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ANTI-IL-6 RECEPTOR ANTIBODY FOR TREATING JUVENILE IDIOPATHIC
ARTHRITIS

RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No. 62/799,698, filed
January 31, 2019; U.S. Provisional Application No. 62/851,474, filed May 22, 2019, U.S.
Provisional Application No. 62/935,395, filed November 14, 2019; and European Application
No. 19306553.9, filed on December 3, 2019; each of which is incorporated herein by reference
in its entirety.

FIELD

The present disclosure relates to the field of therapeutic treatment of juvenile idiopathic
arthritis, such as systemic juvenile idiopathic arthritis and polyarticular-course juvenile
idiopathic arthritis (which comprises polyarticular and extended oligoarticular juvenile idiopathic
arthritis). Certain aspects of the invention relate to the use of interleukin-6 receptor (IL-6R)
antagonists, such as anti-IL-6R antibodies, to treat systemic juvenile idiopathic arthritis and

polyarticular-course juvenile idiopathic arthritis.

BACKGROUND

Juvenile idiopathic arthritis (JIA) is the most common rheumatic disease of childhood.
JIA is defined by the International League of Associations for Rheumatology (ILAR) as arthritis
of unknown etiology with onset before 16 years of age and persists for at least 6 weeks with
other known conditions excluded (Petty, R.E. et al., 2001. J] Rheumatol. 2004;31(2):390-2;
Giannini, E H. ef al., 1997 Arthritis Rheum. 40(7):1202-9; and Macaubas, C. et al., 2009 Nat
Rev Rheumatol. 5(11):616-26). The condition comprises seven subtypes as defined by the ILAR
including polyarticular-course JIA and systemic JIA. See Petty, R.E. et al., 2001. J Rheumatol.
2004;31(2):390-2, incorporated by reference herein in its entirety.

There is no known cure for JIA. While conventional treatments may be utilized for the
treatment of affected individuals, more effective treatments for treating persistent types of JTA

are needed.
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SUMMARY

This disclosure provides, inter alia, methods for treating JIA in a subject in need thereof
comprising administering an effective amount of an antibody that specifically binds IL-6R.

In an embodiment, the JIA is systemic JIA (sJTA).

In an embodiment, the antibody that specifically binds to the IL-6R comprises a heavy
chain variable region of sequence SEQ ID NO: 1 and the light chain variable region sequence of
SEQ ID NO: 2.

In various embodiments, the antibody comprises a heavy chain variable region (VH) and
a light chain variable region (VL), wherein the VH comprises the three complementarity
determining regions (CDRs) found within the sequence of SEQ ID NO:1 and wherein the VL
comprises the three CDRs found within the sequence of SEQ ID NO:2. In various embodiments,
the anti-IL-6R antibody or antigen-binding fragment thereof comprises three heavy chain
complementarity determining regions (HCDRs; 1.e., HCDR1, HCDR2 and HCDR3) and three
light chain complementarity determining regions (LCDRs; i.e., LCDR1, LCDR2 and LCDR3),
wherein the HCDR1 comprises the amino acid sequence of SEQ ID NO: 3; the HCDR2
comprises the amino acid sequence of SEQ ID NO: 4; the HCDR3 comprises the amino acid
sequence of SEQ ID NO: 5; the LCDR1 comprises the amino acid sequence of SEQ ID NO: 6;
the LCDR2 comprises the amino acid sequence of SEQ ID NO: 7; and the LCDR3 comprises the
amino acid sequence of SEQ ID NO: 8.

In an embodiment, the antibody is sarilumab.

In various embodiments, no other disease modifying antirheumatic drug (DMARD) is
administered with the antibody. In some embodiments, at least one other DMARD is
administered to the subject. In an embodiment, at least one other DMARD is administered to the
subject concurrently with or at the same time as the antibody.

In some embodiments, the subject is suffering from at least one symptom of sJIA such as
arthritis in at least 1 joint for at least 6 weeks duration with or preceded by fever lasting at least 2
weeks; evanescent erythematous rash predominantly on the trunk and the extremities;
generalized lymphadenopathy; hepatomegaly and/or splenomegaly; polyserositis; weight loss;
fatigue; malaise; fever; elevated peripheral white blood cell (WBC) count (25 000 to 50
000/mL?); increased platelet count (e.g., >1 x 10°), markedly elevated erythrocyte sedimentation

rate (ESR) of >100 mm/h; anemia; and/or a high ferritin level relative to a healthy subject. In an



10

15

20

25

30

WO 2020/160465 PCT/US2020/016203

embodiment, treating the subject comprises reducing, slowing or halting the progression of, or
otherwise ameliorating any one of (or any combination of) these symptoms.

As used herein, a "symptom" associated with JIA includes any clinical or laboratory (e.g.,
diagnostic) manifestation associated with JIA and is not limited to what the subject can feel or
observe.

In various embodiments, the subject is suffering from at least one symptom of sJIA, such
as limping; stiffness when awakening; reluctance of the subject to use an arm or leg; reduced
activity level; quotidian, high spiking (e.g., reaching about 40°C or at least 40°C) fever; joint
swelling; and/or difficulty with fine motor activities. In an embodiment of the method, the at
least one symptom of sJIA in the subject is improved after administering the antibody.

In various embodiments of the method, the antibody improves at least one score or metric
such as JIA ACR (e.g., JIA ACR30, JIA ACRS50, JIA ACR70, JIA ACR90, and JIA ACR100), a
JIA ACR component (e.g.,count of joints with active arthritis, count of joints with limited range
of motion , physician global assessment of disease activity, acute phase reactant such as
erythrocyte sedimentation rate or C-reactive protein (CRP), childhood health assessment
questionnaire, patient (or parent) global assessment of overall well-being,), and/or reduced fever
(e.g., in subjects with a fever when the antibody is first administered), reduction from baseline of
amount of corticosteroid use (e.g., glucocorticoids), and/or Juvenile Arthritis Disease Activity
Score (such as Juvenile Arthritis Disease Activity Score-27). In various embodiments of the
method, the improvement is characterized by at least one score or metric, such as JIA ACR30,
JIA ACRS50, JIA ACR70, JTA ACR90, and/or JIA ACR100. In various embodiments of the
method, the improvement is characterized by at least one score or metric, such as physician
global assessment of disease activity score, patient or parent assessment of overall well-being,
childhood health assessment questionnaire, number of joints with active arthritis, number of
joints with limited motion, high sensitivity C-reactive protein, and/or reduced fever (e.g., in
subjects with a fever when the antibody is first administered). In various embodiments, the
improvement is characterized by at least one biomarker. In various embodiments of the method,
the antibody causes clinically inactive disease, as defined by Wallace criteria. Wallace criteria
are defined as physician global VAS <1/10, no active arthritis, no active uveitis, and CRP <10
mg/L. In various embodiments of the method, the antibody causes clinically inactive disease, as

defined by Juvenile Arthritis Disease Activity Score-27- CRP <1. In various embodiments of the
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method, the antibody causes clinically inactive disease or low disease activity, as defined by
Juvenile Arthritis Disease Activity Score-27- CRP <3 8.

In an embodiment of the method, the subject has an inadequate response to current
treatment and is considered as a candidate for a biologic disease modifying antitheumatic drug.

In an embodiment of the method, the subject is between the ages of about 1 and about 17.
In other embodiments, the subject is between the ages of about 4 and about 6 or between the ages
of about 12 and about 18.

In an embodiment of the method, the subject has either 5 or more active joints, or 2 active
joints and systemic symptoms (e.g., a fever). In an embodiment of the method, the subject has
either 5 or more active joints or 2 or more active joints and sJIA fever of greater than about 37.5C
for at least 3 out of any 7 consecutive days despite glucocorticoids at a dose stable for at least 3
days.

An “active joint” is a joint with (i) swelling within the joint not due to deformity, and/or
(11) limitation of motion with either pain or tenderness.

In an embodiment of the method, the JIA is polyarticular-course JIA (pcJIA). In certain
embodiments, the pcJIA is extended oligoarticular JIA. In various embodiments, the pcJIA is
Rheumatoid factor (RF)-positive polyarticular JIA. In some embodiments, the pcJIA is RF-
negative polyarticular JIA. In an embodiment of the method, the subject is between the ages of
about 12 and about 14 or between the ages of about 7 and about 9.

In an embodiment, the antibody that specifically binds to the IL-6R comprises a heavy
chain variable region of sequence SEQ ID NO: 1 and the light chain variable region sequence of
SEQ ID NO: 2.

In various embodiments, the antibody comprises a VH and a VL, wherein the VH
comprises the three CDRs found within the sequence of SEQ ID NO:1 and wherein the VL
comprises the three CDRs found within the sequence of SEQ ID NO:2. In various embodiments,
the anti-IL-6R antibody or antigen-binding fragment thereof comprises three HCDRs (i.e.,
HCDR1, HCDR2 and HCDR3) and three LCDRs (i.e., LCDR1, LCDR2 and LCDR3), wherein
the HCDR1 comprises the amino acid sequence of SEQ ID NO: 3; the HCDR2 comprises the
amino acid sequence of SEQ ID NO: 4; the HCDR3 comprises the amino acid sequence of SEQ
ID NO: 5; the LCDR1 comprises the amino acid sequence of SEQ ID NO: 6; the LCDR2
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comprises the amino acid sequence of SEQ ID NO: 7; and the LCDR3 comprises the amino acid
sequence of SEQ ID NO: 8.

In an embodiment, the antibody is sarilumab.

In various embodiments, no other DMARD is administered with the antibody. In some
embodiments, at least one other DMARD is administered to the subject. In an embodiment, at
least one other DMARD i1s administered to the subject concurrently with or at the same time as
the antibody.

In some embodiments, the subject is suffering from at least one symptom of RF-positive
polyarticular JIA. In some embodiments, the subject is suffering from at least one symptom of
RF-positive polyarticular JIA such as deforming symmetrical polyarthritis that can evolve to
joint subluxation (e.g., in a wrist and/or thumb); a joint contracture (e.g., proximal and distal
interphalangeals, bone overgrowth of proximal interphalangeals, and finger deformities such as
swan-neck or boutonniere deformities); chronic synovial inflammation; articular cartilage loss
and erosion of juxta-articular bone; normocytic chronic anemia; elevated ESR and C-reactive
protein; white blood cell count; asymptomatic arthritis of the cervical spine; and/or micrognathia.
In various embodiments, a subject has joint subluxation (e.g., in a wrist and/or thumb) and/or a
joint contracture (e.g., proximal and distal interphalangeals, bone overgrowth of proximal
interphalangeals, and finger deformities such as swan-neck or boutonniere deformities). In an
embodiment, treating the subject comprises reducing, slowing or halting the progression of, or
otherwise ameliorating any one of (or any combination of) these symptoms. In an embodiment
of the method, the subject is between the ages of about 12 and about 14.

In various embodiments, the subject is suffering from at least one symptom of RF-negative
polyarticular JIA. In various embodiments, the subject is suffering from at least one symptom of
RF-negative polyarticular JIA such as symmetrical polyarthritis with reduced motion, muscle
weakness, and/or decreased physical function. In an embodiment, treating the subject comprises
reducing, slowing or halting the progression of, or otherwise ameliorating any one of (or any
combination of) these symptoms. In an embodiment of the method, the subject is between the
ages of about 7 and about 9.

In an embodiment, the subject is suffering from at least one symptom of extended
oligoarticular JIA. In various embodiments, the subject is suffering from at least one symptom of

extended oligoarticular JTA such as an aseptic inflammatory synovitis that affects more than 4
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joints (e.g., in larger joints, such as knees, ankles, wrists) after the first 6 months of disease;
ambulating with a limp; chronic anterior uveitis; chronic arthritis in a knee or ankle leading to
overgrowth of that limb with subsequent leg length discrepancy; muscle atrophy (e.g., in extensor
muscles such as vastus lateralis, quadriceps when knee affected); and/or flexion contractures in
the knees or wrists. In an embodiment, treating the subject comprises reducing, slowing or halting
the progression of, or otherwise ameliorating any one of (or any combination of) these symptoms.

In various embodiments, the subject is suffering from at least one symptom of pcJIA, such
as limping; stiffness when awakening; reluctance of the subject to use an arm or leg; reduced
activity level; joint swelling; and/or difficulty with fine motor activities.

In an embodiment of the method, the at least one symptom of pcJIA in the subject is
improved after administering the antibody. In various embodiments of the method, the
improvement is characterized by at least one score or metric, such as JIA ACR30, JIA ACRS50,
JIA ACR70, JTA ACR90, and JTA ACR100 defined as improvement in >3/6 of the following core
set variables with no more than 1/6 worsened: (i) a physician global assessment of disease activity
(e.g., by Visual Analogue Scale (VAS)), (i1) patient or parent assessment of overall well-being,
(111) childhood health assessment questionnaire (e.g., by a Childhood Health Assessment
Questionnaire Disability Index (CHAQ-DI)), (iv) number of joints with active arthritis, (v) number
of joints with limited motion, and (vi) an index of inflammation (e.g., high sensitivity C-reactive
protein). In an embodiment, a JIA ACR30 response is when the >3/6 core set variables improve
=30% from baseline with no more than 1/6 worsened by =30%.

In various embodiments of the method, the improvement in disease activity is characterized
by at least one Juvenile Arthritis Disease Activity Score (such as the Juvenile Arthritis Disease
Activity Score-27 that includes 4 measures: Physician global assessment of disease activity,
Parent/patient global assessment of well-being, Count of joints with active disease, and Index of
inflammation (hs-CRP or ESR level)).

In various embodiments of the method, the improvement is characterized by at least one
score or metric, such as physician global assessment of disease activity, patient or parent
assessment of overall well-being, childhood health assessment questionnaire, number of joints
with active arthritis, number of joints with limited motion, high sensitivity C-reactive protein,
and/or Juvenile Arthritis Disease Activity Score (such as Juvenile Arthritis Disease Activity

Score-27).
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In various embodiments of the method, the antibody causes clinically inactive disease, as
defined by Wallace criteria. Wallace criteria are defined as physician global VAS <1/10, no
active arthritis, no active uveitis, and CRP <10 mg/L. In various embodiments of the method, the
antibody causes clinically inactive disease, as defined by Juvenile Arthritis Disease Activity
Score-27- CRP <1. In various embodiments of the method, the antibody causes clinically
inactive disease or low disease activity, as defined by Juvenile Arthritis Disease Activity Score-
27- CRP <3.8.

In an embodiment of the method, the subject is between the ages of about 2 and about 17.

In various embodiments, the subject has had JIA for at least 6 months. In an embodiment,
the subject has had arthritis that affected up to 4 joints during at least the first 6 months of the
disease and then evolved to 5 or more joints affected after the at least first 6 months. In some
embodiments, the subject has had arthritis that affected up to 4 joints during the first 6 months of
the disease and then evolved to 5 or more joints affected after the first 6 months.

In an embodiment of the method, the subject has at least 5 joints with active arthritis. In
an embodiment of the method, the subject has arthritis affecting 5 or more joints during the first
6 months of the disease. In an embodiment of the method, the arthritis i1s rheumatoid factor-
negative. Alternatively, in an embodiment, the arthritis is theumatoid factor-positive.

In an embodiment of the method, the antibody is administered subcutaneously. In
various embodiments of the method, the antibody is administered every week, or every two
weeks.

In an embodiment of the method, the antibody is administered at a dose from about 2
mg/kg to about 4 mg/kg. In an embodiment, the dose is administered once every week or once
every 2 weeks. In various embodiments of the method, the antibody is used at a dose of about 2
mg/kg every week, about 2.5 mg/kg every week, about 2 mg/kg every two weeks, about 2.5
mg/kg every two weeks, about 3 mg/kg every two weeks, and about 4 mg/kg every two weeks.
In various embodiments of the method, the antibody is used at a dose listed in Tables 1-5.

In some embodiments of the method, the subject has a body weight less than 30 kg,

In some embodiments of the method, the subject has a body weight of at least about 30
kg. In some embodiments of the method, the subject has a body weight less than 60 kg.

In some embodiments of the method, the subject is 1 to 17 years old.
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In some embodiments of the method, the subject is a human and the antibody is a human
antibody.

This disclosure further provides a method for treating pcJIA in a subject in need thereof
comprising administering an effective amount of an antibody that specifically binds IL-6R,
wherein the antibody that specifically binds to the IL-6R comprises a heavy chain variable region
of sequence SEQ ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein
the antibody is administered at a dose of from about 2 mg/kg to about 4mg/kg per week or per
two weeks, wherein the body weight of the subject is greater than or equal to 10 kg and less than
or equal to 60 kg.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose
from about 2 mg/kg to about 3 mg/kg every other week or a dose of about 2 mg/kg every week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose
from about 2 mg/kg to about 3 mg/kg once every other week or a dose of about 2 mg/kg once
every week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose
of about 2 mg/kg or about 3 mg/kg every other week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose
of about 2 mg/kg or about 3 mg/kg once every other week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose
of 2 mg/kg or 3 mg/kg every other week or 2 mg/kg every week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose
of 2 mg/kg or 3 mg/kg once every other week or 2 mg/kg once every week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 10 kg and less than 30 kg and wherein the antibody 1s administered at a dose from about

2.5 mg/kg to about 4 mg/kg every other week or a dose of about 2.5 mg/kg every week.
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In some embodiments of the method, the body weight of the subject is greater than or
equal to 10 kg and less than 30 kg and wherein the antibody 1s administered at a dose from about
2.5 mg/kg to about 4 mg/kg once every other week or a dose of about 2.5 mg/kg once every
week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 10 kg and less than 30 kg and wherein the antibody is administered at a dose of about
2.5 mg/kg or about 4 mg/kg every other week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 10 kg and less than 30 kg and wherein the antibody is administered at a dose of about
2.5 mg/kg or about 4 mg/kg once every other week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 10 kg and less than 30 kg and wherein the antibody is administered at a dose of 2.5
mg/kg or 4 mg/kg every other week or 2.5 mg/kg every week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 10 kg and less than 30 kg and wherein the antibody is administered at a dose of 2.5
mg/kg or 4 mg/kg once every other week or 2.5 mg/kg once every week.

