5}, bamatuna (z=1), back pam (n=1), dental

exlension fractuse sathenis vertiza

phaze Sudden alevation of ransymsmases (1 patient).

Frospective smdies

Gattomogtal 2} Momet  Memports 2 Ne

2008 specified TepoIts

Vasteneral, M 13 Several Mo Mo

014 rEpaTts TPOTTS

Leguervestal. 20 18 5 o Several

2008 vEpaTts

Paccual at al ] o Homports Mo 4 Toro episodas of hypotenson and vooutmg with

2005 reparts neganve viral and bactenal culbores in 1 patent
who had underhang nryocardial dy=fimecton
ocowmed duing treatment. Therapy was restarted
after resalution of the symptosys without
comphcations,

Retrospective studies

Migmoveetal 46 20 ] 5 4 45 parients with evalusble dyta

2011 Essinephilic hepatitis requived discontispstion of
therapy 1 an §-year-old patent mcernng analarra
at 1.5 mgkg'day; thos patient 1= alse desenibed by
Elevation of lver enmymes mder anakinm
treatment vas noted m } addroonal patients, but
therapy could be contnued.
A S-month-old infant developed mild
asymptomatie neatropenda (AMNC 300 cells/ul)
which 1esohved wath altemate-day dosng

Zeftetal 2009 33 18 1 1 3 1 neutropania (peurophils -ﬂ.?ﬁlﬂ-”];‘l. The patest

also expenienced ooe episode of MLAS
Transient hives withun weeks of therapy ocowred
in } patients
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Study No. No.of No.of No.of Other Comments
of ISRz infections AIAS AF:
pis.

Bossi- 26 - - - - In ths report, the use of anakmm 15 desenbed

Semeranc st across a vanety of off-label mdications. The

al 2015 adverse events are not presented per indication.
This publication relates to 185 patients whare
anzkmra was used at least once in any indication.

Pardeo et al. 25 2 Mo reports 0 Ne

2015 meports

Maralletetal 22 0 2 2 1 1 patient stopped treatment due to severe skin

2011 rezchion. Location not reported.

Imzovenetal 14 Frequent Noreports No No

2006 reports reports

Ohlssonetal 7 3 3 No No

2008 reports meports

Hedrichetal 4 3 1 1 No

2012 meports

Individual case seriez

Cannz et al 3 No Mo reports Mo 3 3 pahients with hepatitis treated with anzkinra were

2009 reports reports selected for this case study

1 patient 15 also included in Nisvonic et al. 2011

AF=Adverse event; ISR=Injechon site reachon; MAS=Macrophage activation syndrome; Mo =MNumber;

pt==Patients.

Few AEs were reported in the studies in Still’s disease with adult onset. The majority of reports including
ISRs were non-serious and did not lead to discontinuation of anakinra. Infections were also reported, and

as with the ISRs the majority of patients reporting infections did not permanently stop anakinra

treatment.

Table 28 summarizes AEs reported from 12 AOSD patients in a randomized open-label study and from
164 patients in other published studies identified for this submission.
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Table 28 — Summary of AEs in published studies in Still’s disease with adult onset

Study No. No.of DNooof No.of  Ovther Comument
of ISE:  imfection: AILAS AFs
P
Randomured open label study
Homdstromm 16 8 Mo Ho Hos. ot Other adverse events dunng the study included
etal 2012 reports meports  reported  flu-like symptoms, duamhea, and movalgias.
Prospective studies
Lakanet 25 O 7 No 3 3 of the 25 patent: were withdrawm due to
al 2011 reports severe wrhicanal reactions after 1.5 to 3 months
of treatment
Lequerre et 15 1 4 | 3 2 mathdrawals due to skin razh after | month

al 2008 and 3 months, respectively.
1 osteonecroms of the femoral hip considered
related to long-lastng corticosterond treatment
by the investgator.

Fetrospective studie:

Chtiz- 41 & 5 No & In 2 patients, therapy was permanenthy

Sanuan et reports dizcontmued due to cutaneous reactions; m 6

al 2015 patents, the reachons were muld and only
locahized to the injechon site.
| patient expenenced myopathy with elevation
of muzcle enrvmes and had to stop arakinra
reatment.
3 puld leukeopenia

Giammetro 28 Several No Mo Mo

etal 2013 reports reports  reports

Cavalliet 20 2 2 No No

al 20135 reports  repoTts

iammietre 19 Several No No No

etal 2010 reports reports  reports

Diouetal 10 No No Ho No

2013 reports  reports reports  reports

Gerfaud- & 1 Neo No No

Valentin et reports reports  reports

al 2014b

AF=Adverse event; [SE=Injection site reachon; MAS=Macrophage activation syndrome; No. =INumber;

pt=Pahants.

Common adverse events in study 990758/990779

The most common AEs in SJIA patients during the open-label phase in study 990758 were various types
of ISRs, followed by rash and headache, both with an AE reporting rate of 1.3 events/year. Most AEs
were of mild or moderate severity. There were no SAEs or discontinuations due to headache.

The yearly AE reporting rates in the open-label 990779 phase were generally lower than in other study
phases. The most common AE was fever, 9 episodes occurred in 7 patients (rate 0.9 events/year),
followed by arthralgia and abdominal pain, both with a yearly reporting rate of 0.6. All 3 types of events
were reported only as being of mild or moderate severity.

The most common AEs in the total JIA population during the open-label phase in study 990758 were
various types of ISRs, upper respiratory infections) and headache, all with an AE reporting rate of 1.9
events/patient/year. Other common AEs were fever and arthralgia, both with an AE reporting rate of 1.1.
Most AEs were of mild or moderate severity.

Serious adverse event/deaths/other significant events

Deaths
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No patient died during study 990758/990779.

In the total Sobi safety data base, 28 patients treated with anakinra for Still's disease suffered a fatal
SAE. In the majority of reports there are multiple confounding factors, and no clear causal relationship

between anakinra and the events can be established.

Serious adverse event

SAEs in Still” s disease with paediatric onset

SAEs reported in study 990758/990779 and in the published studies are summarized in Table 29 and

Table 30, respectively. The most common SAEs were infections and, in published studies, MAS.

Table 29 — Summary of SAEs in the total study population in study 990758/990779

Phaze of srudy No.of No.of Deetails
Pateniz panent:
with SAF
Oper-label phase 990758 86 3(3.5%) Fracthue (] panent), bactenal infection (1 patient),
papilledenia (1 panent). None conndered meatment-
relxted, all patients contimued in the study
Blinded phase, analanra 33 1(3.0%)  Herpes zoster.
treated patients
Open-label phaze 990779 44 2(4.5%) Nephrosis (1 patient), considered treatment-related.

patient .
Hepatitis (e to CMV mfection) and viral infection mn
related to treatment

CWV=Crytomegalovius; No.=Number; SAE=Senous adverse event; STLA=Systemuc juvemle wdopathie arthnhs.

Table 30 — Summary of SAEs in published studies in Still’s disease with paediatric onset

Study No.ofptz  No.of Detail:
treated patent:
with with SAE
anakinra
Randomized double-blind placebo controlled study
etal J011: 12 00 %) Mo SAF: meported
randomezed
controlled phaze
Ouaptyer et al J01). 22 627 %) Infections: 4 patients (all continued i study), Crobn's Disease:
extencion phise 1 panernt (wathdrew), vertebral collapse: | patient (contmued n
ztud)
Propective siudies
Gattorno gtal 2008 22 1(9%) 2 patients with MAS (both dizcontimsed, cne re-treated without
MAS recwrence)
Vastertetal 2014 20 00 %)
Leguerre et 2l 2008 20 1(5%) 1 patient wathdraw duwe to an SAE: vasceral lesshmamasis. This

zerions adverse event sccwred dunng month 6 of anakine
treatment. Anakinm treatment was stopped. and treatment
specific for lesshmomizns was sorted and resulted m 3 favorable
outcome. SJ1A became active agam following treatment
withdrawal and anakinrs was restarted.
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Study No. of
patients

with SAE

Mo, of pts
treated
with
anakdnra

Details

Pascual et al. 30035 & 00 %a)

Two episodes of hypotension and vomating with negatrve viral
and bacterial cultures in 1 patient whe had underdymg
noyocardial dysfimetion ceourred durning treatment. Therapy was
restarted after resolition of the symptoms without
comphications.