This disclosure further provides a method for treatingpcJIA in a subject in need thereof
comprising administering an effective amount of an antibody that specifically binds IL-6R,
wherein the antibody that specifically binds to the IL-6R comprises a heavy chain variable region
of sequence SEQ ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein
the body weight of the subject is greater than or equal to 30 kg and less than 33 kg and the
antibody is administered at a dose of 61.25 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 33 kg and less than 37.5 kg and
the antibody is administered at a dose of 70 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 37.5 kg and less than 42 kg and
the antibody is administered at a dose of 78.75 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 42 kg and less than 46.5 kg and
the antibody is administered at a dose of 87.5 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 46.5 kg and less than 50.5 kg
and the antibody is administered at a dose of 96.25 mg once every other week or once every

week; wherein the body weight of the subject is greater than or equal to 50.5 kg and less than 55
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kg and the antibody is administered at a dose of 105 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 55 kg and less than 59.5
kg and the antibody is administered at a dose of 113.75 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 59.5 kg and less than 64
kg and the antibody is administered at a dose of 122.5 mg once every other week or once every
week; wherein the body weight of the subject 1s greater than or equal to 64 kg and less than 68
kg and the antibody is administered at a dose of 131.25 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 68 kg and less than 72.5
kg and the antibody is administered at a dose of 140 mg once every other week or once every
week; or wherein the body weight of the subject is greater than or equal to 72.5 kg and the
antibody 1s administered at a dose of 148.75 mg once every other week or once every week.

This disclosure further provides a method for treating pcJIA in a subject in need thereof
comprising administering an effective amount of an antibody that specifically binds IL-6R,
wherein the antibody that specifically binds to the IL-6R comprises a heavy chain variable region
of sequence SEQ ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein
the body weight of the subject is greater than or equal to 30 kg and less than 31 kg and the
antibody is administered at a dose of 87.5 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 31 kg and less than 34 kg and
the antibody is administered at a dose of 96.25 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 34 kg and less than 37 kg and
the antibody is administered at a dose of 105 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 37 kg and less than 39.5 kg and
the antibody is administered at a dose of 113.75 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 39.5 kg and less than 42.5 kg
and the antibody is administered at a dose of 122.5 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 42.5 kg and less than 45
kg and the antibody is administered at a dose of 131.25 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 45 kg and less than 48.5
kg and the antibody is administered at a dose of 140 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 48.5 kg and less than

51.5 kg and the antibody i1s administered at a dose of 148.75 mg once every other week or once
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every week; wherein the body weight of the subject is greater than or equal to 51.5 kg and less
than 54.5 kg and the antibody is administered at a dose of 157.5 mg once every other week or
once every week; wherein the body weight of the subject is greater than or equal to 54.5 kg and
less than 57 kg and the antibody is administered at a dose of 166.25 mg once every other week or
once every week; wherein the body weight of the subject is greater than or equal to 57 kg and
less than 63 kg and the antibody is administered at a dose of 175 mg once every other week or
once every week; wherein the body weight of the subject is greater than or equal to 63 kg and the
antibody is administered at a dose of 192.5 mg once every other week or once every week.

This disclosure further provides a method for treating pcJIA in a subject in need thereof
comprising administering an effective amount of an antibody that specifically binds IL-6R,
wherein the antibody that specifically binds to the IL-6R comprises a heavy chain variable region
of sequence SEQ ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein
the body weight of the subject is greater than or equal to 10 kg and less than 12.5 kg and the
antibody is administered at a dose of 26.25 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 12.5 kg and less than 16 kg and
the antibody is administered at a dose of 35 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 16 kg and less than 19.5 kg and
the antibody is administered at a dose of 43.75 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 19.5 kg and less than 23 kg and
the antibody is administered at a dose of 52.5 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 23 kg and less than 26.5 kg and
the antibody is administered at a dose of 61.25 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 26.5 kg and less than 30 kg and
the antibody is administered at a dose of 70 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 30 kg and less than 37.5 kg and
the antibody is administered at a dose of 70 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 37.5 kg and less than 42 kg and
the antibody is administered at a dose of 78.75 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 42 kg and less than 46.5 kg and
the antibody is administered at a dose of 87.5 mg once every other week or once every week;

wherein the body weight of the subject is greater than or equal to 46.5 kg and less than 50.5 kg
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and the antibody is administered at a dose of 96.25 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 50.5 kg and less than 55
kg and the antibody is administered at a dose of 105 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 55 kg and less than 59.5
kg and the antibody is administered at a dose of 113.75 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 59.5 kg and less than 64
kg and the antibody is administered at a dose of 122.5 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 64 kg and less than 68
kg and the antibody is administered at a dose of 131.25 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 68 kg and less than 72.5
kg and the antibody is administered at a dose of 140 mg once every other week or once every
week; or wherein the body weight of the subject is greater than or equal to 72.5 kg and the
antibody is administered at a dose of 148.75 mg once every other week or once every week.

This disclosure further provides a method for treating pcJIA in a subject in need thereof
comprising administering an effective amount of an antibody that specifically binds IL-6R,
wherein the antibody that specifically binds to the IL-6R comprises a heavy chain variable region
of sequence SEQ ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein
the body weight of the subject is greater than or equal to 10 kg and less than 12.5 kg and the
antibody is administered at a dose of 43.75 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 12.5 kg and less than 14.5 kg
and the antibody is administered at a dose of 52.5 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 14.5 kg and less than 16.5 kg
and the antibody is administered at a dose of 61.25 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 16.5 kg and less than 19
kg and the antibody is administered at a dose of 70 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 19 kg and less than 21
kg and the antibody is administered at a dose of 78.75 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 21 kg and less than 23.5
kg and the antibody is administered at a dose of 87.5 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 23.5 kg and less than

25.5 kg and the antibody is administered at a dose of 96.25 mg once every other week or once
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every week; wherein the body weight of the subject is greater than or equal to 25.5 kg and less
than 27.5 kg and the antibody is administered at a dose of 105 mg once every other week or once
every week; wherein the body weight of the subject is greater than or equal to 27.5 kg and less
than 30 kg and the antibody is administered at a dose of 113.75 mg once every other week or
once every week; wherein the body weight of the subject is greater than or equal to 30 kg and
less than 39.5 kg and the antibody is administered at a dose of 113.75 mg once every other week
or once every week; wherein the body weight of the subject is greater than or equal to 39.5 kg
and less than 42.5 kg and the antibody is administered at a dose of 122.5 mg once every other
week or once every week; wherein the body weight of the subject is greater than or equal to 42.5
kg and less than 45 kg and the antibody is administered at a dose of 131.25 mg once every other
week or once every week; wherein the body weight of the subject is greater than or equal to 45
kg and less than 48.5 kg and the antibody is administered at a dose of 140 mg once every other
week or once every week; wherein the body weight of the subject is greater than or equal to 48.5
kg and less than 51.5 kg and the antibody is administered at a dose of 148.75 mg once every
other week or once every week; wherein the body weight of the subject is greater than or equal to
51.5 kg and less than 54.5 kg and the antibody is administered at a dose of 157.5 mg once every
other week or once every week; wherein the body weight of the subject is greater than or equal to
54.5 kg and less than 57 kg and the antibody is administered at a dose of 166.25 mg once every
other week or once every week; wherein the body weight of the subject is greater than or equal to
57 kg and less than 60.5 kg and the antibody is administered at a dose of 175 mg once every
other week or once every week; wherein the body weight of the subject is greater than or equal to
60.5 kg and less than 63 kg and the antibody is administered at a dose of 175 mg once every
other week or once every week; wherein the body weight of the subject is greater than or equal to
63 kg and the antibody is administered at a dose of 192.5 mg once every other week or once
every week.

This disclosure further provides a method for treating sJTA in a subject in need thereof
comprising administering an effective amount of anantibody that specifically binds IL-6R,
wherein the antibody that specifically binds to the IL-6R comprises a heavy chain variable region
of sequence SEQ ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein

the antibody is administered at a dose of from about 2 mg/kg to about 2.5 mg/kg per week or
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from about 3 mg/kg to about 4 mg/kg per two weeks, wherein the body weight of the subject is
greater than or equal to 30 kg and less than or equal to 210 kg.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose
of about 2 mg/kg every week or a dose of about 3 mg/kg every other week.

In some embodiments of the method, the body weight of the subject 1s greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose
of about 2 mg/kg once every week or a dose of about 3 mg/kg once every other week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose
of 2 mg/kg every week or a dose of 3 mg/kg every other week.

In some embodiments of the method, the body weight of the subject 1s greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose
of 2 mg/kg once every week or a dose of 3 mg/kg once every other week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a
dose of about 2.5 mg/kg every week or a dose of about 4 mg/kg every other week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a
dose of about 2.5 mg/kg once every week or a dose of about 4 mg/kg once every other week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a
dose of 2.5 mg/kg every week or a dose of 4 mg/kg every other week.

In some embodiments of the method, the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a
dose of 2.5 mg/kg once every week or a dose of 4 mg/kg once every other week.

This disclosure shows an antibody for use in treating JIA in a subject in need thereof,
wherein the antibody specifically binds IL-6R.

In an embodiment, the JTA is sJTA.
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In an embodiment, the antibody that specifically binds to the IL-6R comprises a heavy
chain variable region of sequence SEQ ID NO: 1 and the light chain variable region sequence of
SEQ ID NO: 2.

In various embodiments, the antibody comprises a VH and a VL, wherein the VH
comprises the three CDRs found within the sequence of SEQ ID NO:1 and wherein the VL.
comprises the three CDRs found within the sequence of SEQ ID NO:2. In various embodiments,
the anti-IL-6R antibody or antigen-binding fragment thereof comprises three HCDRs (i.e.,
HCDRI1, HCDR2 and HCDR3) and three LCDRs (i.e., LCDR1, LCDR2 and LCDR3), wherein
the HCDRI1 comprises the amino acid sequence of SEQ ID NO: 3; the HCDR2 comprises the
amino acid sequence of SEQ ID NO: 4; the HCDR3 comprises the amino acid sequence of SEQ
ID NO: 5; the LCDR1 comprises the amino acid sequence of SEQ ID NO: 6; the LCDR2
comprises the amino acid sequence of SEQ ID NO: 7; and the LCDR3 comprises the amino acid
sequence of SEQ ID NO: 8.

In an embodiment, the antibody is sarilumab.

In various embodiments, no other DMARD is administered with the antibody. In some
embodiments, at least one other DMARD is administered to the subject. In an embodiment, at
least one other DMARD is administered to the subject concurrently with or at the same time as
the antibody.

In some embodiments, the subject is suffering from at least one symptom of sJIA such as
arthritis in at least 1 joint for at least 6 weeks duration with or preceded by fever lasting at least 2
weeks; evanescent erythematous rash predominantly on the trunk and the extremities;
generalized lymphadenopathy; hepatomegaly and/or splenomegaly; polyserositis; weight loss;
fatigue; malaise; fever; elevated peripheral WBC count (25 000 to 50 000/mL?); increased
platelet count (e.g., >1 x 10°), markedly elevated ESR of >100 mm/h; anemia; and/or a high
ferritin level relative to a healthy subject. In an embodiment, treating the subject comprises
reducing, slowing or halting the progression of, or otherwise ameliorating any one of (or any
combination of) these symptoms.

In various embodiments, the subject is suffering from at least one symptom of sJIA, such
as limping; stiffness when awakening; reluctance of the subject to use an arm or leg; reduced

activity level; quotidian, high spiking (e.g., reaching about 40°C or at least 40°C) fever; joint
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swelling; and/or difficulty with fine motor activities. In an embodiment of the antibody, the at
least one symptom of sJIA in the subject is improved after administering the antibody.

In various embodiments, the antibody improves at least one score or metric such as JIA
ACR (e.g., JIA ACR30, JIA ACRS0, JIA ACR70, JIA ACR90, and JIA ACR100), a JIA ACR
component (e.g., count of joints with active arthritis, count of joints with limited range of
motion , physician global assessment of disease activity, acute phase reactant such as erythrocyte
sedimentation rate or C-reactive protein, childhood health assessment questionnaire, patient (or
parent) global assessment of overall well-being,), and/or reduced fever (e.g., in subjects with a
fever when the antibody is first administered), reduction from baseline of amount of
corticosteroid use (e.g., glucocorticoids), and/or Juvenile Arthritis Disease Activity Score (such
as Juvenile Arthritis Disease Activity Score-27). In various embodiments of the antibody, the
improvement 1s characterized by at least one score or metric, such as JIA ACR30, JIA ACR50,
JIA ACR70, JIA ACR90, and/or JIA ACR100. In various embodiments of the antibody, the
improvement is characterized by at least one score or metric, such as physician global
assessment of disease activity score, patient or parent assessment of overall well-being,
childhood health assessment questionnaire, number of joints with active arthritis, number of
joints with limited motion, high sensitivity C-reactive protein, and/or reduced fever (e.g., in
subjects with a fever when the antibody is first administered). In various embodiments, the
improvement is characterized by at least one biomarker.

In various embodiments of the method, the antibody causes clinically inactive disease, as
defined by Wallace criteria. Wallace criteria are defined as physician global VAS <1/10, no
active arthritis, no active uveitis, and CRP <10 mg/L. In various embodiments of the method, the
antibody causes clinically inactive disease, as defined by Juvenile Arthritis Disease Activity
Score-27- CRP <1. In various embodiments of the method, the antibody causes clinically
inactive disease or low disease activity, as defined by Juvenile Arthritis Disease Activity Score-
27- CRP <3.8.

In an embodiment of the use, the subject has an inadequate response to current treatment
and 1s considered as a candidate for a biologic disease modifying antirheumatic drug.

In an embodiment of the use, the subject is between the ages of about 1 and about 17. In
other embodiments, the subject is between the ages of about 4 and about 6 or between the ages of

about 12 and about 18.
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In an embodiment of the use, the subject has either 5 or more active joints, or 2 active
joints and systemic symptoms (e.g., a fever). In an embodiment of the antibody, the subject has
either 5 or more active joints or 2 or more active joints and sJIA fever of greater than about
37.57C for at least 3 out of any 7 consecutive days despite glucocorticoids at a dose stable for at
least 3 days.

In an embodiment of the use, the JIA is pcJIA. In certain embodiments, the pcJIA is
extended oligoarticular JIA. In various embodiments, the pcJIA 1s RF-positive polyarticular JIA.
In some embodiments, the pcJIA is RF-negative polyarticular JIA.

In an embodiment, the antibody that specifically binds to the IL-6R comprises a heavy
chain variable region of sequence SEQ ID NO: 1 and the light chain variable region sequence of
SEQ ID NO: 2.

In various embodiments, the antibody comprises a VH and a VL, wherein the VH
comprises the three CDRs found within the sequence of SEQ ID NO:1 and wherein the VL.
comprises the three CDRs found within the sequence of SEQ ID NO:2. In various embodiments,
the anti-IL-6R antibody or antigen-binding fragment thereof comprises three HCDRs (i.e.,
HCDR1, HCDR2 and HCDR3) and three LCDRs (i.e., LCDR1, LCDR2 and LCDR3), wherein
the HCDR1 comprises the amino acid sequence of SEQ ID NO: 3; the HCDR2 comprises the
amino acid sequence of SEQ ID NO: 4; the HCDR3 comprises the amino acid sequence of SEQ
ID NO: 5; the LCDR1 comprises the amino acid sequence of SEQ ID NO: 6; the LCDR2
comprises the amino acid sequence of SEQ ID NO: 7; and the LCDR3 comprises the amino acid
sequence of SEQ ID NO: 8.

In an embodiment, the antibody is sarilumab.

In various embodiments, no other DMARD is administered with the antibody. In some
embodiments, at least one other DMARD is administered to the subject. In an embodiment, at
least one other DMARD is administered to the subject concurrently with or at the same time as
the antibody.

In some embodiments, the subject is suffering from at least one symptom of RF-positive
polyarticular JIA. In some embodiments, the subject is suffering from at least one symptom of
RF-positive polyarticular JIA such as deforming symmetrical polyarthritis that can evolve to
joint subluxation (e.g., in a wrist and/or thumb); a joint contracture (e.g., proximal and distal

interphalangeals, bone overgrowth of proximal interphalangeals, and finger deformities such as
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swan-neck or boutonniere deformities); chronic synovial inflammation; articular cartilage loss
and erosion of juxta-articular bone; normocytic chronic anemia; elevated ESR and C-reactive
protein; white blood cell count; asymptomatic arthritis of the cervical spine; and/or micrognathia.
In various embodiments, a subject has joint subluxation (e.g., in a wrist and/or thumb) and/or a
joint contracture (e.g., proximal and distal interphalangeals, bone overgrowth of proximal
interphalangeals, and finger deformities such as swan-neck or boutonniere deformities). In an
embodiment, treating the subject comprises reducing, slowing or halting the progression of, or
otherwise ameliorating any one of (or any combination of) these symptoms.

In various embodiments, the subject is suffering from at least one symptom of RF-
negative polyarticular JIA. In various embodiments, the subject is suffering from at least one
symptom of RF-negative polyarticular JIA such as symmetrical polyarthritis with reduced
motion, muscle weakness, and/or decreased physical function. In an embodiment, treating the
subject comprises reducing, slowing or halting the progression of, or otherwise ameliorating any
one of (or any combination of) these symptoms.

In an embodiment, the subject is suffering from at least one symptom of extended
oligoarticular JIA, In an embodiment, the subject is suffering from at least one symptom of
extended oligoarticular JTA such as an aseptic inflammatory synovitis that affects more than 4
joints (e.g., in larger joints, such as knees, ankles, wrists) after the first 6 months of disease;
ambulating with a limp; chronic anterior uveitis; chronic arthritis in a knee or ankle leading to
overgrowth of that limb with subsequent leg length discrepancy; muscle atrophy (e.g., in
extensor muscles such as vastus lateralis, quadriceps when knee affected); and/or flexion
contractures in the knees or wrists. In an embodiment, treating the subject comprises reducing,
slowing or halting the progression of, or otherwise ameliorating any one of (or any combination
of) these symptoms.

In various embodiments, the subject is suffering from at least one symptom of pcJIA,
such as limping; stiffness when awakening; reluctance of the subject to use an arm or leg;
reduced activity level; joint swelling; and/or difficulty with fine motor activities.

In an embodiment of the antibody, the at least one symptom of pcJIA in the subject is
improved after administering the antibody. In various embodiments of the antibody, the
improvement is characterized by at least one score or metric, such as JIA ACR30, JIA ACR50,
JIA ACR70, JIA ACR90, and JIA ACR100 defined as improvement in >3/6 of the following
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core set variables with no more than 1/6 worsened: (i) a physician global assessment of disease
activity (e.g., by Visual Analogue Scale (VAS)), (i1) patient or parent assessment of overall well-
being, (ii1) childhood health assessment questionnaire (e.g., by a CHAQ-DI), (iv) number of
Jjoints with active arthritis, (v) number of joints with limited motion, and (vi) an index of
inflammation (e.g., high sensitivity C-reactive protein). In an embodiment, a JIA ACR30
response is when the =3/6 core set variables improve »30% [rom baseline with no more than 1/6
worsened by >30%.

In various embodiments of the antibody, the improvement in disease activity is
characterized by at least one Juvenile Arthritis Disease Activity Score (such as the Juvenile
Arthritis Disease Activity Score-27 that includes 4 measures: Physician global assessment of
disease activity, Parent/patient global assessment of well-being, Count of joints with active
disease, and Index of inflammation (hs-CRP or ESR level)).

In various embodiments of the antibody, the improvement is characterized by at least one
score or metric, such as physician global assessment of disease activity, patient or parent
assessment of overall well-being, childhood health assessment questionnaire, number of joints
with active arthritis, number of joints with limited motion, high sensitivity C-reactive protein,
and/or Juvenile Arthritis Disease Activity Score (such as Juvenile Arthritis Disease Activity
Score-27).

In an embodiment of the antibody, the subject is between the ages of about 2 and about
17.

In various embodiments, the subject has had JIA for at least 6 months. In an embodiment,
the subject has had arthritis that affected up to 4 joints during at least the first 6 months of the
disease and then evolved to 5 or more joints affected after the at least first 6 months. In some
embodiments, the subject has had arthritis that affected up to 4 joints during the first 6 months of
the disease and then evolved to 5 or more joints affected after the first 6 months.

In an embodiment of the antibody, the subject has at least 5 joints with active arthritis. In
an embodiment of the antibody, the subject has arthritis affecting 5 or more joints during the first
6 months of the disease. In an embodiment of the antibody, the arthritis is theumatoid factor-
negative. Alternatively, in an embodiment, the arthritis is rheumatoid factor-positive.

In an embodiment, the antibody is administered subcutaneously. In various

embodiments, the antibody is administered every week, or every two weeks.
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In an embodiment, the antibody is administered at a dose from about 2 mg/kg to about 4
mg/kg. In an embodiment, the dose is administered once every week or once every 2 weeks. In
various embodiments, the antibody is used at a dose of about 2 mg/kg every week, about 2.5
mg/kg every week, about 2 mg/kg every two weeks, about 2.5 mg/kg every two weeks, about 3
mg/kg every two weeks, and about 4 mg/kg every two weeks. In various embodiments, the
antibody is used at a dose listed in Tables 1-5.

In some embodiments, the subject has a body weight of at least about 10 kg. In some
embodiments, the subject has a body weight less than 30 kg.

In some embodiments, the subject has a body weight of at least about 30 kg.

In some embodiments, the subject has a body weight less than 60 kg.

In various embodiments, the subject is 1 to 17 years old.

In certain embodiments, the subject is a human and the antibody is a human antibody.

This disclosure further provides an antibody for use in treating pcJIA in a subject in need
thereof, wherein the antibody specifically binds IL-6R, wherein the antibody that specifically
binds to the IL-6R comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a
light chain variable region sequence of SEQ ID NO: 2, wherein the antibody is administered at a
dose of from about 2 mg/kg to about 4mg/kg per week or per two weeks, wherein the body
weight of the subject is greater than or equal to 10 kg and less than or equal to 60 kg.

In some embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 60 kg and wherein the antibody is administered at a dose from about 2
mg/kg to about 3 mg/kg every other week or a dose of about 2 mg/kg every week.

In certain embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 60 kg and wherein the antibody is administered at a dose from about 2
mg/kg to about 3 mg/kg once every other week or a dose of about 2 mg/kg once every week.

In various embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 60 kg and wherein the antibody is administered at a dose of about 2
mg/kg or about 3 mg/kg every other week.

In some embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 60 kg and wherein the antibody is administered at a dose of about 2

mg/kg or about 3 mg/kg once every other week.
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In various embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 60 kg and wherein the antibody is administered at a dose of 2 mg/kg or
3 mg/kg every other week or 2 mg/kg every week.

In certain embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 60 kg and wherein the antibody is administered at a dose of 2 mg/kg or
3 mg/kg once every other week or 2 mg/kg once every week.

In some embodiments, the body weight of the subject is greater than or equal to 10 kg
and less than 30 kg and wherein the antibody is administered at a dose from about 2.5 mg/kg to
about 4 mg/kg every other week or a dose of about 2.5 mg/kg every week.

In various embodiments, the body weight of the subject is greater than or equal to 10 kg
and less than 30 kg and wherein the antibody is administered at a dose from about 2.5 mg/kg to
about 4 mg/kg once every other week or a dose of about 2.5 mg/kg once every week.

In certain embodiments, the body weight of the subject is greater than or equal to 10 kg
and less than 30 kg and wherein the antibody is administered at a dose of about 2.5 mg/kg or
about 4 mg/kg every other week.

In some embodiments, the body weight of the subject is greater than or equal to 10 kg
and less than 30 kg and wherein the antibody is administered at a dose of about 2.5 mg/kg or
about 4 mg/kg once every other week.

In various embodiments, the body weight of the subject is greater than or equal to 10 kg
and less than 30 kg and wherein the antibody is administered at a dose of 2.5 mg/kg or 4 mg/kg
every other week or 2.5 mg/kg every week.

In certain embodiments, the body weight of the subject is greater than or equal to 10 kg
and less than 30 kg and wherein the antibody is administered at a dose of 2.5 mg/kg or 4 mg/kg
once every other week or 2.5 mg/kg once every week.

This disclosure further provides an antibody for use in treating pcJIA in a subject in need
thereof, wherein the antibody specifically binds IL-6R, wherein the antibody that specifically
binds to the IL-6R comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a
light chain variable region sequence of SEQ ID NO: 2, wherein the body weight of the subject is
greater than or equal to 30 kg and less than 33 kg and the antibody is administered at a dose of
61.25 mg once every other week or once every week; wherein the body weight of the subject is

greater than or equal to 33 kg and less than 37.5 kg and the antibody is administered at a dose of
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70 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 37.5 kg and less than 42 kg and the antibody is administered at a dose of
78.75 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 42 kg and less than 46.5 kg and the antibody is administered at a dose of
87.5 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 46.5 kg and less than 50.5 kg and the antibody is administered at a dose
of 96.25 mg once every other week or once every week; wherein the body weight of the subject
is greater than or equal to 50.5 kg and less than 55 kg and the antibody is administered at a dose
of 105 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 55 kg and less than 59.5 kg and the antibody 1s administered at a dose of
113.75 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 59.5 kg and less than 64 kg and the antibody 1s administered at a dose of
122.5 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 64 kg and less than 68 kg and the antibody is administered at a dose of
131.25 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 68 kg and less than 72.5 kg and the antibody is administered at a dose of
140 mg once every other week or once every week; or wherein the body weight of the subject 1s
greater than or equal to 72.5 kg and the antibody is administered at a dose of 148.75 mg once
every other week or once every week.

This disclosure further provides an antibody for use in treatingpcJIA in a subject in need
thereof, wherein the antibody specifically binds IL-6R, wherein the antibody that specifically
binds to the IL-6R comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a
light chain variable region sequence of SEQ ID NO: 2, wherein the body weight of the subject is
greater than or equal to 30 kg and less than 31 kg and the antibody is administered at a dose of
87.5 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 31 kg and less than 34 kg and the antibody i1s administered at a dose of
96.25 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 34 kg and less than 37 kg and the antibody is administered at a dose of
105 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 37 kg and less than 39.5 kg and the antibody is administered at a dose of

113.75 mg once every other week or once every week; wherein the body weight of the subject is
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greater than or equal to 39.5 kg and less than 42.5 kg and the antibody is administered at a dose
of 122.5 mg once every other week or once every week; wherein the body weight of the subject
is greater than or equal to 42.5 kg and less than 45 kg and the antibody is administered at a dose
of 131.25 mg once every other week or once every week; wherein the body weight of the subject
is greater than or equal to 45 kg and less than 48.5 kg and the antibody is administered at a dose
of 140 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 48.5 kg and less than 51.5 kg and the antibody is administered at a dose
of 148.75 mg once every other week or once every week; wherein the body weight of the subject
is greater than or equal to 51.5 kg and less than 54.5 kg and the antibody is administered at a
dose of 157.5 mg once every other week or once every week; wherein the body weight of the
subject 1s greater than or equal to 54.5 kg and less than 57 kg and the antibody is administered at
a dose of 166.25 mg once every other week or once every week; wherein the body weight of the
subject is greater than or equal to 57 kg and less than 63 kg and the antibody is administered at a
dose of 175 mg once every other week or once every week; wherein the body weight of the
subject is greater than or equal to 63 kg and the antibody is administered at a dose of 192.5 mg
once every other week or once every week.

This disclosure further provides an antibody for use in treating pcJIA in a subject in need
thereof, wherein the antibody specifically binds IL-6R, wherein the antibody that specifically
binds to the IL-6R comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a
light chain variable region sequence of SEQ ID NO: 2, wherein the body weight of the subject is
greater than or equal to 10 kg and less than 12.5 kg and the antibody is administered at a dose of
26.25 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 12.5 kg and less than 16 kg and the antibody is administered at a dose of
35 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 16 kg and less than 19.5 kg and the antibody is administered at a dose of
43.75 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 19.5 kg and less than 23 kg and the antibody is administered at a dose of
52.5 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 23 kg and less than 26.5 kg and the antibody is administered at a dose of
61.25 mg once every other week or once every week; wherein the body weight of the subject 1s

greater than or equal to 26.5 kg and less than 30 kg and the antibody is administered at a dose of
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70 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 30 kg and less than 37.5 kg and the antibody is administered at a dose of
70 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 37.5 kg and less than 42 kg and the antibody is administered at a dose of
78.75 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 42 kg and less than 46.5 kg and the antibody is administered at a dose of
87.5 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 46.5 kg and less than 50.5 kg and the antibody is administered at a dose
of 96.25 mg once every other week or once every week; wherein the body weight of the subject
is greater than or equal to 50.5 kg and less than 55 kg and the antibody is administered at a dose
of 105 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 55 kg and less than 59.5 kg and the antibody 1s administered at a dose of
113.75 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 59.5 kg and less than 64 kg and the antibody is administered at a dose of
122.5 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 64 kg and less than 68 kg and the antibody is administered at a dose of
131.25 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 68 kg and less than 72.5 kg and the antibody is administered at a dose of
140 mg once every other week or once every week; or wherein the body weight of the subject is
greater than or equal to 72.5 kg and the antibody is administered at a dose of 148.75 mg once
every other week or once every week.

This disclosure further provides an antibody for use in treating pcJIA in a subject in need
thereof, wherein the antibody specifically binds IL-6R, wherein the antibody that specifically
binds to the IL-6R comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a
light chain variable region sequence of SEQ ID NO: 2, wherein the body weight of the subject is
greater than or equal to 10 kg and less than 12.5 kg and the antibody is administered at a dose of
43.75 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 12.5 kg and less than 14.5 kg and the antibody is administered at a dose
of 52.5 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 14.5 kg and less than 16.5 kg and the antibody is administered at a dose

of 61.25 mg once every other week or once every week; wherein the body weight of the subject
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1s greater than or equal to 16.5 kg and less than 19 kg and the antibody is administered at a dose
of 70 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 19 kg and less than 21 kg and the antibody is administered at a dose of
78.75 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 21 kg and less than 23.5 kg and the antibody is administered at a dose of
87.5 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 23.5 kg and less than 25.5 kg and the antibody is administered at a dose
of 96.25 mg once every other week or once every week; wherein the body weight of the subject
is greater than or equal to 25.5 kg and less than 27.5 kg and the antibody is administered at a
dose of 105 mg once every other week or once every week; wherein the body weight of the
subject 1s greater than or equal to 27.5 kg and less than 30 kg and the antibody is administered at
a dose of 113.75 mg once every other week or once every week; wherein the body weight of the
subject 1s greater than or equal to 30 kg and less than 39.5 kg and the antibody is administered at
a dose of 113.75 mg once every other week or once every week; wherein the body weight of the
subject is greater than or equal to 39.5 kg and less than 42.5 kg and the antibody is administered
at a dose of 122.5 mg once every other week or once every week; wherein the body weight of the
subject is greater than or equal to 42.5 kg and less than 45 kg and the antibody is administered at
a dose of 131.25 mg once every other week or once every week; wherein the body weight of the
subject is greater than or equal to 45 kg and less than 48.5 kg and the antibody is administered at
a dose of 140 mg once every other week or once every week; wherein the body weight of the
subject is greater than or equal to 48.5 kg and less than 51.5 kg and the antibody is administered
at a dose of 148.75 mg once every other week or once every week; wherein the body weight of
the subject is greater than or equal to 51.5 kg and less than 54.5 kg and the antibody is
administered at a dose of 157.5 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 54.5 kg and less than 57 kg and the antibody is
administered at a dose of 166.25 mg once every other week or once every week; wherein the
body weight of the subject is greater than or equal to 57 kg and less than 60.5 kg and the
antibody is administered at a dose of 175 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 60.5 kg and less than 63 kg and

the antibody is administered at a dose of 175 mg once every other week or once every week;
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wherein the body weight of the subject is greater than or equal to 63 kg and the antibody is
administered at a dose of 192.5 mg once every other week or once every week.

This disclosure further provides an antibody for use in treating sJTA in a subject in need
thereof, wherein the antibody specifically binds IL-6R, wherein the antibody that specifically
binds to the IL-6R comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a
light chain variable region sequence of SEQ ID NO: 2, wherein the antibody is administered at a
dose of from about 2 mg/kg to about 2.5 mg/kg per week or from about 3 mg/kg to about 4
mg/kg per two weeks, wherein the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 210 kg.

In some embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 60 kg and wherein the antibody is administered at a dose of about 2
mg/kg every week or a dose of about 3 mg/kg every other week.

In various embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 60 kg and wherein the antibody is administered at a dose of about 2
mg/kg once every week or a dose of about 3 mg/kg once every other week.

In certain embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 60 kg and wherein the antibody is administered at a dose of 2 mg/kg
every week or a dose of 3 mg/kg every other week.

In some embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 60 kg and wherein the antibody is administered at a dose of 2 mg/kg
once every week or a dose of 3 mg/kg once every other week.

In various embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 210 kg and wherein the antibody is administered at a dose of about 2.5
mg/kg every week or a dose of about 4 mg/kg every other week.

In certain embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 210 kg and wherein the antibody is administered at a dose of about 2.5
mg/kg once every week or a dose of about 4 mg/kg once every other week.

In some embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 210 kg and wherein the antibody is administered at a dose of 2.5 mg/kg

every week or a dose of 4 mg/kg every other week.
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In various embodiments, the body weight of the subject is greater than or equal to 30 kg
and less than or equal to 210 kg and wherein the antibody is administered at a dose of 2.5 mg/kg
once every week or a dose of 4 mg/kg once every other week.

In certain embodiments, the antibody is in a pharmaceutical composition. In some
embodiments, is an aqueous solution with a volume of less than about 1 mL. In various
embodiments, is an aqueous solution with a volume of from about 0.5 to 1 mL. In certain
embodiments, is an aqueous solution with a volume of from about 0.75 to 1 mL. In some
embodiments, is an aqueous solution with a volume of from about 0.5 to 0.75 mL. In various
embodiments, is an aqueous solution with a volume of from about 0.15 to 0.25 mL. In certain

embodiments, is an aqueous solution with a volume of from about 0.25 to 0.5 mL.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a drawing of a study flow chart for the two dose cohorts for the multinational,
multicenter, open-label, 2-phase, and 2-portion study in children and adolescents aged 2 to 17
years with pcJIA who had inadequate response to or who were intolerant to current therapy or
who were considered as a candidate for a biologic DMARD. The 2 phases of the study were an
initial 12-week core treatment phase followed by a 144-week extension phase. Abbreviations:
EOS = end of study, EOT = end of treatment, FDA = Food and Drug Administration, f/u =
follow-up, IMP = investigational medicinal product, PK = pharmacokinetic, sIL-6Ra = soluble
interleukin 6 receptor o subunit, V. visit, Wk week.

Notes: All patients must have completed an end of treatment (EOT) Visit (V27, Week
156) at the completion of treatment (last IMP injection at Week 154 for Dose Cohort 1 and 2 and
at Week 155 for Dose Cohort 3) or at the time of early permanent treatment discontinuation
(regardless of treatment phase).

For a patient who discontinued study treatment prematurely during the 12-week core
treatment phase, an additional PK Visit 2 weeks after the EOT Visit was required for blood
sampling (V88) and IL-6 and total sIL-6Ra was measured at EOT Visit.