Betrospective studies

Migovicetal 2011 46 7(15%)

Zeft et al. 2009 i3

3(9.1%)

Bosm-Semerano et 26
al. 2015

5(19%)

0(0%)

Paudeoetal 2015 25
2 3(14 %)

Manallet et al. 2011

Inzovenetal 2006 14
Ohlzson et al. 2008 7

0(0%)
3(43%)

Hednchetal 2012 4 00 %)

45 evaluable patients

MAS: 5 episodes m 4 pehents dunng treatment, 3 serious
infectons. (There were also § MAS episodes mn 6 patents at
presentation before anakinra treatment.)

1 MAS

1 acute BV nfechion.

1 imjection site stenle abscesses, whuch left hypearpizmented
SCAS.

In this report, the use of anakima 15 desenbed across a vanety
of mdications. The adverse events are not pressnted per
indication. This publication relates to 183 patients where
anakinra was used at least once m any mdication.

Chrerall, 9 %% of patents presented an SAF mainly severs
nfecton (5.1 %5), wath no difference in frequency between
pediatric and adult patients.

5 patients with 514 expenenced SAE=. | pahent treated wnth
anakimra 2 me'kg'day expenenced severe tomdemua assocated
chrome myocardins after 156 days of treatment; the patient died
3 days after anakmra withdrawal due to disease flare with acute
mvocardits. 3 patents expenenced MAS and 1 scarlet fever

1 patient stopped due to severs skin reaction
1 patients stopped due to severs pneumora
2 patients with MAS

1 patient developed gastroenterins with pre-renal farlme
requinng inctropic support one month after starting anakirra

1 patient developed a chromie cough wath chubbing one year
after starting anakinra. Lung Wopsy showed changes secondary
to adenovimus mfection. The patient also developed vancella
poeumonitis requnng hospital admizsion 2 years after starting
anzkinra.

1 patient developed MAS 2 weeks after start of anzkmra
conconutznily with poatve evidence of HHVE imfection. The

Individual casze studies
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Study No.of pt=  No.of Detail=

treated patients

with with SAF

anakinra

Cannz et al. 2008 3 3 (100 %) 3 patients with hepatitis treated with anakirra were selected for

this case study
Panent 1 had no Irver fiumetion test elevations prior to treatment
with anakinra, while patient 2 had muld transanwmefis wath MAS
Just prier to mitiation of anzkmra, and patient 3 had mulhple
bouts of transammitis with flu-like illnesses both before and
after her scute hepatifi=.
After development of sbdomumal pam m all patients and
jaundice in 2 patients, zcute hepatiis was diagnosed between 44
and 250 days after imhizhon of anakmra treatment. Patient 1
also had a prolongation of prothrombm fime.
Lrver biopsies had mixed inflammatery mfiltrates wath
associated hepatocellular mpmy sugzestive of an exogenous
ingger.
In zll patients, hepatifis persisted despite cessation of known
hepatotome drugs unil discontouztion of anakmm . Cessaton
of anzkmra resulted m rapid tmprovement of lver enzymeas, but
two pattents experienced 3 STLA flare.
Panents | and 2 were restarted on anzkinra for refractory
disease, without further liver problems.
| patient 15 also meluded in Mizmovic et al. 2011,

TOTAL 173 33 (12 %a)
No=2umber; MAS=Macrophage activation syndrome; SAF=Senous adverse event; SJLA=S5vsterme prvemle

There were 6 patients with JIA that experienced 7 SAEs during study 990758/990779, whereof 1 patient
with SJIA experienced 2 of the SAEs. Various serious infections constituted the most common type of
SAEs, 4 out of 7 (Table 29). There are no indications of a different SAE risk or profile in SJIA patients
compared to the total safety population of the study.

SAEs were reported for 33 out of 273 (12 %) patients in the published studies (Table 30). MAS is
identified here as an SAE but has a known association with SJIA (Sawhney et al. 2001). There were 14
reports of MAS in 13 patients. The majority continued or re-started anakinra without recurrence of MAS.
There were no reports of MAS in the 2 randomized trials.

The study by Canna et al. 2009 specifically investigated SJIA patients with hepatitis who were taking IL-1
RA and hence the 100 % result for the proportion of patients with this event. One of the Canna et al.
2009 patients was also reported by Nigrovic et al. 2011. 2 patients restarted anakinra without further
liver events.

The SAE profile in study 990758/990779 is similar to that seen in published articles included in this
application and in studies of adult RA patients. With the exception of MAS, the types of SAEs seen in
anakinra treated SJIA patients concur with the known safety profile of anakinra.

SAEs in Still” s disease with adult onset

The most commonly described events leading to anakinra discontinuation are various types of skin
reactions.

Infections, bacterial and viral, are described both as SAEs, severe AEs and as cause for temporary or
permanent withdrawal of anakinra treatment. Only 2 events of MAS are described, possibly indicating a
lower frequency of MAS in adult Still's patients compared to paediatric.
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Table 31 — Summary of SAEs in published studies in Still’'s disease with adult onset

Sindy No, of pis No.of Dretails
treated with  events
analanra reported
ms SAFs
Fandomired open label study
MNordstrom et 2l 2013 16 1 | patient wathdrew durng the randomized phase due

toa disease flaye (reponted as SAE), but continued
the open-label extermon with combmed analonra and
MTL

Prospective tmdies
Lakanietal 2011 25 1]
Leaquere &t al 2008 15

3 patients withdraw dus to severs whcanal reactons

1 patients wathdrew due to skin rash after | month and 3
ltnndhmdmmmumm
withdrawal

1 event sach of bronchitis

1 mneompheated hapanhs A

1 cutaneous infection :ﬂu’lpuﬂ:mg

1 osteonecrosis of the femoral hup, The osteoneaoss was
connidered related to lomg-lastmg corticosteroid treatment
b the mrvasnzator

Eamraspeetive sudie:
Ortiz-Sanuan et al 2015 41 ]

Emﬂﬂ:mdmmmmﬁmn
1 wntheramn doe to phalany sstesmyelin:
1 vathdrawn due to eopuatory tract Infechon

(peeudomonas aauzZinesd) and an abscess m 2 ghateal
mscle
1 wathdrawn due to myopathy with elevaton of mm=cle
SLTVIIES
Rosm-Semerane, 2015 35 3 1 prevmonua, 1 VZV mfection, and 1 MAS and with a
#276 conconutant mfecton
Gazmpastro et 3l 3013 28 i ] 2 wathdrawn due to rash at the aite of myechions
Cavalli et al 3015 20 ]
Caampaeto et al. 010 12 ] 1 wathdrawn due to razh at the ate of myection
Thounetal 2013 10 ]
Geifand Valentin et al & ]
20l4b
Total m 4(0.2 %)

MAS= Macrophape achvaton syndrome; MT N =Methotrexate: No =Number; SAF=5enous adverse event

Significant adverse events
Infections

In the total study population described in study 990758/990779, serious infections were uncommon and
there were no indications of an increasing frequency of infectious episodes over time, rather the
frequency tended to be lower during the latter part of the study. Younger patients and females seemed to
be more affected by infectious episodes, however, the reason for this is not clear.

Upper respiratory tract infections were the most commonly reported infectious events.

There are no indications that the sub-group of SJIA patients has a different safety profile with regard to
infectious episodes compared to the full population in study 990758/990779. Infections were reported in
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most published studies, both in paediatric and adult patients with Still's disease. Most were non-serious,
but a small number were serious and required temporary or permanent withdrawal of anakinra
treatment.