All patients must have completed a post-treatment follow-up Visit (V28) 6 weeks after
the EOT Visit, ie, Week 162 for patients who had completed treatment and EOT + 6 weeks for
patients who had discontinued treatment prematurely. However, patients who had discontinued

treatment prematurely during the core treatment phase should have continued to return for the

27



10

15

20

25

30

WO 2020/160465 PCT/US2020/016203

study visits as protocol scheduled without treatment administration through Week 12 (as per
FDA guidelines for missing data).

FIG. 2 is a graph study design of the 12-week core treatment phase described in FIG. 1.

FIG. 3 is a graph showing the mean (with standard deviation; SD) functional sarilumab
concentrations in serum over a period of time after the first subcutaneous administration of
sarilumab in pcJIA patients. Abbreviations in the graph include: 2w = once every other week,
qw = once every week, SC = subcutaneous, SD = standard deviation. Post-treatment
concentrations below LLOQ were replaced by LLOQ/2.

FIG. 4 is a graph showing the mean (with standard deviation; SD) observed sarilumab
trough concentrations in serum over a period of time after the first subcutaneous administration
of sarilumab in pcJIA patients.

FIG. 5 is a graph showing the incidence of JIA ACR30 (hs-CRP) response (as observed
while on-treatment) during the 12-week core treatment phase.

FIG. 6 is a graph showing the incidence of JIA ACR30 (hs-CRP) response (nonresponder
imputation approach) during the 12-week core treatment phase.

FIG. 7 is a drawing of a study flow chart for the two dose cohorts for a multinational,
multicenter, open-label, sequential, 2-phase, study in children and adolescents, aged 1 to 17 years
(or country specified age requirement), with sJIA who have inadequate response to or who are
intolerant to standard therapy and who will receive SC injections of sarilumab administrated 2w
or qw.

FIG. 8 is a drawing of a study flow chart showing patient disposition. ALT = alanine
aminotransferase; QW = every week; Q2W = every 2 weeks.

FIGs. 9A-9D are graphs showing proportions of patients achieving JIA ACR response
thresholds and mean change from baseline to week 12 in JADAS-27-CRP, as observed while on-
treatment. CRP = C-reactive protein, JADAS-27-CRP = juvenile arthritis disease activity score
with 27-joint count and CRP; JIA ACR30/70/90 = juvenile idiopathic arthritis American College
of Rheumatology 30/70/90% response; SE = standard error.

FIGs. 10A-10B are graphs of the mean CRP concentration and proportion of patients
with undetectable CRP (<0.2 mg/L) in core treatment phase, as observed while on-treatment. BL

= baseline; CRP = C-reactive protein; SE = standard error.
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FIGs. 11A-11C are graphs of the proportions of patients achieving JIA ACR responses,
calculated by nonresponder imputation. CRP = C-reactive protein. JJA ACR30/70/90 = juvenile
idiopathic arthritis American College of Rheumatology 30/70/90% response.

DETAILED DESCRIPTION

The disclosure provides pharmaceutical compositions and methods of using these
compositions for the treatment of JIA (e.g., sJIA and pcJIA), and the improvement of at least one
symptom of the disorder. These compositions include at least one antibody that specifically binds
human interleukin-6 receptor (hIL-6R).

The efficacy of the antibody for treating JIA is typically measured using the standard
methods in the field, commonly used by the clinicians and the theumatologists, for example
Juvenile idiopathic arthritis ACR30/50/70/90/100, an ACR component, change in glucocorticoid
use (for sJTA), and Juvenile Arthritis Disease Activity Score-27 (JADAS) See Consolaro ef al.
Development and Validation of a Composite Disease Activity Score for Juvenile Idiopathic
Arthritis. Arthritis & Rheumatism. 2009 May;61(5):658-666) incorporated by reference herein in
its entirety. JJA ACR is well known to clinicians and can readily be determined by those of
ordinary skill in the art of JIA diagnosis and treatment. JIA ACR is also known as (and is
synonymous with) pediatric ACR. Non-limiting descriptions relating to JIA ACR are provided
in Giannini et al. (1994) “Preliminary core of set of outcome variables for use in JRA clinical
trials” Arthritis Rheum. 37 Suppl 9:S428, which is incorporated herein by reference for all
purposes.

As used within the claims the Summary, and the Detailed Description herein, the term
“about” in quantitative terms refers to plus or minus 10% of the value it modifies (rounded up to
the nearest whole number if the value is not sub-dividable, such as a number of molecules or
nucleotides). For example, the phrase “about 100 mg” would encompass 90 mg to 110 mg,
inclusive; the phrase “about 2500 mg” would encompass 2250 mg to 2750 mg. When applied to
a percentage, the term “about” refers to plus or minus 10% relative to that percentage. For
example, the phrase “about 20%” would encompass 18-22% and “about 80%” would encompass
72-88%, inclusive. Moreover, where “about” is used herein in conjunction with a quantitative

term it is understood that in addition to the value plus or minus 10%, the exact value of the
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quantitative term is also contemplated and described. For example, the term “about 23%”
expressly contemplates, describes, and includes exactly 23%.

It is to be noted that the term "a" or "an" entity refers to one or more of that entity; for
example, "a symptom," is understood to represent one or more symptoms. As such, the terms "a"
(or "an"), "one or more," and "at least one" can be used interchangeably herein.

Furthermore, "and/or" where used herein is to be taken as specific disclosure of each of
the two specified features or components with or without the other. Thus, the term "and/or" as
used in a phrase such as "A and/or B" herein is intended to include "A and B," "A or B," "A"
(alone), and "B" (alone). Likewise, the term "and/or" as used in a phrase such as "A, B, and/or
C" is intended to encompass each of the following aspects: A, B, and C; A, B, or C; A or C; A or
B; Bor C; A and C; A and B; B and C; A (alone); B (alone); and C (alone).

It 1s understood that wherever aspects are described herein with the language
"comprising," otherwise analogous aspects described in terms of "consisting of”” and/or

"consisting essentially of” are also provided.

JIA

Arthritis is swelling within a joint, or limitation in the range of joint movement with joint
pain or tenderness, which persists for at least 6 weeks, is observed by a physician, and is not due
to primarily mechanical disorders. (Petty RE, et al. International League of Associations for
Rheumatology Classification of Juvenile Idiopathic Arthritis: Second Revision, Edmonton, 2001.
J Rheumatol. 2004 Feb;31(2):390-2), incorporated by reference herein in its entirety).

JIA is an autoimmune disorder involving joint inflammation. The disorder typically
presents in patients before their 16" birthday, and can continue into adulthood. JIA affects 1
child in every 1000. Typical symptoms include limping, stiffness when awakening, reluctance of
the child to use an arm or leg, reduced activity level, persistent fever, joint swelling, and
difficulty with fine motor activities. JIA comprises 7 subtypes (e.g., systemic JIA RF-positive
polyarticular JIA, and RF-negative polyarticular JIA) categorized by age of onset, range, and
disease characteristics in the first 6 months after onset as defined by the ILAR in 2001.

In sJIA, joint inflammation may not manifest at the onset of the illness when prominent
signs are extra-articular, delaying the diagnosis, but eventually develops in most patients in a

polyarticular pattern. Clinical features (defined by the ILAR classification) include arthritis
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with/proceeded by daily fever for at lcast 2 weeks and =onc of: evanescent salmon-colored
erythematous rash, generalized lymphadenopathy, hepato/splenomegaly and serositis. In certain
embodiments, exclusion criteria for sJTA include psoriasis or psoriasis in a first grade relative;
presence of human leukocyte antigen-B27 (HLA-B27); ankylosing spondylitis, enthesitis-
associated arthritis, sacroiliitis accompanied by chronic inflammatory bowel disease, Reiter’s
disease in a first grade relative; and presence of rheumatoid factors (RFs) on at least 2 occasions
at least 3 months apart. sJTA represents 10% of JIA cases and is known to occur at any age
during childhood and adolescence. In terms of outcomes, patients with sJIA are known: to have a
50% remittance in year 1; 25% have severe destructive joint disease; general growth
abnormalities; and macrophage activation syndrome.

sJIA fever is classically a quotidian spiking fever and may be accompanied by one or
more of the following: evanescent (nonfixed) erythematous rash, generalized lymph node
enlargement, hepatomegaly and/or splenomegaly, and serositis. (Petty RE, et al. International
League of Associations for Rheumatology Classification of Juvenile Idiopathic Arthritis: Second
Revision, Edmonton, 2001. J Rheumatol. 2004 Feb;31(2):390-2). Onset of sJIA has a peak in
patients 4 to 6 years of age and can occasionally occur in adolescence in patients 12 to 18 years
of age.

As used herein the term “polyarticular-course juvenile idiopathic arthritis” or “pcJIA”
includes RF-positive polyarticular JIA, RF-negative polyarticular JIA, and extended
oligoarticular JTA.

Polyarticular JIA, a subtype of pcJIA, affects at least 5 joints. Both large and small joints
can be involved, and often in symmetric bilateral distribution, and often involving weight-
bearing joints and small joints in the hands. Low grade fevers can accompany the arthritis.
Presence of rheumatoid factor (RF) differentiates the 2 forms of polyarticular JIA: RF-positive
and RF-negative polyarticular JTA:

Rheumatoid factor (RF)-positive polyarticular JIA represents a relatively small
proportion of all children and adolescents with JIA (3%-5%) but it is the only JIA subgroup
resembling adult rheumatoid arthritis (RA), a deforming symmetrical polyarthritis, due to
chronic synovial inflammation, articular cartilage loss and erosion of juxta-articular bone.
Features of RF-positive pcJIA are the mean onset at age of 12 to 14 years, the marked female

gender predominance (13:1 female/male ratio), symmetrical involvement of small and large
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joints, production of polyclonal IgM RF or anti-CCP antibodies, genetic susceptibility
(association with the HLA-DR4 allele), a clinical course marked by normocytic chronic anemia
(reticuloendothelial block), and acute phase proteins (elevated ESR and C-reactive protein) that
rarely remits spontaneously, as well as elevated white blood cell count. The association with
firm, mobile and nonpainful rheumatoid nodule formation is possible but rare. Laboratory
findings are expected to be more severe than those associated with oligoarthritis. Long-term
sequelae include joint subluxation (wrists and thumbs), joint contractures (proximal and distal
interphalangeals, bone overgrowth of proximal interphalangeals, and finger deformities (e.g.,
swan-neck or boutonniere deformities). Asymptomatic arthritis of the cervical spine, associated
with decreased extension, can lead to subluxation, typically of C2 vertebrae on C3 and fusion of
the posterior vertebral elements. Arthritis of the temporal-mandibular joint may also be
asymptomatic and lead to micrognathia (Petty, R.E. ef al., 2004. J Rheumatol. 31(2):390-2).

RF-negative polyarticular JIA presents at a younger age (in late childhood, 7 to 9 years)
than RF-positive polyarticular JIA and represents 11 to 28% of all children and adolescents with
JIA. It may not be as destructive and persistent as RF-positive disease but does, by definition,
involve 5 or more joints. Radiologic changes in RF-negative disease occur later than in RF-
positive disease. Severe limitations in motion are usually accompanied by muscle weakness and
decreased physical function.

Oligoarticular JIA (0JIA), another subtype of pcJIA, is the most common subtype of
juvenile arthritis, representing approximately 50% of all patients with JIA in the US and Western
Europe. Onset ranges from 1 to 5 years and peaks at 2 to 3 years. It is defined as an aseptic
inflammatory synovitis that affects generally up to 4 joints (typically larger joints, such as knees,
ankles, wrists) and is not associated with constitutional findings such as fever, weight loss,
fatigue or systemic signs of inflammation. Nevertheless, if greater than 4 joints become affected
after the first 6 months of disease, it is designated as extended oligoarthritis in contrast to
persistent oJTA that features only up to 4 joints throughout the course of the disease. Children are
often well-appearing despite ambulating with a limp. oJIA carries a risk for developing chronic
anterior uveitis, especially when antinuclear antibodies (ANA) are present and disease onset is in
early childhood. It is typically asymptomatic at onset and requires screening by ophthalmologic
slit lamp examination. Chronic arthritis in a knee or ankle may lead to overgrowth of that limb

with subsequent leg length discrepancy. Muscle atrophy, often of extensor muscles (e.g., vastus

32



10

15

20

25

30

WO 2020/160465 PCT/US2020/016203

lateralis, quadriceps when knee affected) and/or flexion contractures in the knees and, less
commonly, the wrists are found.

Current treatments of JTA include steroids, e.g., conventional synthetic DMARDs and
biologic DMARDs. The development of new drugs that are capable of selectively inhibiting
single molecules and pathways offers the hope of improving remission rates while minimizing
disease damage and treatment-related side effects (Giancane, et al. Juvenile Idiopathic Arthritis:
Diagnosis and Treatment. Rheumatology and Therapy. 2016;3(2):187-207).

One candidate for treatment of JIA is interleukin-6 (IL-6) inhibition. IL-6 is a key
cytokine with a wide range of biological activities, including regulation of immune reactivity, the
acute-phase response, inflammation, oncogenesis and hematopoiesis (Kishimoto, ez al. The
Cytokine Handbook (London: Academic Press). 2003, pp. 281-304). Overproduction of IL-6 has
been found to play pathological roles in chronic inflammatory diseases.

IL-6 interacts directly with the IL-6Ra subunit and the IL-6/IL-6Ra pair forms a high
affinity complex with the glycoprotein 130 (gp130) subunit. IL-6Ra also exists in a soluble form,
which is involved in trans-signaling and allows IL-6 to alTect cells that do not express [L-6Ra
including synovial cells in the joint (Rose-John ef al., J Leukoc Biol. 2006; 80(2), 227-36).

Sarilumab , also designated as SAR153191 or REGNBSS, is a recombinant IgG1 kappa
monoclonal antibody of fully human sequence directed against the alpha subunit of the IL-6
receptor complex (IL-6Ra). Sarilumab is a potent and specific inhibitor of IL-6 signaling. By
binding to IL-6Ra with high alfinity, sarilumab blocks the binding of IL-6 and interrupts the
cytokine-mediated signaling cascade. In certain embodiments, interleukin-6 is a key element in
the etiology of rheumatic conditions and inhibition of its signaling is a critical part of the
mechanism of action of sarilumab. In ex vivo assays, sarilumab did not demonstrate antibody-
dependent cellular cytotoxicity (ADCC) or complement-dependent cytotoxicity (CDC) on
relevant cell types where sarilumab binding was verified by fluorescence-activated cell sorter
(FACS) analysis (Committee for Medicinal Products for Human Use, Assessment Report, April
27,2017 EMA/292840/2017, available at https://www.ema.europa.eu/documents/assessment-
report/kevzara-epar-public-assessment-report_en.pdf).

Antibodies
The present disclosure includes methods that comprise administering to a subject an

antibody, or an antigen-binding fragment thereof, that binds specifically to hIL-6R. As used
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herein, the term "hIL-6R" means a human cytokine receptor that specifically binds human IL-6.
In certain embodiments, the antibody that is administered to the patient binds specifically to the
extracellular domain of hIL-6R.

The term "antibody", as used herein, refers to immunoglobulin molecules comprising
four polypeptide chains, two heavy (H) chains and two light (L) chains inter-connected by
disulfide bonds, as well as multimers thereof (e.g., IgM). Each heavy chain comprises a heavy
chain variable region (abbreviated herein as HCVR or VH) and a heavy chain constant region.
The heavy chain constant region comprises three domains, CH1, CH2 and CH3. Each light
chain comprises a light chain variable region (abbreviated herein as LCVR or VL) and a light
chain constant region. The light chain constant region comprises one domain (CL1). The VH
and VL regions can be further subdivided into regions of hypervariability, termed CDRs,
interspersed with regions that are more conserved, termed framework regions (FR). Each VH
and VL is composed of three CDRs and four FRs, arranged from amino-terminus to carboxy-
terminus in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. In some
embodiments, the FRs of the antibody (or antigen-binding portion thereof) may be identical to
the human germline sequences, or may be naturally or artificially modified. An amino acid
consensus sequence may be defined based on a side-by-side analysis of two or more CDRs.

The term "antibody," as used herein, also includes antigen-binding fragments of full
antibody molecules. The terms "antigen-binding portion" of an antibody, "antigen-binding
fragment" of an antibody, and the like, as used herein, include any naturally occurring,
enzymatically obtainable, synthetic, or genetically engineered polypeptide or glycoprotein that
specifically binds an antigen to form a complex. Antigen-binding fragments of an antibody may
be derived, e.g., from full antibody molecules using any suitable standard techniques such as
proteolytic digestion or recombinant genetic engineering techniques involving the manipulation
and expression of DNA encoding antibody variable and optionally constant domains. Such DNA
1s known and/or is readily available from, e.g., commercial sources, DNA libraries (including,
e.g., phage-antibody libraries), or can be synthesized. The DNA may be sequenced and
manipulated chemically or by using molecular biology techniques, for example, to arrange one
or more variable and/or constant domains into a suitable configuration, or to introduce codons,

create cysteine residues, modify, add or delete amino acids, etc.
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Non-limiting examples of antigen-binding fragments include: (1) Fab fragments; (i1)
F(ab")2 fragments; (ii1) Fd fragments; (iv) Fv fragments; (v) single-chain Fv (scFv) molecules;
(vi) dAb fragments; and (vi1) minimal recognition units consisting of the amino acid residues that
mimic the hypervariable region of an antibody (e.g., an isolated CDR such as a CDR3 peptide),
or a constrained FR3-CDR3-FR4 peptide. Other engineered molecules, such as domain-specific
antibodies, single domain antibodies, domain-deleted antibodies, chimeric antibodies, CDR-
grafted antibodies, diabodies, triabodies, tetrabodies, minibodies, nanobodies (e.g., monovalent
nanobodies, and bivalent nanobodies), small modular immunopharmaceuticals (SMIPs), and
shark variable IcNAR domains, are also encompassed within the expression "antigen-binding
fragment," as used herein.

An antigen-binding fragment of an antibody will typically comprise at least one variable
domain. The variable domain may be of any size or amino acid composition and will generally
comprise at least one CDR which is adjacent to or in frame with one or more framework
sequences. In antigen-binding fragments having a VH domain associated with a VL domain, the
VH and VL domains may be situated relative to one another in any suitable arrangement. For
example, the variable region may be dimeric and contain VH-VH, VH-VL or VL-VL dimers.
Alternatively, the antigen-binding fragment of an antibody may contain a monomeric VH or VL
domain.

In certain embodiments, an antigen-binding fragment of an antibody may contain at least
one variable domain covalently linked to at least one constant domain. Non-limiting, exemplary
configurations of variable and constant domains that may be found within an antigen-binding
fragment of an antibody include: (i) VH-CH1; (i1) VH-CH2; (ii1)) VH-CH3; (iv) VH-CH1-CH2;
(v) VH-CH1-CH2-CH3; (vi) VH-CH2-CH3; (vii) VH-CL; (viii) VL-CHI; (ix) VL-CH2; (x) VL-
CH3; (xi) VL-CH1-CH2; (xii) VL-CH1-CH2-CH3; (xiii) VL-CH2-CH3; and (xiv) VL-CL. In
any configuration of variable and constant domains, including any of the exemplary
configurations listed above, the variable and constant domains may be either directly linked to
one another or may be linked by a full or partial hinge or linker region. A hinge region may in
various embodiments consist of at least 2 (e.g., 5, 10, 15, 20, 40, 60 or more) amino acids which
result in a flexible or semi-flexible linkage between adjacent variable and/or constant domains in
a single polypeptide molecule. Moreover, an antigen-binding fragment of an antibody may in

various embodiments comprise a homo-dimer or hetero-dimer (or other multimer) of any of the
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variable and constant domain configurations listed above in non-covalent association with one
another and/or with one or more monomeric VH or VL domain (e.g., by disulfide bond(s)).

In specific embodiments, the antibody or antibody fragment for use in the method of the
invention may be a multispecific antibody, which may be specific for different epitopes of one
target polypeptide or may contain antigen-binding domains specific for epitopes of more than
one target polypeptide. An exemplary bi-specific antibody format that can be used in the context
of the present invention involves the use of a first immunoglobulin (Ig) Cas domain and a second
Ig Cus domain, wherein the first and second Ig Cus domains differ from one another by at least
one amino acid, and wherein at least one amino acid difference reduces binding of the bispecific
antibody to Protein A as compared to a bi-specific antibody lacking the amino acid difference.

In one embodiment, the first Ig Cus domain binds Protein A and the second Ig Cu3 domain
contains a mutation that reduces or abolishes Protein A binding such as an H95R modification
(by IMGT exon numbering; H435R by EU numbering). The second Cu3 may further comprise
an Y96F modification (by IMGT, Y436F by EU). Further modifications that may be found
within the second Cus include: D16E, L18M, N44S, K52N, V57M, and V82I (by IMGT; D356E,
L358M, N384S, K392N, V397M, and V4221 by EU) in the case of IgG1 antibodies; N44S,
K52N, and V821 (IMGT; N384S, K392N, and V4221 by EU) in the case of IgG2 antibodies; and
Q15R, N44S, K52N, V57M, R69K, E79Q, and V82I (by IMGT; Q355R, N384S, K392N,
V397M, R409K, E419Q, and V4221 by EU) in the case of IgG4 antibodies. Variations on the bi-
specific antibody format described above are contemplated within the scope of the present
invention. Any multispecific antibody format, including the exemplary bispecific antibody
formats disclosed herein, may in various embodiments be adapted for use in the context of an
antigen-binding fragment of an anti-IL-6R antibody using routine techniques available in the art.

The fully-human anti-IL-6R antibodies disclosed herein may comprise one or more
amino acid substitutions, insertions and/or deletions in the framework and/or CDR regions of the
heavy and light chain variable domains as compared to the corresponding germline sequences.
Such mutations can be readily ascertained by comparing the amino acid sequences disclosed
herein to germline sequences available from, for example, public antibody sequence databases.
The present invention includes antibodies, and antigen-binding fragments thereof, which are
derived from any of the amino acid sequences disclosed herein, wherein one or more amino acids

within one or more framework and/or CDR regions are back-mutated to the corresponding
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germline residue(s) or to a conservative amino acid substitution (natural or non-natural) of the
corresponding germline residue(s) (such sequence changes are referred to herein as "germline
back-mutations"). A person of ordinary skill in the art, starting with the heavy and light chain
variable region sequences disclosed herein, can easily produce numerous antibodies and antigen-
binding fragments which comprise one or more individual germline back-mutations or
combinations thereof. In certain embodiments, all of the framework residues and/or CDR
residues within the VH and/or VL domains are mutated back to the germline sequence. In other
embodiments, only certain residues are mutated back to the germline sequence, e.g., only the
mutated residues found within the first 8 amino acids of FR1 or within the last 8 amino acids of
FR4, or only the mutated residues found within CDR1, CDR2 or CDR3. Furthermore, the
antibodies of the present invention may contain any combination of two or more germline back-
mutations within the framework and/or CDR regions, i.e., wherein certain individual residues are
mutated back to the germline sequence while certain other residues that differ from the germline
sequence are maintained. Once obtained, antibodies and antigen-binding fragments that contain
one or more germline back-mutations can be easily tested for one or more desired property such
as, improved binding specificity, increased binding affinity, improved or enhanced antagonistic
or agonistic biological properties (as the case may be), reduced immunogenicity, efc. Antibodies
and antigen-binding fragments obtained in this general manner are encompassed within the
present invention.

The constant region of an antibody is important in the ability of an antibody to fix
complement and mediate cell-dependent cytotoxicity. Thus, the isotype of an antibody may be
selected on the basis of whether it is desirable for the antibody to mediate cytotoxicity.

The term "human antibody", as used herein, is intended to include antibodies having
variable and constant regions derived from human germline immunoglobulin sequences. The
human antibodies featured in the disclosure may in various embodiments nonetheless include
amino acid residues not encoded by human germline immunoglobulin sequences (e.g., mutations
introduced by random or site-specific mutagenesis in vitro or by somatic mutation in vivo), for
example in the CDRs and in some embodiments CDR3. However, the term "human antibody", as
used herein, is not intended to include antibodies in which CDR sequences derived from the
germline of another mammalian species, such as a mouse, have been grafted onto human

framework sequences.

37



10

15

20

25

30

WO 2020/160465 PCT/US2020/016203

The term "recombinant human antibody", as used herein, is intended to include all human
antibodies that are prepared, expressed, created or isolated by recombinant means, such as
antibodies expressed using a recombinant expression vector transfected into a host cell
(described further below), antibodies isolated from a recombinant, combinatorial human
antibody library (described further below), antibodies isolated from an animal (e.g., a mouse)
that is transgenic for human immunoglobulin genes (see e.g., Taylor et al., (1992) Nucl. Acids
Res. 20:6287-6295, incorporated herein by reference in its entirety,) or antibodies prepared,
expressed, created or isolated by any other means that involves splicing of human
immunoglobulin gene sequences to other DNA sequences. Such recombinant human antibodies
have variable and constant regions derived from human germline immunoglobulin sequences. In
certain embodiments, however, such recombinant human antibodies are subjected to in vitro
mutagenesis (or, when an animal transgenic for human Ig sequences is used, /7 vivo somatic
mutagenesis) and thus the amino acid sequences of the VH and VL regions of the recombinant
antibodies are sequences that, while derived from and related to human germline VH and VL
sequences, may not naturally exist within the human antibody germline repertoire in vivo.

Human antibodies can exist in two forms that are associated with hinge heterogeneity. In
an embodiment, an immunoglobulin molecule comprises a stable four chain construct of
approximately 150-160 kDa in which the dimers are held together by an interchain heavy chain
disulfide bond. In another embodiment, the dimers are not linked via inter-chain disulfide bonds
and a molecule of about 75-80 kDa 1s formed composed of a covalently coupled light and heavy
chain (half-antibody). These embodiments/forms have been extremely difficult to separate, even
after affinity purification.

The frequency of appearance of the second form in various intact IgG isotypes is due to,
but not limited to, structural differences associated with the hinge region isotype of the antibody.
A single amino acid substitution in the hinge region of the human IgG4 hinge can significantly
reduce the appearance of the second form (Angal et al., (1993) Molecular Immunology 30:105,
incorporated by reference in its entirety) to levels typically observed using a human IgG1 hinge.
The instant disclosure encompasses in various embodiments antibodies having one or more
mutations in the hinge, CH2 or CH3 region which may be desirable, for example, in production,

to improve the yield of the desired antibody form.
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An "isolated antibody," as used herein, means an antibody that has been identified and
separated and/or recovered from at least one component of its natural environment. For example,
an antibody that has been separated or removed from at least one component of an organism, or
from a tissue or cell in which the antibody naturally exists or is naturally produced, is an
"1solated antibody." In various embodiments, the isolated antibody also includes an antibody in
situ within a recombinant cell. In other embodiments, isolated antibodies are antibodies that have
been subjected to at least one purification or isolation step. In various embodiments, an isolated
antibody may be substantially free of other cellular material and/or chemicals.

The term "specifically binds," or the like, means that an antibody or antigen-binding
fragment thereof forms a complex with an antigen that is relatively stable under physiologic
conditions. Methods for determining whether an antibody specifically binds to an antigen are
well known in the art and include, for example, equilibrium dialysis, surface plasmon resonance,
and the like. For example, an antibody that "specifically binds" IL-6R, as used herein, includes
antibodies that bind IL-6R or portion thereof with a KD of less than about 1000 nM, less than
about 500 nM, less than about 300 nM, less than about 200 nM, less than about 100 nM, less
than about 90 nM, less than about 80 nM, less than about 70 nM, less than about 60 nM, less
than about 50 nM, less than about 40 nM, less than about 30 nM, less than about 20 nM, less
than about 10 nM, less than about 5 nM, less than about 4 nM, less than about 3 nM,, less than
about 2 nM, less than about 1 nM or about 0.5 nM, as measured in a surface plasmon resonance
assay. Specific binding can also be characterized by a dissociation constant of at least about
1x10° M or smaller. In other embodiments, the dissociation constant is at least about 1x107 M,
1x10% M, or 1x10® M. An isolated antibody that specifically binds human IL-6R may, however,
have cross-reactivity to other antigens, such as IL-6R molecules from other (non-human) species.

The term "surface plasmon resonance", as used herein, refers to an optical phenomenon
that allows for the analysis of real-time interactions by detection of alterations in protein
concentrations within a biosensor matrix, for example using the BIACORE system (Biacore Life
Sciences division of GE Healthcare, Piscataway, NJ).

The term "KD", as used herein, is intended to refer to the equilibrium dissociation
constant of an antibody-antigen interaction.

The term "epitope" refers to an antigenic determinant that interacts with a specific antigen

binding site in the variable region of an antibody molecule known as a paratope. A single antigen
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may have more than one epitope. Thus, different antibodies may bind to different areas on an
antigen and may have different biological effects. Epitopes may be either conformational or
linear. A conformational epitope is produced by spatially juxtaposed amino acids from different
segments of the linear polypeptide chain. A linear epitope is one produced by adjacent amino
acid residues in a polypeptide chain. In certain circumstance, an epitope may include moieties of
saccharides, phosphoryl groups, or sulfonyl groups on the antigen.

The anti-IL-6R antibodies useful for the methods described herein may in various
embodiments include one or more amino acid substitutions, insertions and/or deletions in the
framework and/or CDR regions of the heavy and light chain variable domains as compared to the
corresponding germline sequences from which the antibodies were derived. Such mutations can
be readily ascertained by comparing the amino acid sequences disclosed herein to germline
sequences available from, for example, public antibody sequence databases. The present
disclosure includes in various embodiments methods involving the use of antibodies, and
antigen-binding fragments thereof, which are derived from any of the amino acid sequences
disclosed herein, wherein one or more amino acids within one or more framework and/or CDR
regions are mutated to the corresponding residue(s) of the germline sequence from which the
antibody was derived, or to the corresponding residue(s) of another human germline sequence, or
to a conservative amino acid substitution of the corresponding germline residue(s) (such
sequence changes are referred to herein collectively as "germline mutations"). Numerous
antibodies and antigen-binding fragments may be constructed which comprise one or more
individual germline mutations or combinations thereof. In certain embodiments, all of the
framework and/or CDR residues within the VH and/or VL domains are mutated back to the
residues found in the original germline sequence from which the antibody was derived. In other
embodiments, only certain residues are mutated back to the original germline sequence, e.g.,
only the mutated residues found within the first 8 amino acids of FR1 or within the last 8 amino
acids of FR4, or only the mutated residues found within CDR1, CDR2 or CDR3. In other
embodiments, one or more of the framework and/or CDR residue(s) are mutated to the
corresponding residue(s) of a different germline sequence (i.e., a germline sequence that is
different from the germline sequence from which the antibody was originally derived).
Furthermore, the antibodies may contain any combination of two or more germline mutations

within the framework and/or CDR regions, e.g., wherein certain individual residues are mutated
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to the corresponding residue of a certain germline sequence while certain other residues that
differ from the original germline sequence are maintained or are mutated to the corresponding
residue of a different germline sequence. Once obtained, antibodies and antigen-binding
fragments that contain one or more germline mutations can be easily tested for one or more
desired property such as, improved binding specificity, increased binding affinity, improved or
enhanced antagonistic or agonistic biological properties (as the case may be), reduced
immunogenicity, etc. The use of antibodies and antigen-binding fragments obtained in this
general manner are encompassed within the present disclosure.

The present disclosure also includes methods involving the use of anti-IL-6R antibodies
comprising variants of any of the HCVR, LCVR, and/or CDR amino acid sequences disclosed
herein having one or more conservative substitutions. For example, the present disclosure
includes the use of anti-IL-6R antibodies having HCVR, LCVR, and/or CDR amino acid
sequences with, e.g., 10 or fewer, 8 or fewer, 6 or fewer, 4 or fewer, etc. conservative amino acid
substitutions relative to any of the HCVR, LCVR, and/or CDR amino acid sequences disclosed
herein.

According to the present disclosure, the anti-IL-6R antibody, or antigen-binding fragment
thereof, in various embodiments comprises a HCVR, LCVR, and/or CDRs comprising any of the
amino acid sequences of the anti-IL-6R antibodies described in U.S. Patent No. 7,582,298,
incorporated herein by reference in its entirety. In certain embodiments, the anti-IL-6R antibody
or antigen-binding fragment thereof comprises the HCDRs of a HCVR comprising the amino
acid sequence of SEQ ID NO: 1 and the LCDRs of a LCVR comprising the amino acid sequence
of SEQ ID NO: 2. According to certain embodiments, the anti-IL-6R antibody or antigen-
binding fragment thereof comprises three HCDRs (i.e., HCDR1, HCDR2 and HCDR3) and three
LCDRs (i.e., LCDR1, LCDR2 and LCDR3), wherein the HCDR1 comprises the amino acid
sequence of SEQ ID NO: 3; the HCDR2 comprises the amino acid sequence of SEQ ID NO: 4;
the HCDR3 comprises the amino acid sequence of SEQ ID NO: 5; the LCDR1 comprises the
amino acid sequence of SEQ ID NO: 6; the LCDR2 comprises the amino acid sequence of SEQ
ID NO: 7; and the LCDR3 comprises the amino acid sequence of SEQ ID NO: 8. In yet other
embodiments, the anti-IL-6R antibody or antigen-binding fragment thereof comprises an HCVR
comprising the amino acid sequence of SEQ ID NO: 1 and an LCVR comprising the amino acid

sequence of SEQ ID NO: 2.
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In another embodiment, the anti-IL-6R antibody or antigen-binding fragment thereof
comprises a heavy chain comprising the amino acid sequence of SEQ ID NO: 9 and a light chain
comprising the amino acid sequence of SEQ ID NO: 10. In some embodiments, the extracellular
domain of hIL-6R comprises the amino acid sequence of SEQ ID NO: 11. According to certain
exemplary embodiments, the methods of the present disclosure comprise the use of the anti-IL-
6R antibody referred to and known in the art as sarilumab, or a bioequivalent thereof.

The amino acid sequence of SEQ ID NO: 1 is
EVQLVESGGGLVQPGRSLRLSCAASRFTFDDYAMHWVRQAPGKGLEWVSGISWNSGRI
GYADSVKGRFTISRDNAENSLFLQMNGLRAEDTALYYCAKGRDSFDIWGQGTMVTVSS

The amino acid sequence of SEQ ID NO: 2 is
DIQMTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLLIYGASSLESGVPS
RFSGSGSGTDFTLTISSLQPEDFASYYCQQANSFPYTFGQGTKLEIK.

The amino acid sequence of SEQ ID NO: 3 is RFTFDDYA.

The amino acid sequence of SEQ ID NO: 4 is ISWNSGRL

The amino acid sequence of SEQ ID NO: 5 is AKGRDSFDIL

The amino acid sequence of SEQ ID NO: 6 is QGISSW.

The amino acid sequence of SEQ ID NO: 7 is GAS.

The amino acid sequence of SEQ ID NO: 8 is QQANSFPYT.

The amino acid sequence of SEQ ID NO: 9 is
EVQLVESGGGLVQPGRSLRLSCAASRFTFDDYAMHWVRQAPGKGLEWVSGISWNSGRI
GYADSVKGRFTISRDNAENSLFLQMNGLRAEDTALYYCAKGRDSFDIWGQGTMVTVSS
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS
GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGG
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY
NSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR
DELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK.