An increased risk for serious infections has been associated with anakinra and the current data support
that this is true also for patients with Still's disease. Infections are well recognized triggers for MAS in
patients with Still's disease. This should be taken into account when deciding on discontinuing anakinra
treatment during a severe infection.

In conclusion, there are no indications of relevant differences in the frequency of non-serious and serious
infections between Still’s patients and other populations treated with anakinra. In addition to routine
post-marketing safety surveillance reports, all serious infections are systematically reviewed by Sobi at
the individual case level.

Injections site reactions

Different types of ISRs are generally the most commonly reported AEs in the studies included in this
submission. In post-marketing safety surveillance reports, ISRs are also the most frequently reported
events. In general, ISRs are most frequent in the paediatric population and least frequent in elderly. The
vast majority of reported ISRs, both in clinical studies and in reports from post-marketing use, are non-
serious and of mild to moderate intensity. ISRs typically appear within 2 weeks of therapy and disappear
within 4 to 6 weeks, as reported in RA studies. The early appearance and subsequent disappearance
applies also to Still’s patients. It is notable that only few patients were described to have discontinued
treatment due to ISRs.

It is known that cooling of the injection site, warming the injection liquid, use of cold packs (before and
after the injection), and use of topical corticosteroids and antihistamines after the injection can alleviate
the signs and symptoms of ISRs. No measures used to alleviate ISRs are described either in published
studies or in study 990758/990779, possibly because the effects of such measures were unknown at the
time when several of the studies were performed.

MAS (macrophage activation syndrome)

MAS is identified as an SAE although it has a known association with Still’'s disease, especially SJIA
(Ravelli et al. 2015). In the total Still's disease population included in the literature search, consisting of
505 patients, there are 15 reports of MAS in 14 patients treated with anakinra. 13 of the patients with
MAS episodes were paediatrics.

Details are provided in Table 32. In the 3 randomized trials there are no reports of MAS either in patients
treated with anakinra or control drug.
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Table 32 — Reports of MAS in studies in Still’s disease with paediatric onset

Srudy No No. Commant:
of of
pt. | MAS

Cattorno n 2

On day 13 of treatment. ] pahents (patients 511 and S271) presented with Iaboratery
etal 3008 featmes conmistent wath MAS, 12 marked alevation of Ihver enryme fermtin. and
and were trezted with stepoids and cyclomponne A with rapid control of the MAS.
& months later, pattent 511 was re-treated wath analanra for a relapse of has
underlving disease, without amy further igm of MAS. The parents of patent 521 did
not allow rewnsotution of the treatment with anakonra after complete control of MAS
was achieved

Mismovic 46 b 45 evalushle patents.

atal 2011 MAS was observed on 5 occasions in 4 patents after muhaton of analonra:

1 patient on anakmra 1.2 me'ky'day with abmpt discontmuanon of steroids 2 weslcs
inte therapy:

1 pahent on anaknra 13 me'ke'dsy developed Epstem-Barr vimes infechon 4 month-
into therapy:

1 pahent on anakinra monotherapy | 6 me'kg'day had 2 eprsodes MAS at 5 and 8
months The patent was treated with cyclosporme 4 and coricosterords. Analonra
was withheld for 2 days during the 2™ episode but was then restarted:

1 patient presented with MMAS kad recerved corhcostermds, evelosporine, and
aralima 1.6 mekg/'day. The patient developed a second episode om day 18 that
responded to corticosteroids and anakmm at 2.2 mgke'day.

Zeftetal | 33 1 One patient developed MAS winle recenang smalonra at 1.1 mgkg

2009

Foum- 26 3 In thus repart, the uze of analonra 15 descbed across a vanety of mdicabons. The
Semerano adverse svents are not presented par indication. Thy: publicanon relates to 133 patents
atal where anakinra was nsad at least ones m any mdreanon

2013 3 patients with SJLA experienced MAS

Manallet | 22 2 Beprﬂchnmﬁﬁmtﬂﬂlhmnfﬂﬂﬂdﬁmanﬂiuﬁhnﬂdﬁ:gﬂm
et al

_f'.[]ll

Hednchet | 7 1 A 2 T5-vear-old patient mihally responded to analmra (4 me'ke) wathun 10 davs, bt
al 2012 relapsed after 1 weeks and developed MAS when be also presented wath positive

evidence of HHVS mfection Prednisolone was added and tapered over the following
weeks The prnent remamad on anaknra dwing and after the MAS episade

MAS=Macropha ge actrvation syndrome; SM1A=5ystemec juvenile wdiopathae athnts

As described in several publications, infections are well recognized triggers for MAS in Still’s disease
patients. This should be taken into account when deciding on discontinuing anakinra treatment during a
severe infection. The majority of Still’s patients with MAS episodes described in the literature continued or
re-started anakinra treatment without recurrence of MAS.

Anakinra, with or without additional immunosuppressive therapy, has been used for successful treatment
of MAS (Minoia et al. 2014, Miettunen et al. 2011) Also in patients already treated with anakinra when

developing MAS, an increase of the anakinra dose can help alleviating the MAS, as described by e.g.
Nigrovic et al. 2011.

A causal relationship between anakinra and MAS has not been established.
Laboratory findings
Clinical chemistry, haematology, and urinalysis were systematically reported for JIA and SJIA patients in

study 990758/990779. A total of 4 SJIA patients experienced laboratory toxicities of grade 3 during
anakinra treatment.
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Open-label phase Study 990758 and the blinded phase: One SJIA patient experienced a haemoglobin
toxicity grade 3 on study Day 1, haemoglobin was 73 g/L. The patient discontinued the study on the
same day due to an AE of injection site pain. One SJIA patient experienced a calcium toxicity grade 3 on
study Day 200, with calcium of 1.6 mmol/L. The patient continued anakinra treatment and completed the
whole study. Another SJIA patient experienced an albumin toxicity grade 3 while receiving anakinra;
albumin was 20 g/L. This patient discontinued the study 2 weeks later due to a disease flare. Both
patients received anakinra when the toxicities occurred.

Another SJIA patient experienced 2 haemoglobin toxicities grade 3 while on placebo.

One JIA patient experienced transient neutropenia (neutrophils < 1.0 x 109/L) on Day 141 (blinded
phase) with a count of 0.79 x 109/L while on anakinra; the count recovered to 1.0 x 109/L by the next
study visit. The neutropenia was not associated with an SAE or infection.

Another JIA patient experienced a grade 4 increase in calcium during the open label phase. The subject
had been taking a calcium supplement prior to the increase.

A third JIA patient experienced an ALT toxicity grade of 3 while on anakinra. This was reported as a non-
serious unrelated AE. In addition this patient had another non-serious adverse event of PT “Hepatic
function abnormal” one month later. Both events resolved and were considered mild and not related to
anakinra treatment by the investigator. During the blinded phase, while on anakinra, the same patient
experienced another ALT toxicity grade of 4 and a concomitant AST toxicity grade of 3. In none of the 3
cases was there a concomitant increase of bilirubin above the upper reference limit. The patient
continued anakinra treatment and completed the study after a total of 442 days.

Open-label Study 990779: No clinically relevant trends were observed in laboratory parameters during
the open-label study 990779.

Transient neutropenia occurred in one SJIA patient on Day 176 with a count of 0.91 x 109/L; the count
recovered to above 1.0 x 109/L by the next study visit and was not associated with any clinical sequelae.
The patient completed the whole study.

Another SJIA patient experienced an AST toxicity grade 3 on Day 183 with concomitant increases in ALT,
ALP and bilirubin. The increases in liver tests coincided with the patient’s SAE of hepatitis which was
considered by the investigator to be due to a CMV infection. The patient completed the whole study.