The amino acid sequence of SEQ ID NO: 10 is

DIQMTQSPSSVSASVGDRVTITCRASQGISSWILAWYQQKPGKAPKLLIYGASSLE
SGVPSRFSGSGSGTDFTLTISSLQPEDFASYYCQOANSFPYTFGQGTKLEIKRTVAAPSVFI
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FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC.

The sequence of SEQ ID NO: 11 is
MVAVGCALLAALLAAPGAALAPRRCPAQEVARGVLTSLPGDSVTLTCPGVEPEDNATV
HWVLRKPAAGSHPSRWAGMGRRLLLRSVQLHDSGNYSCYRAGRPAGTVHLLVDVPPE
EPQLSCFRKSPLSNVVCEWGPRSTPSLTTKAVLLVRKFQNSPAEDFQEPCQYSQESQKFS
CQLAVPEGDSSFYIVSMCVASSVGSKFSKTQTFQGCGILQPDPPANITVTAVARNPRWLS
VTWQDPHSWNSSFYRLRFELRYRAERSKTFTTWMVKDLQHHCVIHDAWSGLRHVVQL
RAQEEFGQGEWSEWSPEAMGTPWTESRSPPAENEVSTPMQALTTNKDDDNILFRDSAN
ATSLPVQD.

The term “bioequivalent” as used herein, refers to a molecule having similar
bioavailability (rate and extent of availability) after administration at the same molar dose and
under similar conditions (e.g., same route of administration), such that the effect, with respect to
both efficacy and safety, can be expected to be essentially same as the comparator molecule.
Two pharmaceutical compositions comprising an anti-IL-6R antibody are bioequivalent if they
are pharmaceutically equivalent, meaning they contain the same amount of active ingredient
(e.g., IL-6R antibody), in the same dosage form, for the same route of administration and
meeting the same or comparable standards. Bioequivalence can be determined, for example, by
an in vivo study comparing a pharmacokinetic parameter for the two compositions. Parameters
commonly used in bioequivalence studies include peak plasma concentration (Cmax) and area
under the plasma drug concentration time curve (AUC).

The disclosure in certain embodiments relates to methods comprising administering to
the subject an antibody which comprises the heavy chain variable region comprising sequence
SEQ ID NO: 1 and the light chain variable region comprising sequence SEQ ID NO: 2.

The disclosure provides pharmaceutical compositions comprising such antibody, and
methods of using these compositions.

The antibody in various embodiments comprises the heavy chain variable region
comprising sequence SEQ ID NO: 1 and the light chain variable region comprising sequence
SEQ ID NO: 2 is an antibody that specifically binds hIL-6R. See international publication
number W0O2007/143168, incorporated herein by reference in its entirety. In one embodiment,

the antibody comprises the heavy chain variable region comprising sequence SEQ ID NO: 9 and
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the light chain variable region comprising sequence SEQ ID NO: 10. In various embodiments,

the antibody is sarilumab.

DMARDs

DMARD:s are drugs defined by their use in rheumatoid arthritis and JIA to slow down
disease progression.

DMARDs have been classified as synthetic (sSDMARD) and biological (lDMARD).
sDMARD:s include, non-exhaustively, methotrexate, sulfasalazine, leflunomide, and
hydroxychloroquine. bDMARD:s include, non-exhaustively, adalimumab, golimumab,
etanercept, abatacept, infliximab, rituximab, and tocilizumab.

In some embodiments, no other DMARD is administered with the antibody. In some
embodiments, at least one other DMARD is administered to the subject. In an embodiment, at
least one other DMARD i1s administered to the subject concurrently with or at the same time as
the antibody.

In some embodiments, the subject had an inadequate response to current treatment for
JIA. In some embodiments, the subject had an inadequate response to current treatment for JIA
and is considered a candidate for a bDMARD. In some embodiments, the subject’s current
treatment is a corticosteroid, sSDMARD), and/or a bDMARD. By way of example, but not by
way of limitation, in some embodiment, the corticosteroid is selected from prednisone,

prednisolone, and methyl-prednisolone.

Methods of Administration and Formulations

The methods described herein comprise administering a therapeutically effective amount
of an anti-IL-6R antibody to a subject. As used herein, an “effective amount” or "therapeutically
effective amount" is a dose of the therapeutic that results in treatment of sJIA and/or pcJIA. As
used herein, “treating” refers to causing a detectable improvement in one or more symptoms
associated with sJIA and/or pcJIA or causing a biological effect (e.g., a decrease in the level of a
particular biomarker) that is correlated with the underlying pathologic mechanism(s) giving rise
to the condition or symptom(s). For example, a dose of anti-IL-6R antibody which causes an
improvement in any of the following symptoms or conditions associated with juvenile idiopathic

arthritis is deemed a "therapeutically effective amount”: limping, stiffness when awakening,
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reluctance of the subject to use an arm or leg, reduced activity level, persistent fever, joint
swelling, and difficulty with fine motor activities.

An "improvement” in an JIA-associated symptom in various embodiments refers
reduction in the incidence of the JIA symptom which may correlate with an improvement in one
or more JIA-associated test, score or metric (as described herein). For example, the improvement
may correlate an increase from baseline of one or more of JIA ACR criteria, and/or a decrease
from baseline of one or more of corticosteroid use, Juvenile Arthritis Disease Activity Score, or
fever. In an embodiment, improvement may comprise a decrease in baseline of stiffness (e.g, a
joint with limited motion). As used herein, the term "baseline," with regard to an JIA-associated
parameter, means the numerical value of the JIA-associated parameter for a patient prior to or at
the time of administration of the antibody of the present invention. A detectable “improvement”
can also be detected using at least one test, score or metric described herein. In various
embodiments, the improvement is detected using at least one selected from the group consisting
of: Juvenile idiopathic arthritis American College of Rheumatism (ACR), (e.g., JIA ACR30, JIA
ACRS50, JIA ACR70, JTA ACR90, and JTA ACR100). In various embodiments, the
improvement is characterized by at least one score or metric, such as physician global
assessment of disease activity score, patient or parent assessment of overall well-being,
childhood health assessment questionnaire, number of joints with active arthritis, number of
joints with limited motion, and/or high sensitivity C-reactive protein. In certain embodiments,
an improvement in a symptom of sJIA is reduced fever (e.g., in subjects with a fever when the
antibody is first administered). In various embodiments, the improvement is characterized by at
least one biomarker. In some embodiments, the improvement is characterized by an increase in at
least one biomarker. In some embodiments, the improvement is characterized by a reduction in at
least one biomarker.

In another example, a treatment has not been effective when a dose of anti-IL-6R
antibody does not result in a detectable improvement in one or more parameters or symptoms
associated with JIA or which does not cause a biological effect that is correlated with the
underlying pathologic mechanism(s) giving rise to the condition or symptom(s) of JIA.

According to some of these embodiments, the IL-6R antibody is administered

subcutaneously. According to some of these embodiments, the IL-6R antibody is sarilumab.
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In accordance with the methods of the present invention, a therapeutically effective
amount of anti-IL-6R antibody that is administered to the subject will vary depending upon the
age and the size (e.g., body weight or body surface area) of the subject as well as the route of
administration and other factors well known to those of ordinary skill in the art.

In certain embodiments, the dose of the antibody varies depending on the body weight of
the subject. In various embodiments, if a subject has a body weight of at least 30 kg (e.g., up to
60 kg, 70 kg, 80 kg, 90 kg, or 100 kg), then the subject is administered a dose of 2.0 mg/kg once
every 2 weeks. In other embodiments, if a subject has a body weight of at least 30 kg, and less
than 40, 50, 60, 70, 80, 90 or 100 kg then the subject is administered a dose of 2.0 mg/kg once
every 2 weeks. In some embodiments, if a subject has a body weight of at least 30 kg, then the
subject is administered a dose of 3.0 mg/kg once every 2 weeks. In some embodiments, if a
subject has a body weight of at least 30 kg, then the subject is administered a dose of 4-6 mg/kg
once every 2 weeks. In other embodiments, if a subject has a body weight of at least 30 kg, and
less than 40, 50, 60, 70, 80, 90 or 100 kg then the subject is administered a dose of 3.0 mg/kg
once every 2 weeks. In certain embodiments, if a subject has a body weight of at least 30 kg,
then the subject is administered a dose of 2.0 mg/kg once per week. In other embodiments, if a
subject has a body weight of at least 30 kg, and less than 40, 50, 60, 70, 80, 90 or 100 kg then the
subject is administered a dose of 2.0 mg/kg once per week. In various embodiments, if a subject
has a body weight of 10—<30 kg, then the subject is administered a dose of 2.5 mg/kg every 2
weeks. In certain embodiments, if a subject has a body weight of 10—<30 kg, then the subject is
administered a dose of 4 mg/kg every 2 weeks. In some embodiments, if a subject has a body
weight of 10-<30 kg, then the subject is administered a dose of 2.5 mg/kg per week. In various
embodiments, if a subject has a body weight of 10—<30 kg, then the subject is administered a
dose of 5-7 mg/kg every 2 weeks. In various embodiments, if a subject has a body weight of 10—
<30 kg, then the subject is administered a dose of 4 mg/kg every 2 weeks.

In certain embodiments, the dose of anti-IL-6R antibody administered to the subject is
from about 10 mg to about 600 mg. In some embodiments, the dose of the antibody administered
to the subject is from about 25 mg to about 200 mg. In various embodiments, the dose of the
antibody administered to the subject is from about 60 mg to about 200 mg. For example, the
present invention includes (but is not limited to) methods wherein about 10 mg, about 15 mg,

about 20 mg, about 25 mg, about 30 mg, about 35 mg, about 40 mg, about 45 mg, about 50 mg,
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about 55 mg, about 60 mg, about 65 mg, about 70 mg, about 75 mg, about 80 mg, about 85 mg,
about 90 mg, about 95 mg, about 100 mg, about 105 mg, about 110 mg, about 115 mg, about 120
mg, about 125 mg, about 130 mg, about 135 mg, about 140 mg, about 145 mg, about 150 mg,
about 155 mg, about 160 mg, about 165 mg, about 170 mg, about 175 mg, about 180 mg, about
185 mg, about 190 mg, about 195 mg, about 200, about 205 mg, about 210 mg, about 215 mg,
about 220 mg, about 225 mg, about 230 mg, about 235 mg, about 240 mg, about 245 mg, about
250 mg, about 255 mg, about 260 mg, about 265 mg, about 270 mg, about 275 mg, about 280
mg, about 285 mg, about 290 mg, about 295 mg, about 300, about 325 mg, about 350 mg, about
375 mg, about 400 mg, about 425 mg, about 450 mg, about 475 mg, about 500 mg, about 525
mg, about 550 mg, about 575 mg, about 600 mg or more of anti-IL-6R antibody is administered
to the patient per week or once every two weeks.

As used herein, “administered from about 2.0 to about 4.0 mg/kg” means that the referred
to substance is administered at any value within the stated range including the endpoints of the
range. For example, “the dose of anti-IL-6R antibody administered to the patient is from 2.0
mg/kg to 4.0 mg/kg,” includes administration of 2.0 mg/kg of the anti-IL-6R antibody, 4.0 mg/kg
of the anti-IL-6R antibody and all doses in between.

In various embodiments, the IL-6R antibody is administered at a dose of from about 25 to
150 mg once a week or 40 mg to 200 mg every other week. In an embodiment, the IL-6R
antibody is administered at a dose of from 25 to 50 mg once per week or once every other week.
In an embodiment, the IL-6R antibody is administered at a dose of from 50 to 75 mg once per
week or once every other week. In an embodiment, the IL-6R antibody is administered at a dose
of from 75 to 100 mg once per week or once every other week. In an embodiment, the IL-6R
antibody is administered at a dose of from 100 to 125 mg once per week or once every other
week. In an embodiment, the IL-6R antibody is administered at a dose of from 125 to 150 mg
once per week or once every other week. In an embodiment, the IL-6R antibody is administered
at a dose of from 150 to 175 mg once per week or once every other week. In an embodiment, the
IL-6R antibody is administered at a dose of from 175 to 200 mg once per week or once every
other week. In an embodiment, the IL-6R antibody is administered at a dose of 100 mg once a
week. In an embodiment, the IL-6R antibody is administered at a dose of 150 mg once a week.
In an embodiment, the IL-6R antibody is administered at a dose of 200 mg once a week. In an

embodiment, the IL-6R antibody is administered at a dose of from 100 to 150 mg once a week.
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In an embodiment, the IL-6R antibody is administered at a dose of from 100 to 200 mg once
every two weeks. In an embodiment, the IL-6R antibody is administered at a dose of from 150
to 200 mg once every two weeks. In an embodiment, the IL-6R antibody is administered at a
dose of about 100 or about 150 mg once every two weeks. In an embodiment, the IL-6R
antibody is administered at a dose of about 100, 150 or 200 mg once every two weeks. In an
embodiment, the IL-6R antibody is administered at a dose of 100 mg once every two weeks. In
an embodiment, the IL-6R antibody is administered at a dose of 150 mg once every two weeks.
In an embodiment, the IL-6R antibody is administered at a dose of 200 mg once every two
weeks.

In various embodiments of the method, the antibody 1s used at a dose listed in Tables 2-5.

The amount of anti-IL-6R antibody that is administered to the patient may be expressed
in terms of milligrams of antibody per kilogram of patient body weight (i.e., mg/kg). For
example, the methods of the present invention include administering an anti-IL-6R antibody to a
patient at a daily dose from about 0.01 to about 100 mg/kg, from about 0.1 to about 50 mg/kg, or
from about 1 to about 10 mg/kg of patient body weight. In certain embodiments, the anti-hIL6R
antibody is sarilumab and is administered from about 2 mg/kg to about 4 mg/kg. In various
embodiments, the anti-hIL6R antibody is sarilumab and is administered from about 2 mg/kg to
about 3 mg/kg. In certain embodiments, the anti-hIL6R antibody is sarilumab and is
administered from about 2.5 mg/kg to about 4 mg/kg. In various embodiments, the anti-hIL6R
antibody is sarilumab and is administered from about 2 mg/kg to about 3 mg/kg at a frequency of
once a week (qw) or once every two weeks (q2w). In some embodiments, the anti-hIL6R
antibody is administered at a dose of about 2 mg/kg to 4 mg/kg at a frequency of once a week
(qw) or once every two weeks (q2w). In some embodiments, the anti-hIL6R antibody is
administered at a dose of about 2.5 mg/kg to 4 mg/kg at a frequency of once a week (qw) or once
every two weeks (q2w). In various embodiments, the anti-hIL6R antibody is administered at a
dose of about 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5 or 5.0 mg/kg. In some embodiments, the anti-
hIL6R antibody antibody comprises a VH and a VL, wherein the VH comprises the three CDRs
found within the sequence of SEQ ID NO:1 and wherein the VL comprises the three CDRs
found within the sequence of SEQ ID NO:2. In other embodiments, the anti-hIL6R antibody is

sarilumab.
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The methods of the present invention include administering multiple doses of an anti-IL-
6R antibody to a patient over a specified time course. For example, the anti-IL-6R antibody can
be administered about 1 to 5 times per day, about 1 to 5 times per week, about 1 to 5 times per
month or about 1 to 5 times per year. In certain embodiments, the methods of the invention
include administering a first dose of anti-IL-6R antibody to a patient at a first time point,
followed by administering at least a second dose of anti-IL-6R antibody to the patient at a second
time point. The first and second doses, in certain embodiments, may contain the same amount of
anti-IL-6R antibody. For instance, the first and second doses may each contain from about 10
mg to about 500 mg, from about 20 mg to about 300 mg, from about 100 mg to about 200 mg, or
from about 100 mg to about 150 mg of the antibody. The time between the first and second
doses may be from about a few hours to several weeks. For example, the second time point (i.e.,
the time when the second dose 1s administered) can be from about 1 hour to about 7 weeks after
the first time point (i.e., the time when the first dose is administered). According to certain
exemplary embodiments of the present invention, the second time point can be about 1 hour,
about 4 hours, about 6 hours, about 8 hours, about 10 hours, about 12 hours, about 24 hours,
about 2 days, about 3 days, about 4 days, about 5 days, about 6 days, about 7 days, about 2
weeks, about 4 weeks, about 6 weeks, about 8 weeks, about 10 weeks, about 12 weeks, about 14
weeks or longer after the first time point. In certain embodiments, the second time point is about
1 week or about 2 weeks. Third and subsequent doses may be similarly administered throughout
the course of treatment of the patient. The invention provides methods of using therapeutic
compositions comprising anti-IL-6R antibodies or antigen-binding fragments thereof and,
optionally, one or more additional therapeutic agents. The therapeutic compositions of the
invention will be administered with suitable carriers, excipients, and other agents that are
incorporated into formulations to provide improved transfer, delivery, tolerance, and the like. A
multitude of appropriate formulations can be found in the formulary known to all pharmaceutical
chemists: Remington's Pharmaceutical Sciences, Mack Publishing Company, Easton, PA,
incorporated herein by reference in its entirety. These formulations include, for example,
powders, pastes, ointments, jellies, waxes, oils, lipids, lipid (cationic or anionic) containing
vesicles (such as LIPOFECTIN), DNA conjugates, anhydrous absorption pastes, oil-in-water and
water-in-oil emulsions, emulsions carbowax (polyethylene glycols of various molecular

weights), semi-solid gels, and semi-solid mixtures containing carbowax. See also Powell et al.
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"Compendium of excipients for parenteral formulations" PDA (1998) J Pharm Sci Technol
52:238-311, incorporated herein by reference in its entirety.

Various delivery systems are known and can be used to administer the pharmaceutical
composition of the invention, e.g., encapsulation in liposomes, microparticles, microcapsules,
receptor mediated endocytosis (see, e.g., Wu et al. (1987) J. Biol. Chem. 262:4429-4432,
incorporated herein by reference in its entirety). Methods of introduction include, but are not
limited to, intradermal, intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal,
epidural, and oral routes. The composition may be administered by any convenient route, for
example by infusion or bolus injection, by absorption through epithelial or mucocutaneous
linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together
with other biologically active agents. Administration can be systemic or local. The IL-6R
antibody can be administered subcutaneously.