No patient experienced any associated clinical sequelae with the grade 3 and 4 laboratory abnormalities.

Laboratory findings are very rarely reported in published studies.

Safety in special populations

Intrinsic factors have not explicitly been studied for Still’s disease.

Elderly patients, mainly patients with RA, who have been exposed to anakinra, have shown a safety
profile that is comparable to that in other adults.

Safety in elderly patients has previously been evaluated, mainly in RA patients. A total of 752 patients >
65 years of age, including 163 subjects > 75 years of age, have been studied in earlier, company
sponsored clinical trials. No differences in the safety profile were observed between elderly and younger
subjects, except for ISRs that were less frequent among elderly patients.

Studies in patients with hepatic and renal impairment have shown that anakinra mainly is excreted
through the kidneys and that mean plasma clearance of anakinra after s.c. administration in subjects with
severe renal insufficiency (creatinine clearance < 30 mL/min) and end stage renal disease was reduced
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by 70 % and 75 %, respectively (study 20000268). Anakinra is not eliminated by dialysis, removal of
anakinra via HD and CAPD is minimal (< 2.5 % of total clearance).

For patients with hepatic insufficiency, no dosage adjustment is warranted.

Safety related to drug-drug interactions and other interactions

Interactions between anakinra and other medicinal products have not been investigated in formal studies.
In clinical trials, no interactions between anakinra and non-steroidal anti-inflammatory drugs,
corticosteroids, and DMARDs have been observed.

Patients treated with anakinra and etanercept were observed to have a higher rate of serious infections
(7 %) and neutropenia than patients treated with etanercept alone in study 20000223 and its extension
20010190 in patients with RA receiving background treatment with methotrexate. The rates of serious
infections and neutropenia in patients treated with the combination of anakinra and etanercept are also
higher than what has been observed in previous trials where anakinra was used alone.

Use of anakinra in combination with TNF blocking agents is therefore not recommended.

The formation of CYP450 enzymes is suppressed by increased levels of cytokines (e.g., IL-1). In
conditions with increased IL-1 levels it may be expected that for an IL-1 receptor antagonist, such as
anakinra, the formation of CYP450 enzymes could be normalized during treatment. This would be
clinically relevant for CYP450 substrates with a narrow therapeutic index (e.g., warfarin). Upon start or
end of anakinra treatment in patients on these types of medicinal products, it may be relevant to consider
therapeutic monitoring of the effect or drug concentration of these products and the individual dose of the
medicinal product may need to be adjusted.

This potential interaction is valid for patients with Still's disease, as well as for CAPS and RA, and is
reflected in Section 4.5, Interaction with other medicinal products and other forms of interaction, in the
SmPC.

Discontinuation due to adverse events

No SAE caused a patient to discontinue the study 990758/990779. However, 1 out of 15 SJIA patients
was permanently withdrawn due to an AE during the initial open label phase in study 990758. The patient
discontinued on Day 1 of the open-label phase due to ISRs.

Post marketing experience

The AEs associated with anakinra use in adults are well documented since its approval for treatment of
RA in 2001. By September 30, 2016, there were 2885 case reports with 5932 medically confirmed post-
marketing AEs in the Sobi Safety Database.

Figure 13 provides an overview of the number of AEs by SOC in all indications combined from the Sobi
Safety Database. “General disorders and administration site conditions” is the SOC with most reported
AEs. This SOC contains AEs indicating various types of injection site reactions, the most common
anakinra adverse drug reaction. The distribution of AEs in the Sobi Safety Database corresponds to the
known safety profile of anakinra.
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Figure 13 — Number of AEs by SOC, all indications

Source: The Sobi Safety Database, cur-off date; September 30, 2014
AE=Adverse event; SOC=5ystem organ class

Adverse events in paediatric and adult patients with Still's disease

There are 566 medically confirmed post-marketing reports with 1346 AEs in the Safety Database
concerning patients where the indication for anakinra treatment is reported to be Still's disease in either
paediatric or adult patients. Out of these, 237 reports (42 %) with 570 AEs concern paediatric patients.
There are 102 case reports with a total of 193 AEs, whereof 54 serious, where the age or age group is
unknown. These reports have been included in the adult population.

There are only minor differences in the distribution of SAEs over MedDRA SOCs in paediatric and adult
patients with Still” s disease.

It is notable that events of MAS constitute 74 % of all SAEs seen in paediatric patients with Still's disease
but only 38 % in adults. The reason for this difference in frequency is not clear. The frequency of fully
developed MAS in SJIA and AOSD is similar, 10 to 15 %. However, the true frequency of MAS in SJIA
may be higher since subclinical and mild MAS occurs in another 30 to 40 % of patients with SJIA
(Gerfaud-Valentin et al. 2014a,Ravelli et al. 2015).

As when comparing all AEs there are some differences in the distribution of SAEs across indications. The
major difference is the higher relative frequency of MAS and hepatobiliary events in patients with Still's
disease.
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Figure 14 — Distribution of SAEs by SOC, patients with Still’s disease and other indications

Vasoular disorders I
surgical and medical procedures I
Sooal crcumstances
5kin and subcutaneous tiksue disorders I
Resparatory, thoracic and mediastinal disorders I
Reproductive system and breast disorders
Renal and urinary disorders I
Peychiatric disorders BB
Product msues
Pregnancy, puerpenium and pennatal conditions e
MNervous system disorders [
MNeoplasms benign, malignant and unspecified (incl... I——
Misculaskeletal and connective tEsus disorders
Metabolem and nutriton disorders @™
I'h'EEIlgHDCH&S ..
Injury, poisoning and procedural complications — |e—
Infections and infestations S
mimure system disorders .
Hepatobahary disorders I e———
General deorders and admenistration site conditions. I .
Gastrointestinal disorders I
Eye disorders W
Endocrine disorders
Ear and labyninth disorders |
Congenital, familial and genetic disorders I
Cardiac disorders  IE—
Blood and lymphatic system disorders I

B Other mdcations W Stll's

MAS is a known serious complication to Still's disease. The frequency of fully developed MAS in Still's
disease is 10 to 15 % (Gerfaud-Valentin et al. 2014a,Ravelli et al. 2015). Anakinra has not been
associated with MAS and it should be noted that there are multiple reports describing anakinra as a
successful treatment for MAS.

Anakinra has been associated with signs of liver injury, including non-infectious hepatitis. However,
various signs of hepatocellular injury are also common manifestations of Still's disease, both in paediatric
and adult patients, and are also common in patients that develop MAS, including subclinical MAS.

2.5.1. Discussion on clinical safety

The presented data in paediatric and adult patients with Still’s disease together with substantial safety
data from post-marketing in both Still’'s disease and other indications are overall adequate to evaluate
short term safety of anakinra in the proposed indication.

No new adverse events have been identified. The most common adverse events were ISRs, and most
were mild and did not necessarily lead to treatment discontinuation. Fever, rash and headache are also
common adverse events. The rate of AEs seems to be declining over time. Overall, around 12 % of
patients discontinued treatment, mainly due to injection site reactions or infections. The reporting rate for
ISRs was slightly higher in females than in males. However, there were no major differences between the
AE profiles in male vs. female patients. The infections rate is higher in children of younger age, but this is
not considered related to Kineret treatment.
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12 % of the paediatric patients in the published studies experienced a SAE compared to 0.4 % in the
adult population. Underreporting is expected in the published studies in the adult population. The most
commonly reported SAEs were infections and MAS. Infection is a well-known risk of anakinra. A trend for
increased rate of infections in children of younger age is reported in Still” s disease patients and CAPS
patients. The most commonly reported infectious episodes were upper respiratory tract infections. There
were no discontinuations due to infectious events. In CAPS patients an increased rate of infection is
documented in patients <2 years (3.4) and 2 to 11 years (2.2), compared with the older age groups.

MAS is more frequent in children, and is probably more related to the underlying condition than to
anakinra treatment. No causal relationship between MAS and anakinra has been established. Infections
may trigger MAS, Anakinra may alleviate symptoms of MAS and cessation of anakinra treatment may
worsen MAS. Recommendations have been included in section 4.4 of the SmPC to guide prescribers in
case of infections and/or MAS.

To guide the prescriber it has been stated in the SmPC that “Macrophage activation syndrome (MAS) is a
known, life-threatening disorder that may develop in patients with Still's disease. If MAS occurs, or is
suspected, evaluation and treatment should be started as early as possible. Physicians should be
attentive to symptoms of infection or worsening of Still's disease, as these are known triggers for MAS.
Available data are limited regarding whether Kineret can be continued during serious
infections in patients with Still’s disease. If Kineret treatment is continued during serious
infections to reduce the risk for a disease flare, careful monitoring is required.”

Discontinuation of anakinra treatment in case of infections in Mb Still patients could increase the risk of
disease flare, with possible increased risk of MAS. Available data are limited regarding whether Kineret
can be continued, but Kineret has been safely administered also during serious infections.

MAS is an important potential risk of Kineret and intensified post marketing safety surveillance is planned.
A specific questionnaire will be sent out if a case report describing MAS in a patient with Kineret is
received. A post marketing prospective observational study in the Eurofever registry via the associated
Pediatric Rheumatology International Trials Organisation (PRINTO) network is ongoing (see Risk
Management Plan section). A final report after one year from the start of the study will be provided. The
proposed methodology is considered adequate.

The overall safety data in other indications are substantial, and the safety information from patients with
Still’s disease is sufficient for assessment of short term safety. A non-interventional PASS is planned to
collect long-term safety data from existing registries.

Overall, the safety profile of anakinra in Still's disease was comparable to the safety in other conditions
besides an increased risk of MAS and hepatobiliary disorders. Data in the submitted studies and post-
marketing reports all indicated an increased risk of hepatobiliary disorders in patients with Still’'s disease.
Also, additional case reports of anakinra related liver toxicity has raised concerns. Though the condition
Still’s disease itself carries a risk of increase in liver values the risk of anakinra induced liver toxicity,
especially in patients with Still's disease is still a concern and precautions addressed in the SmPC,
especially how to monitor hepatic function and early signs of liver toxicity has been included.

2.5.2. Conclusions on clinical safety

Overall, anakinra used in patients with Still’'s disease seems to be well tolerated with an acceptable and
well-known safety profile. Mild and manageable ISRs are the most common adverse events.

Patients with Still’'s disease have an increased risk of infections and infections are also a risk of anakinra.
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The results of the studies and post-marketing reports suggest a risk of liver toxicity with anakinra,
especially in patients with Still's disease. This is adequately reflected in the SmPC. Furthermore, safety
data are still lacking for long-term use in Still’s disease, but appropriate investigation of long-term safety
using registries with data of > 1000 SJIA patients and data going back to 2011 will be conducted.

2.5.3. PSUR cycle

The requirements for submission of periodic safety update reports for this medicinal product are set out in
the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive 2001/83/EC
and any subsequent updates published on the European medicines web-portal.

2.6. Risk management plan

The CHMP received the following PRAC Advice on the submitted Risk Management Plan:

The PRAC considered that the risk management plan version 4.4 is acceptable. The PRAC endorsed PRAC
Rapporteur assessment report is attached.

The MAH is reminded that, within 30 calendar days of the receipt of the Opinion, an updated version of
Annex | of the RMP template, reflecting the final RMP agreed at the time of the Opinion should be
submitted to h-eurmp-evinterface@emea.europa.eu.

Safety concerns

Summary of safety concerns

Important identified risks e Injection site reactions (ISR)

e Immunogenicity

e Serious infections

e Neutropenia

e Allergic conditions

e Hepatic disorders

e Interactions with TNF-antagonists

Important potential risks e Malignancies
e Macrophage activations syndrome (MAS) (not applicable for RA
or CAPS)
e Medication errors including reuse of syringe
Missing information e Use in pregnant women

e Use in lactating women

e Use in patients with cardiac impairment
e Use in patients with chronic infections

e Use in patients with pre-existing cancers
e Interaction with living vaccines
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Pharmacovigilance plan

Study/activity Type,
title and category (1-
3)*

Objectives

Safety concerns
addressed

Status

Date for
submission of
interim or
final reports
(planned or
actual)

Pediatric Rheumatology

Follow the safety of

Emphasis on

Recruitment

Updates will be

Interngtio_nal Trials Eur_opean CAPS _ « serious infections completed, providec_j in _
Organisation patients treated with ] ] follow-up connection with
(PRINTO)/Eurofever Kineret. = malignancies ongoing PSURSs. Final
Registry = injection site report planned
(non-interventional, 3) reactions for 2020.

= allergic reactions

= medication errors,

including reuse of

the syringe
Pediatric Rheumatology Follow-up of long term | Long-term safety Planning Final report
International Trials safety and MAS in and MAS in patients | phase expected end

Organisation
(PRINTO)/Pharmachild
Registry
(non-interventional, 3)

patients with Still’s
disease

with Still’s disease

2018 -
beginning 2019

Risk minimisation measures
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Safety concern

Routine risk minimization measures

Additional risk
minimization
measures

Important identified risks

Injection site reactions
(ISRs)

SPC, Sections 4.2 Posology and method of
administration and 4.8 Undesirable effects
describe the risk. Section 4.2 describes how to
minimize the risk for ISRs.

Educational material for
healthcare professionals
treating patients with
CAPS and still's disease
and patients on how to
address the risk for
ISRs will be provided
together with material
regarding correct
injection procedures and
disposal of used
syringes.

Immunogenicity

SPC, Section 4.8 Undesirable effects describes the
risk.

None

Serious infections

SPC, Sections 4.4 Special warnings and
precautions for use and 4.8 Undesirable effects
describe the risk.

The patients will receive
a patient reminder card.
The card will be titled
“Important Safety
Information” and
include text regarding
serious infections.

Neutropenia

SPC, Sections 4.4 Special warnings and
precautions for use and 4.8 Undesirable effects
describe the risk.

None

Allergic conditions

SPC, Sections 4.4 Special warnings and
precautions for use and 4.8 Undesirable effects
describe the risk.

None

Hepatic disorders

SPC, Sections 4.4 Special warnings and
precautions for use and 4.8 Undesirable effects
describe the risk.

None

Interactions with TNF-
antagonists

Concurrent administration of Kineret and
etanercept or other TNF-antagonists is not
recommended.

SPC, Sections 4.4 Special warnings and
precautions for use and 4.5 Interaction with other
medicinal products and other forms of interaction
describe the risk.

None

Important potential risks

Malignancies

SPC, Section 4.4 Special warnings and precautions
for use describes the potential risk. Followed as a
TME and through the registries.

None

Macrophage activation
syndrome (MAS) (not
applicable for RA or
CAPS)

The event is a potential risk, followed as a TME.
N.B. MAS is not applicable for RA or CAPS
indications.

SPC, Section 4.8 Undesirable effects describes the
potential risk.

Educational material for
healthcare professionals
and patients with Still's
disease describing the
risk of MAS.

Medication errors
including reuse of syringe

SPC, Section 6.6 Special precautions for disposal
and other handling, and package leaflet describes
injection procedures.

Healthcare providers
will instruct patients and
caregivers on correct
injection procedures and
disposal of used
syringes.

Missing information
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Additional risk
Safety concern Routine risk minimization measures minimization
measures

SPC, Section 4.6 Fertility, pregnancy and lactation
Use in pregnant women describes the potential risk. Follow-up of None
pregnancy outcome.