The pharmaceutical composition can also be delivered in a vesicle, such as a liposome
(see Langer (1990) Science 249:1527-1533, incorporated herein by reference in its entirety). In
certain situations, the pharmaceutical composition can be delivered in a controlled release
system, for example, with the use of a pump or polymeric materials. In another embodiment, a
controlled release system can be placed in proximity of the composition’s target, thus requiring
only a fraction of the systemic dose.

The injectable preparations may include dosage forms for intravenous, subcutaneous,
intracutaneous and intramuscular injections, local injection, drip infusions, efc. These injectable
preparations may be prepared by methods publicly known. For example, the injectable
preparations may be prepared, e.g., by dissolving, suspending or emulsifying the antibody or its
salt described above in a sterile aqueous medium or an oily medium conventionally used for
injections. As the aqueous medium for injections, there are, for example, physiological saline,
an isotonic solution containing glucose and other auxiliary agents, efc., which may be used in
combination with an appropriate solubilizing agent such as an alcohol (e.g., ethanol), a
polyalcohol (e.g., propylene glycol, polyethylene glycol), a nonionic surfactant [e.g., polysorbate
80, HCO-50 (polyoxyethylene (50 mol) adduct of hydrogenated castor oil)], efc.). As the oily
medium, there are employed, e.g., sesame oil, soybean oil, etc., which may be used in
combination with a solubilizing agent such as benzyl benzoate, benzyl alcohol, etc. The

injection thus prepared can be filled in an appropriate ampoule.
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The antibody is typically formulated as described herein and in international publication

number WO2011/085158, incorporated herein by reference in its entirety.

In various embodiments, the antibody is administered as an aqueous buffered solution at

about pH 6.0 containing

about 21 mM histidine,

about 45 mM arginine,

about 0.2% (w/v) polysorbate 20,
about 5% (w/v) sucrose, and

between about 100 mg/mL and about 200 mg/mL of the antibody.

In another embodiment, the antibody is administered as an aqueous buffered solution at

about pH 6.0 containing

about 21 mM histidine,

about 45 mM arginine,

about 0.2% (w/v) polysorbate 20,
about 5% (w/v) sucrose, and

at least about 130 mg/mL of the antibody.

In another embodiment, the antibody is administered as an aqueous buffered solution at

about pH 6.0 containing

about 21 mM histidine,

about 45 mM arginine,

about 0.2% (w/v) polysorbate 20,
about 5% (w/v) sucrose, and

about 131.6 mg/mL of the antibody.

In another embodiment, the antibody is administered as an aqueous buffered solution at

about pH 6.0 containing

about 21 mM histidine,

about 45 mM arginine,

about 0.2% (w/v) polysorbate 20,
about 5% (w/v) sucrose; and

about 175 mg/mL of the antibody.
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In other embodiments, the antibody is administered as an aqueous buffered solution at pH

6.0 containing

21 mM histidine,

45 mM arginine,

0.2% (w/v) polysorbate 20,
5% (w/v) sucrose, and

between 100 mg/mL and 200 mg/mL of the antibody.

In another embodiment, the antibody is administered as an aqueous buffered solution at pH

6.0 containing

21 mM histidine,

45 mM arginine,

0.2% (w/v) polysorbate 20,
5% (w/v) sucrose, and

at least 130 mg/mL of the antibody.

In another embodiment, the antibody is administered as an aqueous buffered solution at pH

6.0 containing

21 mM histidine,

45 mM arginine,

0.2% (w/v) polysorbate 20,
5% (w/v) sucrose, and

131.6 mg/mL of the antibody.

In another embodiment, the antibody is administered as an aqueous buffered solution at pH

6.0 containing

21 mM histidine,

45 mM arginine,

0.2% (w/v) polysorbate 20,
5% (w/v) sucrose; and

175 mg/mL of the antibody.

Advantageously, the pharmaceutical compositions for oral or parenteral use described

above are prepared into dosage forms in a unit dose suited to fit a dose of the active ingredients.
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Such dosage forms in a unit dose include, for example, tablets, pills, capsules, injections
(ampoules), suppositories, efc.

In accordance with the methods disclosed herein, the anti-IL-6R antibody (or
pharmaceutical formulation comprising the antibody) can be administered to the patient using
any acceptable device or mechanism. For example, the administration can be accomplished
using a syringe and needle or with a reusable pen and/or autoinjector delivery device. The
methods of the present invention include the use of numerous reusable pen and/or autoinjector
delivery devices to administer an anti-IL-6R antibody (or pharmaceutical formulation comprising
the antibody). Examples of such devices include, but are not limited to AUTOPEN (Owen
Mumford, Inc., Woodstock, UK), DISETRONIC pen (Disetronic Medical Systems, Bergdorf,
Switzerland), HUMALOG MIX 75/25 pen, HUMALOG pen, HUMALIN 70/30 pen (Eli Lilly
and Co., Indianapolis, IN), NOVOPEN L, II and III (Novo Nordisk, Copenhagen, Denmark),
NOVOPEN JUNIOR (Novo Nordisk, Copenhagen, Denmark), BD pen (Becton Dickinson,
Franklin Lakes, NJ), OPTIPEN, OPTIPEN PRO, OPTIPEN STARLET, and OPTICLIK (Sanofi-
Aventis, Frankfurt, Germany). Examples of disposable pen and/or autoinjector delivery devices
having applications in subcutaneous delivery of a pharmaceutical composition of the present
invention include, but are not limited to the SOLOSTAR pen (Sanofi-Aventis), the FLEXPEN
(Novo Nordisk), and the KWIKPEN (Eli Lilly), the SURECLICK Autoinjector (Amgen,
Thousand Oaks, CA), the PENLET (Haselmeier, Stuttgart, Germany), the EPIPEN (Dey, L.P.),
and the HUMIRA Pen (AbbVie Inc., North Chicago, IL), to name only a few.

In one embodiment, the antibody is administered with a prefilled syringe. In another
embodiment, the antibody is administered with a prefilled syringe containing a safety system.
For example, the safety system prevents an accidental needle-stick injury. In various
embodiments, the antibody is administered with a prefilled syringe containing an ERIS safety
system (West Pharmaceutical Services Inc.). See also U.S. patent numbers 5,215,534 and
9,248,242, incorporated herein by reference in their entireties.

In another embodiment, the antibody is administered with an auto-injector. In various
embodiments, the antibody is administered with an auto-injector featuring the PUSHCLICK
technology (SHL Group). In various embodiments, the auto-injector is a device comprising a

syringe that allows for administration of a dose of the composition and/or antibody to a subject.
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See also U.S. patent numbers 9,427,531 and 9,566,395, incorporated herein by reference in their
entireties.

The use of a microinfusor to deliver an anti-IL-6R antibody (or pharmaceutical
formulation comprising the antibody) to a patient is also contemplated herein. As used herein,
the term "microinfusor” means a subcutaneous delivery device designed to slowly administer
large volumes (e.g., up to about 2.5 mL or more) of a therapeutic formulation over a prolonged
period of time (e.g., about 10, 15, 20, 25, 30 or more minutes). See, e.g., U.S. 6,629,949; US
6,659,982; and Meehan ef al., J. Controlled Release 46:107-116 (1996), incorporated herein by
reference in their entireties. Microinfusors are particularly useful for the delivery of large doses
of therapeutic proteins contained within high concentration (e.g., about 100, 125, 150, 175, 200
mg/mL or more) and/or viscous solutions.

The antibody according to the disclosure is in various embodiments administered to
subjects who are suffering from a type of JIA, for example systemic juvenile idiopathic arthritis.
In certain embodiments, the methods disclosed herein comprise a step of selecting a subject
suffering from a type of JIA, for example systemic juvenile idiopathic arthritis. Diagnosis of
systemic juvenile idiopathic arthritis is according to the ILAR 2001 JIA classification criteria
(Petty RE, er al. International League of Associations for Rheumatology Classification of
Juvenile Idiopathic Arthritis: Second Revision, Edmonton, 2001. J Rheumatol. 2004
Feb;31(2):390-2). In some embodiments, patients are between the ages of about 1 and about 17
years of age. In various embodiments, patients are between the ages of about 4 and about 6 years
of age, between the ages of about 12 and about 18 years of age, between the ages of about 12 and
about 14 years of age, or between the ages of about 7 and about 9 years of age. In various
embodiments, the subject displays arthritis in 5 active joints. In some embodiments, the subject
displays arthritis in 2 active joints with systemic juvenile idiopathic arthritis fever (at a
temperature greater than 37.5°C) for at least 3 out of any 7 consecutive days, despite being on
glucocorticoids at a stable dose for at least 3 days. In various embodiments, the subject had an
inadequate response to current treatment and is considered a candidate for a bDMARD.

The antibody according to the disclosure is in various embodiments administered to
subjects who are suffering from pcJIA. In certain embodiments, the methods disclosed herein
comprise a step of selecting a subject suffering from a type of JIA, for example pcJTA.

Diagnosis of rtheumatoid factor negative or RF positive polyarticular juvenile idiopathic arthritis
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subtype or oligoarticular extended juvenile idiopathic arthritis subtype is according to the ILAR
2001 JIA classification criteria (Petty RE, ef al. International League of Associations for
Rheumatology Classification of Juvenile Idiopathic Arthritis: Second Revision, Edmonton, 2001.
J Rheumatol. 2004 Feb;31(2):390-2). In some embodiments, patients are between the ages of
about 2 and about 17 years of age. In various embodiments, patients are between the ages of
about 4 and about 6 years of age, between the ages of about 12 and about 18 years of age,
between the ages of about 12 and about 14 years of age, or between the ages of about 7 and
about 9 years of age. In various embodiments, the subject displays arthritis in at least 5 active
joints as per the American College of Rheumatology definition of active arthritis. In various
embodiments, the subject had an inadequate response to current treatment and is considered a
candidate for a bDMARD.

In certain embodiments, an inadequate response to prior treatment refers to subjects
whose JIA is not well controlled after receiving the prior treatment (e.g., a glucocorticoid joint
injection and/or methotrexate) at the maximum tolerated typical dose. In an embodiment, an
inadequate response to prior treatment refers to subjects who have moderate or high disease
activity and features of poor prognosis despite prior treatment. In various embodiments, an
inadequate response to prior treatment refers to subjects with a JIA symptom (e.g., any symptom
listed herein) that has not improved or that has worsended despite prior treatment.

The effectiveness of various methods of treatment for sJIA and pcJIA can be assessed
using any of the methods described herein, for example the Juvenile Arthritis Disease Activity
Score-27 (JADAS). (Consolaro et al. Development and Validation of a Composite Disease
Activity Score for Juvenile Idiopathic Arthritis. Arthritis & Rheumatism. 2009 May;61(5):658-
666).

All publications mentioned herein are incorporated herein by reference in their entirety

for all purposes.

LIST OF ABBREVIATIONS

ACR: American College of Rheumatology
ADA: anti-drug antibody

AE: adverse event

AESI: adverse event(s) of special interest
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ALP: alkaline phosphatase

ALT: alanine aminotransferase

ANA: antinuclear antibody

ANC: absolute neutrophil count

anti-dsDNA: anti-double stranded DNA

AST: aspartate aminotransferase

BP: blood pressure

BUN: blood urea nitrogen

CHAQ: Childhood Health Assessment Questionnaire
COX-2: cyclo-oxygenase-2 inhibitors

CRF: case report form

CRP: C-reactive protein

CSR: clinical study report

CYP: cytochrome

DEC: Dose Escalation Committee

DMARD: disease modifying antirheumatic drug
DMC: Data Monitoring Committee

DNA: deoxyribonucleic acid

EBV: Epstein Barr virus

e-CRF: electronic case report form

EOS: end-of-study

EOT: end-of-treatment

ESR: erythrocyte sedimentation rate

GCP: good clinical practice

HAQ-DI: Health Assessment Questionnaire Disability Index
HBc-Ab: hepatitis B core antibody

HIV: human immunodeficiency virus

HLGT: high level group term

HR: heart rate

hs-CRP: high sensitivity C-reactive protein

ICF: informed consent form
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ICH: International Council for Harmonisation

IEC: Independent ethics committee

IgG: immunoglobulin G

IL-6: Interleukin 6

IL-6R: IL-6 receptor

ILAR: international league of associations for rheumatology
IMP: investigational medicinal product

IRB: Institutional Review Board

IVRS: interactive voice response system

IWRS: interactive web response system

JADAS: Juvenile Arthritis Disease Activity Score
JAK: Janus kinase

JIA: juvenile idiopathic arthritis

JIA ACR: Juvenile Idiopathic Arthritis American College of Rheumatology
LDH: lactate dehydrogenase

LDL: low density lipoprotein

LFT: Liver Function Tests, liver function test
LLOQ: lower limit of quantification

mAB: monoclonal antibody

MAS: macrophage activation syndrome

mTSS: modified total sharp score

MTX: methotrexate

NIMP: noninvestigational medicinal product
NSAID: Non-steroidal anti-inflammatory drugs
oJIA: oligoarticular juvenile idiopathic arthritis
pcJIA: polyarticular course of juvenile idiopathic arthritis
PCSA: potentially clinically significant abnormality
PD: pharmacodynamic

PK: pharmacokinetic

PopPK: Population pharmacokinetic

PPD: Purified Protein Derivative
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PT:  preferred term

q2w: once every other week

qw: once a week

RA: rheumatoid arthritis

RF: rheumatoid factor

SAE: serious adverse event

SC: subcutaneous

SD:  standard deviation

sJTA: systemic juvenile idiopathic arthritis
SOC: system organ class

SUSAR: suspected unexpected serious adverse reaction
TB:  tuberculosis

TEAE: treatment-emergent adverse event
ULN: upper limit of normal

VAS: visual analogue scale

WBC: white blood cell

EXAMPLES

The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how to make and use the methods and
compositions featured in the invention, and are not intended to limit the scope of what the
inventors regard as their invention. Efforts have been made to ensure accuracy with respect to
numbers used (e.g., amounts, temperature, etc.) but some experimental errors and deviations

should be accounted for.

Example 1: An Open-label, Sequential, Ascending, Repeated Dose-finding Study of
Sarilumab, Administered with Subcutaneous (SC) Injection, in Children and Adolescents,
Aged 2 to 17 Years, With pcJIAFollowed by an Extension Phase. (Study No. DRI13925,
Study Title: An Open-label, Ascending, Repeated Dose-finding Study of Sarilumab in
Children and Adolescents with pcJIA)
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A phase 2 controlled trial (number NCT02776735) was commenced to test the human
IgG1 anti-IL-6Ra monoclonal antibody sarilumab administered subcutaneously in treating
pcJIA. This study was a multinational, multicenter, open-label, 2-phase, and 2-portion study in
children and adolescents aged 2 to 17 years (or country specified age requirement), with pcJIA
who had inadequate response to or who were intolerant to current therapy or who were
considered as a candidate for a biologic disease modifying antitheumatic drug (DMARD). The 2
phases of the study were an initial 12-week core treatment phase followed by a 144-week

extension phase (See FIG. 1 and FIG. 2).

Overall Study Design and Plan:
12-week core treatment phase

This multinational, multicenter, open-label study enrolled patients aged 2—17 years with a
diagnosis of RF-positive or RF-negative pJIA or eoJIA according to the ILAR 2001 JIA
classification criteria (1). Patients had =5 active joints, and had to be considered as candidates for
bDMARD:s per investigators’ judgment.

Patients received sarilumab via subcutaneous (SC) injection, provided by a professional
caregiver at the investigative site. Dose regimens were tested in 2 weight groups (Group A, »30—
60 kg and Group B, 10-<30 kg) in a stepwise approach, starting with the lowest sarilumab dose
regimen in the higher weight group, Group A (FIG. 2). Dose regimens in Groups A/B were
2.0/2.5 mg/kg Q2W, 3.0/4.0 mg/kg Q2W, and 2.0/2.5 mg/kg QW for dose regimens 1, 2, and 3,
respectively. Initiation of dose regimen 1 in Group B was permitted after data review from the
first 3 patients enrolled within the same dose regimen in Group A, following at least 4 weeks of
treatment. Escalation to higher dose regimens within each weight group was permitted following
review of safety, efficacy, pharmacokinetic (PK) and pharmacodynamic (PD) data, once the first
3 patients enrolled in the current weight and dose group had completed 6 weeks of treatment.
Enrollment in dose 3, Group B was permissible after review of data from all other weight and
dose groups. Dose escalation decisions were made by the Dose Escalation Committee (DEC).
The DEC could declare a dosage ineffective if the first 3 patients enrolled in that dose and
weight group did not reach JIA ACR30 response by week 6, halting enrollment in that dose and

weight group and discontinuing patients in that regimen to an investigator-approved standard of
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care. The safety of sarilumab was formally monitored throughout the study by the independent
Data Monitoring Committee, comprising 3 pediatric rheumatologists.

The primary objective of the study was to investigate the PK profile of 3 dose regimens
of sarilumab administered for 12 weeks in order to select one regimen for further investigation.
Dose regimens were selected based on modeling and simulation to provide similar exposures to
dose regimens evaluated in adult RA. Dose regimen 1 corresponded to 150 mg every 2 weeks
(Q2W), the lowest approved adult dosage; dose regimen 2 to 200 mg Q2W, the recommended
approved adult dosage; and dose regimen 3 to 150 mg every week (QW), the highest dosage
tested in adults that demonstrated greater efficacy than placebo with an acceptable safety profile
(20).