SPC, Section 4.6 Fertility, pregnancy and lactation

Use in lactating women describes the potential risk. None
Use n p_at|en_ts with Routine measures sufficient. None
cardiac impairment
Use in patients with SPC, Section 4.4 Special warnings and precautions
S - . L None

chronic infections for use describes the potential risk.
Use in patients with pre- SPC, Section 4.4 Special warnings and precautions None
existing cancers for use describes the potential risk.
Interaction with living SPC, Section 4.4 Special warnings and precautions

. . . b None
vaccines for use describes the potential risk.

2.7. Update of the Product information

As a consequence of this new indication, sections 4.1, 4.2, 4.3, 4.4, 4.6, 4.8, 4.9, 5.1, 5.2 and 5.3 of the
SmPC have been updated. The Package Leaflet has been updated accordingly.

2.7.1. User consultation

A justification for not performing a full user consultation with target patient groups on the package leaflet
has been submitted by the MAH and has been found acceptable for the following reasons:

The package leaflet included in this submission is identical to the previously readability tested package
leaflet for Kineret (indicated for RA and CAPS) with the only difference between the two leaflets being the
new indication.

As this information is the only differing aspect between the PILs, the result of the Readability Test for the
Kineret (indicated for RA and CAPS) also applies to Kineret (indicated for RA, CAPS and Still’s disease).

2.8. Significance of paediatric studies

The CHMP is of the opinion that Study 2: Open-label study to evaluate safety and clinical response in
patients with neonatal onset multisystem inflammatory disease, and Study 5: A multicentre randomised
double-blind placebo-controlled trial to evaluate safety and efficacy of anakinra in patients with systemic-
onset juvenile idiopathic arthritis. (ANAJIS trial) contained in the agreed Paediatric Investigation Plan
P/0066/2012, are completed, and have been completed after 26 January 2007, are considered as
significant.

In accordance with the criteria foreseen in the ‘EC Guideline on the format and content of applications for
agreement or modification of a paediatric investigation plan and requests for waivers or deferrals and
concerning the operation of the compliance check and on the criteria for assessing significant studies’
(2014/C 338/01), Study 5 is considered significant in line with criteria a) being randomised placebo
controlled comparative efficacy studies, whilst Study 2 is a prospective clinical study, the results of which
contribute to further characterisation of the safety profile of the medicinal product in the paediatric
population.
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3. Benefit-Risk Balance

3.1. Therapeutic Context

3.1.1. Disease or condition

SJIA and AOSD are terms that identify pathological conditions, characterized by similar laboratory and
clinical features, gene expression profiles, pathogenic mechanisms and treatment approaches, indicating
that they are reflections of the same disease, Still” s disease, with the differentiating factor being the age
at onset (with an arbitrarily age cut-off).

Still” s disease is a debilitating and difficult-to-treat disorder with few approved treatment options. In
children it is the most severe form of arthritis. The onset of Still’s disease is characterized by prominent
systemic features with arthritis ensuing slowly during the first weeks or months of disease. Systemic
features tend to subside or become less prominent with persisting arthritis in over half of the patients.
The disease course is often progressive and followed by chronic morbidity, regardless of age at onset.

3.1.2. Available therapies and unmet medical need

To date NSAIDs, glucocorticoids, methotrexate, TNFa antagonists and IL-1/1L-6 inhibitors are used in the
treatment of Still’s disease, but are often only partially effective. The most commonly used treatment has
been glucocorticoids which are effective in controlling systemic symptoms, as well as arthritis. However,
this is achieved at high doses (often at doses markedly higher than 1 mg/kg/day prednisone equivalent)
which are associated, in the long term, with a wide range of adverse events, including osteoporosis,
pathological fractures (e.g. vertebral compression), cataracts, growth retardation, diabetes, and
susceptibility to infection.

The IL-1p inhibitor canakinumab is approved for treatment of Still’s disease, and the IL-6 inhibitor
tocilizumab is approved for treatment of SJIA. However, these treatments are to be used in second-line
after inadequate response to NSAIDs and systemic corticoids. Both can be given as monotherapy or in
combination with methotrexate. Kineret was applied for a first-line indication, but during assessment this
was restricted to first-line in patients with moderate to severe disease activity or in patients with
continued disease activity after treatment with non-steroidal anti-inflammatory drugs (NSAIDs) or
glucocorticoids to reflect as this was the main patient population in the clinical studies submitted to
support the application.

When a diagnosis of AOSD or SJIA is suspected, it might be appropriate to use a short-acting IL-1
inhibitor such as anakinra to investigate whether the disease process is actually responding to IL-1
blockade.

Anakinra is today being used off-label for treatment of Still's disease. The recommendations issued by the
CARRA (DeWitt et al. 2012,Kimura et al. 2014) and the ACR (Ringold et al. 2013) to use anakinra in the
treatment of SJIA underpins the importance of a short-acting IL-1 inhibitor for the treatment of the
disease.

3.1.3. Main clinical studies

The evidence to support the benefit of anakinra in Still’s disease is mainly based on bibliographical data
from real-world clinical studies. The paediatric investigational plan included a prospective, randomized,
double-blind, placebo-controlled, MAH-sponsored study to evaluate the safety, clinical response, and
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pharmacokinetics of anakinra in JIA, including a subpopulation of SJIA patients (study 990758), a

prospective, multicentre, randomized, double-blind, placebo-controlled, investigator-sponsored study to
evaluate safety and efficacy of anakinra in patients with SJIA (Quartier et al. 2011) and a meta-analysis
of available published data on efficacy and safety of anakinra in patients with SJIA (Meta-analysis SJIA).

The assessment of known and potential risks of anakinra treatment in Still's disease are also based on
bibliographical data, but mostly on data from the use of anakinra in company-sponsored clinical studies in
multiple indications, and the company post-marketing safety database, including Individual case safety
reports (ICSRs) from patients treated for Still’s disease as well as other indications.

3.2. Favourable effects

The safety and efficacy have been demonstrated in a published randomized controlled study in 24 SJIA
patients treated with Kineret for up to 1 year. After a 1-month blinded phase, 8 of 12 patients in the
Kineret treated group were identified as modified ACRpedi30 responders compared to 1 of 12 in the
placebo group. At the same time point, 7 of 12 in the Kineret treated group were classified as ACRpedi50
and 5 of 12 as ACRpedi70 responders compared to none in the placebo group. 16 patients completed the
subsequent open label phase and among 7 responders at month 12, 6 had stopped glucocorticoid
treatment and 5 of them had inactive disease.

In a published prospective, uncontrolled, observational cohort study of 20 patients with new-onset SJIA
Kineret was used as initial therapy after failure to respond to NSAIDs, but before the use of DMARDs,
systemic glucocorticoids, or other biologic agents. Treatment with Kineret resulted in normalization of
body temperature in 18 of 20 patients. At 1 year follow-up, 18 of 20 patients showed at least an adapted
ACRpedi 70 response, and 17 of 20 patients reached an adapted ACRpedi 90 response as well as inactive
disease.

The safety and efficacy of Kineret versus DMARD have been reported in a published 24-week multicentre,
randomized, open-label study of 22 patients with glucocorticoid-dependent refractory AOSD. At Week 24,
6 of 12 patients on anakinra were in remission versus 2 of 10 patients on DMARDs. During an open-label
extension phase, switching or add-on treatment with the comparator drug was possible if improvement
did not occur within 24 weeks. 17 patients completed the open-label extension phase (Week 52), of
which 7 of 14 Kineret-treated patients, and 2 of 3 patients on DMARDs, were in remission at that time
point.

Additional published data in Still’s disease indicate that Kineret induces a rapid resolution of systemic
features such as fever, rash, and elevation of acute phase reactants. Glucocorticoid doses can in many
cases be reduced after initiation of Kineret therapy.

Furthermore the beneficial effect of anakinra in Still's disease in both paediatric and adult patients has
been shown in two meta-analyses of published data on efficacy and safety in patients with SJIA which
demonstrated a high response rate, irrespectively of response criteria, in clinically relevant outcomes.

In summary a high rate of normalization of systemic signs of inflammation such as fever, rash and
increased CRP has also been demonstrated across studies. Rash and fever disappeared after few days of
anakinra treatment, and inflammatory markers in all studies, including CRP and ESR, was normalized
within weeks.

Most studies reported use of glucocorticoids and demonstrated that anakinra had a substantial
glucocorticoid-sparing effect, which is of significant clinical benefit to the patients due to the well-known
side-effects of glucocorticoids, especially in long-term treatment.
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The benefits of anakinra have been reported consistently across studies, regardless of study design and
concomitant treatment.

3.3. Uncertainties and limitations about favourable effects

Some patients are identified as non-responders, up to 45 % in the submitted studies. Treatment
response should be evaluated after 1 month. This is reflected in the SmPC.

The evidence to support the benefit of anakinra comes mainly from uncontrolled studies. Only three small
randomized studies are available to support the real-world evidence. Some publication bias is expected.
Also, the publication of results, both prospectively and retrospectively collected, are likely to be from
dedicated centres and the external validity of the results may be questionable.

No children below the age of 2 have been included in the clinical studies; however, efficacy of Kineret in
children below the age of 2 has been shown in few cases identified in the literature. While extrapolation of
efficacy and safety to children below the age of 2 is acceptable, no PK data in children below 8 months
are available to support dosing. The indication is therefore limited to children > 8 months of age and > 10
kg in line with the other Kineret indications.

A potential disadvantage of anakinra is the short half-life (4-6 h). This could imply that in some patients
more than one injection is needed per 24 hours though this was only very rarely effectuated in the clinical
studies. Especially in children with a much higher clearance of anakinra a considerable volume has then
to be injected.

3.4. Unfavourable effects

Safety data for > 400 patients with Still’s disease are available. Supporting safety data from other
indications include more than 6000 patient-years of anakinra treatment in the MAH-sponsored clinical
studies and more than 80,000 patient years of anakinra treatment as post-marketing experience.

The most common adverse events following anakinra treatment is ISRs, mostly mild to moderate that
only rarely lead to discontinuation of treatment. Other common adverse events are fever, rash and
headache. Infections are a serious well-known risk of anakinra treatment. The rate of SAEs was generally
low, with a higher incidence in the paediatric studies (12 %) and probably underreporting in the adult
studies (0.4 %).

Higher incidences of MAS and liver related adverse events were seen in the patients with Still’s disease
compared to incidences in other indications. A causal relationship between MAS and anakinra has not
been established.

3.5. Uncertainties and limitations about unfavourable effects

Recently several case report of anakinra related liver toxicity in Still's disease has been published. A
causal relationship has not been established but cannot be ruled out either. Long term safety data in
Still’s disease are limited but will be evaluated in a PASS study using registry data from > 1000 SJIA
patients.

No children below the age of 2 have been included in the clinical studies, but limited evidence from the
literature and the few cases from the post-marketing safety database indicate similar safety in children
younger than 2 years compared to older children and adults. As mentioned above, while extrapolation of
efficacy and safety to children below the age of 2 is acceptable, no PK data in children below 8 months
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are available to support dosing. The indication is therefore limited to children > 8 months of age and > 10

kg in line with the other Kineret indications.

3.6. Effects Table

Table 33 - Effects Table for anakinra in Still’s disease with paediatric onset

Effect

Short

Description

Favourable Effects

Treatment

Control

Uncertainties/
Strength of
evidence

References

ACR 30 % improvement ACRpedi 73 % (95 % N/A Meta-analysis. Meta-analysis
response in ACR for JIA 30 Cl: 61 % to N= 56 SJIA
criteria 83 %) 4 included
studies. No
comparator
Study- Short-term (up to 3 63 % (95 % N/A Meta-analysis. Meta-analysis
specific months) study- Cl: 54 % to N =111 SIJA
response specific response 71 %) 5 included
studies. No
comparator.
Responder Study specific [Range] Responders: N/A 10 studies
rate definition of [55 — including 197
responder/complete/ 1009%0] patients.
partial Complete Only four
responder/non- responders: studies reported
responder [30 — 86 %] all four respond
Partial ate subtypes.
responders:
[22 — 39 %]
Non-
responders:
[0 — 45 %]
Unfavourable Effects
MAS in study Reports Controlled Placebo MAH-sponsored 990758/990779
MAS 990758/990779 of MAS phase: RCT. llowite, 2009.
No reports
Extension
phase: no
reports
MAS MAS in published Reports 15 reports N/A Data from 1
studies of MAS in 14 RCT, 4
patients, 13 prospective
of the uncontrolled
patients and 8
were retrospective
pediatric uncontrolled
studies, 1 caser
report.
Infections Infections in Quartier Number Controlled multicentre,
study of phase: randomised,
infections 2 in 12 double-blind,
patients placebo-
Extension controlled trial
phase: 48 in
22 patients
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Table 34 - Effects Table for anakinra in Still’s disease with adult onset

Effect

Short

Description

Favourable Effects

Unit

Treatment

Control

Uncertainties/
Strength of evidence

References

Remissio Patients with event 82 % (95 % N/A Meta-analysis. Hong et al,
n rate partial or S Cl: 69.5 % N=134 2014)
complete to 89.7) 8 included studies.
response at
last follow up
Complete Complete event 66.8 % (95 N/A Meta-analysis Hong et al,
remission response at S % CIl: 56.9 N= 106 2014)
last follow-up % to 75.3 5 included studies
%)
Responde Study specific Responders: N/A 10 studies including 156
r rate definition of [73 — patients.
responder/com 100%]
plete/ partial Complete
responder/non- responders:
responder [50 - 100
%]
Partial
responders:
[O - 32 %]
Non-
responders:
[4 - 20 %]
Unfavourable Effects
MAS MAS in Repo 1 MAS case N/A Safety data reported in 9
published rts of reported in studies (1 randomized
studies MAS 180 adult open-labe, 2 prospective
patients and 6 retrospective
(0.6 %) studies)
Infections Infections event 18 N/A Infections reported in 4
reported in S infections out of 9 studies
published reported in N=176
studies 176 patients
(10%)
Infections Infections in event No reports DMARD N=16 Nordstrom et
randomized S 24 week DB + 26 week al, 2012
study OLE

3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects

The benefits of anakinra in Still’s disease has been demonstrated in one MAH-sponsored randomized
clinical trials, two published randomized controlled trials and otherwise in published uncontrolled
prospective and retrospective studies. Anakinra has been used off-label for more than ten years for the
treatment of Still’s disease. Still's disease is a rare condition, and each individual published study is too
small to show significant effect of anakinra in clinically relevant endpoints. As such, the efficacy of
anakinra has been investigated in two meta-analyses, one in paediatric patients and one in adult patients
with Still’s disease, and both meta-analysis show a high response rate of anakinra. Additional clinically
relevant endpoints, e.g. glucocorticoid sparing effect and effect on systemic signs and symptoms all point
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in the same direction and support the use of anakinra in Still's disease. The safety of anakinra in Still’s
disease is well-described in the published studies together with the post-marketing experience also from
other indications. An increased incidence of MAS is likely related to the underlying condition and anakinra
may actually alleviate MAS and not cause MAS. However, data are limited regarding administration of
Kineret during a serious infection in patients with Still's disease. Available data is limited regarding
whether Kineret can be continued during serious infections. If Kineret treatment is continued during
infections, careful monitoring is required. Besides an increase in liver enzymes and a potential increased
risk of anakinra-related liver toxicity in Still’s disease, the overall safety profile is comparable across
indications. The reporting rate of serious adverse events is low, especially in adults, and the most
common AEs are mild to moderate ISSR.

However, data for early treatment are yet limited and restricted to uncontrolled studies. Clinical
guidelines recommend treatment of sJIA with anakinra as monotherapy only in patients with higher
severity or in patients with continued disease activity after treatment with glucocorticoid monotherapy or
NSAID monotherapy. Patients included in the clinical controlled studies had also in general moderate to
severe disease activity. It should also be noted that canakinumab (llaris) has a second line indication in
Still's disease, and tocilizumab (RoActemra) a second-line indication in SJIA. Taking into account the
known risk of infections with anakinra, and the uncertainties regarding liver toxicity, anakinra as first-line
treatment is restricted to patients with moderate to severe active systemic disease or second line in
patients with continued disease activity after treatment with NSAIDs or glucocorticoids.

3.7.2. Balance of benefits and risks

The high response rates of anakinra across studies and response criteria for patients with Still's disease
are of significant clinical value and clear benefit to the patients. The demonstrated glucocorticoid-sparing
effect is considerable. Avoidance or limitation of the well—known side effects of long-term glucocorticoid
treatment is important. The identified potential higher incidence of anakinra related liver toxicity events in
patients with Still’s disease is easily outweighed by the beneficial effects shown in the controlled and
uncontrolled studies.

3.8. Conclusions

The overall B/R of Kineret is positive.

4. Recommendations

Outcome

Based on the review of the submitted data, the CHMP considers the following variation acceptable and
therefore recommends the variation to the terms of the Marketing Authorisation, concerning the following
change:

Variation accepted Type Annexes
affected
C.l.6.a C.1.6.a - Change(s) to therapeutic indication(s) - Addition | Type Il I and 11IB

of a new therapeutic indication or modification of an
approved one
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Extension of indication to include a new indication for Kineret 100 mg/0.67 ml solution for injection in
pre-filled syringe for the treatment of Still’s disease, including Systemic Juvenile Idiopathic Arthritis and
Adult-Onset Still’'s Disease. As a consequence, sections 4.1, 4.2, 4.3, 4.4, 4.6, 4.8,4.9,5.1,5.2 and 5.3
of the SmPC are updated. The Package Leaflet and the RMP (version 4.4) are updated accordingly.
Furthermore, the product information is brought in line with the latest QRD template version 10. In
addition, the marketing authorisation holder took the opportunity to make some editorial changes in the
SmPC and Package leaflet.

The variation leads to amendments to the Summary of Product Characteristics and Package Leaflet and to
the Risk Management Plan (RMP).

Conditions and requirements of the marketing authorisation

Periodic Safety Update Reports

The marketing authorisation holder shall submit periodic safety update reports for this product in
accordance with the requirements set out in the list of Union reference dates (EURD list) ) provided for
under Article 107c(7) of Directive 2001/83/EC and published on the European medicines web-portal.

Conditions or restrictions with regard to the safe and effective use of the
medicinal product

Risk management plan (RMP)

The MAH shall perform the required pharmacovigilance activities and interventions detailed in the agreed
RMP presented in Module 1.8.2 of the Marketing Authorisation and any agreed subsequent updates of the
RMP.

In addition, an updated RMP should be submitted:
At the request of the European Medicines Agency;

Whenever the risk management system is modified, especially as the result of new information being
received that may lead to a significant change to the benefit/risk profile or as the result of an important
(pharmacovigilance or risk minimisation) milestone being reached.

Additional risk minimisation measures

Prior to launch of the new indication Still’s disease for Kineret in each Member State the Marketing
Authorisation Holder (MAH) must agree about the content and format of the educational programme,
including communication media, distribution modalities, and any other aspects of the programme, with
the National Competent Authority.

The main objectives of the programme are to provide information on the method of administration, raise
awareness on the potential risk of macrophage activation syndrome (MAS) and on the potential risk of
serious infections.

The MAH shall ensure that in each Member State where Kineret is marketed, all healthcare professionals
and patients/caregivers who are expected to prescribe or use Kineret have access to/are provided with
the following educational package:

e Physician educational material
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e Patient and caregiver information pack

e The physician educational material should contain:
0 The Summary of Product Characteristics

0 Guide for healthcare professionals

e The Guide for healthcare professionals shall contain the following key elements:

o0 The importance of explaining the use of the syringe and correct injection technique to patients
and/or caregivers

0 That it is not recommended to start treatment with Kineret in patients with an ongoing infection

o Information on macrophage activation syndrome (MAS) in patients receiving the product for
the treatment of Still’s disease

o

The importance of providing patients and/or caregivers with the educational material

The patient and caregiver information pack should contain:

o Patient information leaflet

o

The patient and caregiver guide

o

The patient reminder card

The patient and caregiver guide shall contain the following key messages:
o Instructions on use of the syringe
o0 Instructions on correct injection procedures and disposal of used syringes

o How to manage injection site reactions

The patient reminder card shall contain the following key messages:
o Patient identification
o Contact details of their physician
0 The prescribed dose of Kineret
0 The early signs indicative of MAS

o A description of the signs of serious infections

Paediatric data

Furthermore, the CHMP reviewed the available paediatric data of studies subject to the agreed Paediatric
Investigation Plan (P/0066/2012) and the results of these studies are reflected in the Summary of
Product Characteristics (SmPC) and, as appropriate, the Package Leaflet.
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In accordance with Article 45(3) of Regulation (EC) No 1901/2006, significant studies in the agreed
paediatric investigation plan P/0066/2012 have been completed after the entry into force of that
Regulation.

5. EPAR changes

The EPAR will be updated following Commission Decision for this variation. In particular the EPAR module
8 "steps after the authorisation™ will be updated as follows:

Scope

Extension of indication to include a new indication for Kineret 100 mg/0.67 ml solution for injection in
pre-filled syringe for the treatment of Still’s disease, including Systemic Juvenile Idiopathic Arthritis and
Adult-Onset Still's Disease. As a consequence, sections 4.1, 4.2, 4.3, 4.4, 4.6, 4.8, 4.9, 5.1, 5.2 and 5.3
of the SmPC are updated. The Package Leaflet and the RMP (version 4.4) are updated accordingly.
Furthermore, the product information is brought in line with the latest QRD template version 10. In
addition, the marketing authorisation holder took the opportunity to make some editorial changes in the
SmPC and Package leaflet.

The variation leads to amendments to the Summary of Product Characteristics and Package Leaflet and to
the Risk Management Plan (RMP).

Summary

Please refer to the scientific discussion Kineret EMEA/H/C/000363/11/0056.

Attachments

1. SmPC, labelling and Package Leaflet (changes highlighted) as adopted by the CHMP on 22
February 2018.
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Reminders to the MAH

1. In accordance with Article 13(3) of Regulation (EC) No 726/2004 the Agency makes available a
European Public Assessment Report (EPAR) on the medicinal product assessed by the Committee for
Medicinal Products for Human Use. The EPAR is first published after the granting of the initial
marketing authorisation (MA) and is continuously updated during the lifecycle of the medicinal
product. In particular, following a major change to the MA, the Agency further publishes the
assessment report of the CHMP and the reasons for its opinion in favour of granting the change to
the authorisation, after deletion of any information of a commercially confidential nature.

Should you consider that the CHMP assessment report contains commercially confidential
information, please provide the EMA Procedure Assistant your proposal for deletion of
commercially confidential information (CCI) in “track changes” and with detailed justification by
09 March 2018. The principles to be applied for the deletion of CCI are published on the EMA
website at
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2012/03/WC500124536.pdf.

2. The MAH is reminded that, within 30 calendar days of the receipt of the Opinion, an updated version
of Annex | of the RMP template, reflecting the final RMP agreed at the time of the Opinion should be
submitted to h-eurmp-evinterface@emea.europa.eu.

3. The MAH is reminded to submit an eCTD closing sequence with the final documents provided by
Eudralink during the procedure (including final Pl translations, if applicable) within 15 days after the
Commission Decision, or prior to the next regulatory activity, whichever is first. For additional
guidance see chapter 4.1 of the Harmonised Technical Guidance for eCTD Submissions in the EU.
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