The 12-week core treatment phase (illustrated in FIG. 2) was split into 3 portions. A first
sequential, ascending dose-finding portion in which 3 dose regimens (Table 1) were investigated
in each of 2 weight groups: patients >30 kg and =60 kg (Group A) and patients <-30 kg and >10
kg (Group B) in 6 evaluable patients per dose and weight group (around 36 patients in total)
beginning with Group A and Dose Cohort 1. A second subsequent portion where approximately
24 additional patients (12 in each weight group, >30 kg (Group A) and <30 kg and >10 kg
(Group) are enrolled directly to the selected dose regimen to achieve a total of 18 evaluatable
patients per weight group at this selected dose regimen. A third portion where approximately 28
additional patients (a cap of 70% 1n cach weight group: patients =30 kg [Group A] and patients
<30 kg and =10 kg [Group B|) will be enrolled directly to the selected dose regimen 1o achieve a
total of approximately 100 treated patients for the entire study. These patients will undergo the
same on-site visits during the 12-week core treatment phase as patients recruited in the dose-
finding and second portions; however, the patients in the third portion will not have the
sarilumab PK sampling visits between Baseline and Week 2.

The 12-week core treatment phase was from Visit 2 (Baseline-Week 0) to the time that
Visit 12 investigational medicinal product (IMP) is administrated. During the 12-week core
treatment phase, in patients in the lower weight group (Group B: <30 kg and >10 kg) were
randomly assigned to the following sarilumab PK sampling Schedule 1 or 2 in order to minimize
the amount of blood withdrawn and the number of visits while maintaining the evaluation of the
primary endpoint:

= Schedule 1: Baseline, Day 3, Day 8, Week 2, Week 4, Week 8, and Week 12
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= Schedule 2: Baseline, Day 5, Day 12, Week 2, Week 4, Week 8, and Week 12.

Assessments. Data are presented for the 3 dose regimens in both weight groups and are
reported from the study baseline through week 12.

The primary endpoint was PK exposure, including maximum serum concentration, area
under serum concentration versus time curve calculated using the trapezoidal method during a
dose interval, and serum concentration observed before treatment administration during repeated
dosing. Secondary endpoints were PD, including high-sensitivity C-reactive protein (CRP)
concentration, safety, and clinical efficacy. Efficacy was determined by the proportions of
patients achieving a JJA ACR30/70/90 response, change from baseline in the components of the
JIA ACR response, and mean change in juvenile arthritis disease activity score with 27-joint
count and CRP assessment (JADAS-27-CRP), all at week 12.

Additionally, after completing the enrollment of dose-finding and second portions, a third
portion where approximately 28 additional patients will be enrolled directly to the selected dose
regimen to achieve a total of approximately 100 treated patients for the entire study as per a
health authority recommendation. These patients will undergo the same on-site visits during the
12-week core treatment phase as patients recruited in the dose-finding and second portions;
however, the patients in the third portion will not have the sarilumab PK sampling visits between
Baseline and Week 2.

An additional treatment period in the extension phase will allow collection of long-term
safety and clinical response data for sarilumab in pcJIA patients. This extension phase is up to
144 weeks for patients enrolled in the dose-finding and second portions and up to 84 weeks for
patients enrolled in the third portion. Patients enrolled in the dose-finding portion who are
already in the extension phase at time of dose regimen selection and who did not receive the
selected dose regimen will have their dose regimen adjusted to the selected dose.

To minimize the amount of blood collected, Group B patients (<30 kg and >10 kg) in the
dose-finding and second portions will be randomized to 1 of 2 different sarilumab PK sample
collection schedules. The PK analyses will integrate these sampling schedules to describe the PK
profile of sarilumab. No PK sample collection is planned between Baseline and Week 2 for
patients enrolled in the third portion. Total volume of blood withdraw for the study will not

exceed 3% of the total blood volume during a period of 4 weeks and not exceed 1% of the total
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blood volume at any single time (39).Furthermore, the planned frequent assessments control risk
to study participants.

Lastly, the post-treatment follow-up period of 6 weeks after the last treatment visit for
TEAEs, sarilumab PK and PD assessments is appropriate, taking into account the observed PK
profiles in the adult RA program.

Statistical analysis.

A population PK model of pooled data was developed using nonlinear mixed effect
modeling to describe the PK profile of sarilumab. PD, safety, and efficacy data were analyzed
using descriptive statistics only. Efficacy endpoints were analyzed based on a data as observed
while on-treatment approach (no imputation of missing data). In addition, JIA ACR30/70/90
results were also presented using a nonresponder imputation approach (nonresponder status

automatically assigned to patients with insufficient data or following discontinuation).

144-week/84-week extension phase:

The IMP at Visit 12 was considered as the first IMP for the extension phase. Only
patients who have reached a JIA ACR30 response at Visit 12 (Week 12) were permitted to
continue in the extension phase. Patients continued on the same dose regimen of sarilumab they
were assigned to receive in the 12-week core treatment phase of the study until the selected dose
regimen was determined. Once the dose regimen was selected, patients who were not already on
this dose regimen had their dose regimen adjusted to the selected dose regimen and followed a
new visit schedule with more frequent monitoring (for PK, safety, and efficacy) for the first 12
weeks compared to those patients who did not have dose regimen adjusted.

Patients who discontinued the study treatment prematurely were assessed using the
procedure for the EOT at Visit 27. These patients were asked to return for the end-of-study
(EOS) assessment 6 weeks after the EOT visit (EOT + 6 weeks). For patients who discontinued
the study treatment during the 12-week core treatment phase, there was an additional sarilumab
PK assessment 2 weeks after the EOT visit (EOT + 2 weeks) and IL-6 and sIL6R were measured
at EOT visit. These patients were asked to perform all the protocol scheduled visits and

assessments except sarilumab administration until Visit 12.
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An 84-week extension phase is scheduled for patients enrolled in the third portion. The
IMP at Visit 12 is considered as the first IMP for the extension phase. Patients who are enrolled

in the third portion with the selected dose regimen will be followed-up as noted in Table 32.

Tested dose regimens

For each weight group, to the 3 sequential ascending dose regimens to be tested were
defined based on PK modeling with the following rationale:

e Dose Cohort 1: dose targeting PK exposures similar to sarilumab 150 mg q2w, the
lowest effective dose regimen in adult patients with RA.

e Dose Cohort 2: dose with targeted PK exposures similar to sarilumab 200 mg q2w,
the recommended dose regimen in adult patients with RA.

e Dose Cohort 3: dose targeting PK exposures similar to sarilumab 150 mg qw, which

yielded the highest exposures in chronic dosing studies in adult patients with RA.

Table 1. Dose by body weight and dose cohort

Body weight Dose Cohort 1 Dose Cohort 2 Dose Cohort 3
Group A 2 mg/kg q2w 3 mg/kg 2w 2 mg/kg qw
>30 kg and <60 kg (6 patients) (6 patients) (6 patients)
Group B 2.5 mg/kg 2w 4 mg/kg 2w 2.5 mg/kg qw
<30 kg and >10 kg (6 patients) (6 patients) (6 patients)

Abbreviations: qw = once every week, 2w = once every other week

The dose (mg) administered to patients was calculated at the Baseline. The dose and
corresponding volume of drug product remained the same throughout the course of the 12- week
core treatment phase of the trial regardless of change in patient's body weight. In the extension
phase, the patient’s weight was measured at each visit and the dose was adapted to the increase
of weight only if the calculation shows a need for dose increase. The dose was capped at 150 mg
for Dose Cohort 1 and 3, and 200 mg for Dose Cohort 2, respectively. Volumes of sarilumab to
be injected for Dose Cohorts 1 to 3 are presented in Tables 2-5 below.

Tables 2 and 3 show dose information for a patient in a high weight group (Group A).

The high weight patients are those who weigh >30 kg and <60 kg for dose-finding portion and

63



WO 2020/160465 PCT/US2020/016203

=30 kg for additional patients in the secend portion. Tables 4 and 5 show dose information for a

patient in a low weight group (Group B): <30 kg and >10 kg,

Table 2: Dose information for the high weight group (Group A) Cohorts 1 and 3

Dose Cohort 1 (2 mg/kg g2w) and Cohort 3 (2 mg/kg gw)
Body weight (kg) Volume per injection (mL) | Corresponding dose (mg)
>30 and <33 0.35 61.25
>33 and <37.5 0.40 70
>37.5 and <42 0.45 78.75
242 and <46.5 0.50 87.5
246.5 and <50.5 0.55 96.25
>50.5 and <55 0.60 105
255 and <59.5 0.65 113.75
259.5 and <64 0.70 1225
>64 and <68 0.75 131.25
>68 and <72.5 0.80 140
2725 0.85 (cap injection volume)| 148.75 (cap under 150 mg)

Table 3: Dose information for the high weight group (Group A) Cohort 2

Dose Cohort 2 (3 mg/kg q2w)
Body weight (kg) Volume per injection (mL) Corresponding dose (mg)
230 and <31 0.50 87.5
231 and <34 0.55 96.25
>34 and <37 0.60 105
>37 and <39.5 0.65 113.75
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239.5 and <42.5 0.70 122.5
242.5 and <45 0.75 131.25
245 and <48.5 0.80 140
>48.5 and <51.5 0.85 148.75
251.5 and <54.5 0.90 157.5
254.5 and <57 0.95 166.25
=57 and <63 1.00 175
>63 1.1 (cap injection volume) 192.5 (cap under 200 mg)

Tables 3 and 4 show dose information for a patient in a low weight group (Group

B): <30 kg and >10 kg.

5  Table 4. Dose information for the low weight group (Group B) Cohorts 1 and 3

Dose Cohort 1 (2.5 mg/kg q2w) and Cohort 3 (2.5 mg/kg qw)

Body weight (kg) Volume per injection (mL) | Corresponding dose (mg) |
=210 and <12.5 0.15 26.25
212.5and <16 0.20 35
=216 and <19.5 0.25 43.75
219.5 and <23 0.30 52.5
>23 and <26.5 0.35 61.25
>26.5 and <30 0.40 70

For patients who grow over 30 kg, the following injection
volume will be followed

>30 and <37.5 0.40 70

>37.5 and <42 0.45 78.75
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242 and <46.5 0.50 87.5
>46.5 and <50.5 0.55 96.25

>50.5 and <55 0.60 105
>55 and <59.5 0.65 113.75
>59.5 and <64 0.70 1225
264 and <68 0.75 131.25

268 and <72.5 0.80 140

=72.5 0.85 (cap injection volume) | 148.75 (cap under 150 mg)

Table S. Dose information for the low weight group (Group B) Cohort 2

Dose Cohort 2 (4 mg/kg q2w)

Body weight (kg) | Volume per injection (mL) Corresponding dose (mg)
210 and <12.5 0.25 43.75
212.5 and <14.5 0.30 52.5
=14.5 and <16.5 0.35 61.25
216.5 and <19 0.40 70
219 and <21 0.45 78.75
221 and <23.5 0.50 87.5
>23.5 and <25.5 0.55 96.25
>25.5 and <27.5 0.60 105
227.5 and <30 0.65 113.75

For patients who grow over 30 kg, the following injection
volume will be followed

230 and <39.5 0.65 113.75
>39.5 and <42.5 0.70 122.5
>42.5 and <45 0.75 131.25
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245 and <48.5 0.80 140
248.5 and <51.5 0.85 148.75
=51.5 and <54.5 0.90 157.5
>54.5 and <57 0.95 166.25
257 and <60.5 1.00 175
260.5 and <63 1.00 175
>63 1.1 (cap injection volume) 192.5 (cap under 200 mg)

The volume to be administrated at each injection during 12-week core treatment
phase was calculated based on Baseline (Visit 2) body weight and was maintained
during all 12-week core treatment phase. The volume to be administrated during the

5 extension treatment phase was adjustable by body weight measured at each visit in case
of weight increase and if the calculation showed a need for dose increase. If the selected
dose regimen is one from the 3 predefined dose cohorts, the patients subsequently
enrolled at or changed to the selected dose regimen used the corresponding dose in
Tables 2-5.

10
Duration of study participation for each patient
Total duration of study (per patient) was up to 166 weeks for patients enrolled in the
dose-finding and second portions and up to 106 weeks for patients enrolled in the third
portion:

15 = Up to 4 weeks + 3 days screening (up to 31 days)

= 12-week core treatment phase

= Up to 144-week extension phase for patients enrolled in the dose-finding and

second portions and up to 84-week extension phase for patients enrolled in the

third portion
20 = 6-week post-treatment follow-up.
For all visits, a time frame of 3 days for dose Cohorts 1 and 2 and 1 day for dose
Cohort 3 was acceptable using Day 1 as reference except for
= For Visit 3 (Day 3), Visit 4 (Day 5) and Visit 5 (Day 8), no visit window is

allowed where PK sampling occurs. For patients enrolled in the third portion, the
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PK sampling visits, ie, Visits 3, 4, 5, and 6 are not applicable during the core
treatment phase.

= Visit 6 (Day 12) +1 day for all 3 dose cohorts

= Visit 7 (Week 2) =1 day for all 3 dose cohorts

= Visit 8 (Week 4) +2 days for dose Cohort 1 and 2 and £1 day for dose Cohort 3.

Inclusion criteria

The inclusion criteria for the study are shown below:

1. Male and female patients aged >2 and =17 vears (or country specified age requirement)
at the time of the Screening visit

2. Diagnosis of RF-negative or RF-positive polyarticular JTA subtype or oJIA subtype
according to the ILAR 2001 JIA Classification Criteria (2) with at least 5 active joints
per ACR definition for “active arthritis” at Screening (Table 6)

3. Patient with an inadequate response to current treatment and considered
as a candidate for a bDMARD as per Investigator’s judgment

4, The patient who has reached the legal age of consent, or the parent(s) or the legal
guardian(s) sign and date the Ethic Committee approved written informed consent. The
patient’s assent should be obtained based on local guidelines and the patient’s maturity
and intellectual capabilities of understanding the study associated information. In cases
involving emancipated or mature minors with adequate decision-making capacity, or
when otherwise permitted by law, a signed informed consent will be obtained directly

from the parent(s) or the legal guardian(s).

Exclusion criteria

Patients were excluded from the study for the following reasons: body weight <10 kg or
>60 kg; JIA subtype other than RF-positive, RF-negative, or eoJIA; prior treatment with an
anti—IL-6 or —IL-6R antagonist; treatment with any other biologic within 5 half-lives of first
sarilumab dose; use of parenteral or intra-articular glucocorticoid injection within 4 weeks
prior to study baseline; active or past history of opportunistic infection, including
tuberculosis; live, attenuated vaccination within 4 weeks prior to baseline; or any condition

that would adversely affect the patient’s participation in the study. Patients receiving
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nonsteroidal anti-inflammatory drugs (NSAIDs), oral glucocorticoids, or conventional
synthetic disease-modifying antirheumatic drug (csDMARD) treatment were excluded if the
dose of NSAIDs or oral glucocorticoids was unstable within 2 weeks prior to baseline or if the
oral glucocorticoid dosage exceeded the equivalent prednisone dosage of 0.5 mg/kg/day (or
30 mg/day), if the dose of csDMARDs was unstable within 6 weeks prior to baseline, or if
csDMARD dosage exceeded the recommended dosage from local labeling. Written informed
consent was required and obtained from all patients/guardians, based on local regulation

guidelines.

Table 6. Subclassification of rheumatoid factor (RF)-negative, rheumatoid factor (RF)-

positive polyarticular and (oJIA)

JIA Clinical Exclusion Frequenc | Onset (yrs) Outcome
subt features Criteria y Mean-
ypes defined by (footnote a) | (%o of range
ILAR total
Classificatio JIA)*
n
RF- -Affects 5 or more a,b,c,de 15% 7-9 yrs - 10%
negative joints in the first 6 Two peaks: destructive joint
pclIA months of disease. -carly: 1-3 yrs disease
(5,7,6) - Tests for RF - later: 6-12 yrs
negative
-Tendosynovitis,
uveitis, vasculitis
RF- -ILAR Affects a,b,c,c 5% 12-14 yrs - Like adult RA
positive oJIAS5 pclIA or 10-18 yrs - Seen in late
pclIA (5) more joints in childhood
ANA the first 6 - Severe
months of destructive joint
disease. disease
-Tests for RF

positive twice at
least 2 months

apart
-Tenosynovitis,
rheumatoid
nodules,
vasculitis,
Sjogren’s
syndrome
oJIA a,b,c,d ¢ 50% 2-3 yrs - Young age
(5,7,6) 1-5 yrs onset
- Chronic
uvelitis,
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°Persistent especially
-Affects no more ANA+
than 4 joints - Leg length
throughout the discrepancy

discase course

° Extended - Destructive
-Affects more joint disease
than 4 joints - Therapy as for
throughout the pclIA
disease course

a. Psoriasis or history of psoriasis in patients or first-degree relatives.
b. Arthritis in HLA B27 positive males beginning after the age of 6 years;
C. Ankylosing spondylitis, enthesitis-related arthritis, sacroiliitis with

inflammatory bowel disease, Reiter's syndrome, acute anterior uveitis, or history of 1 of
these disorders in first-degree relatives;

d. Presence of IgM rheumatoid factor on at least 2 occasions at least 3 months
apart;

e. Presence of systemic JIA in patients.

Study treatments

Investigational Medicinal Product (IMP)
Sarilumab, anti-IL-6R mAb (anti-interleukin 6 receptor alpha subunit monoclonal

antibody).

Formulation

Sarilumab drug product was provided at 175 mg/mL in an aqueous buffered vehicle, pH
6.0. It was supplied in a S mL vial filled by 2.7 mL of sarilumab with an extractable volume of 2.0
mL.

Route(s) of administration:

Sarilumab was administered subcutaneously in the abdomen or thigh when self-injected or
also in upper arm (lateral side) by a professional or a non-professional caregiver. It is preferred that
SC injection sites be alternated between the 4 quadrants of the abdomen (except the navel or waist
area) or the thigh (front and side).

For patients receiving dose regimens 1 or 2 (q2w), injections were performed by a

professional caregiver at the site during the 12-week core treatment phase of the study. For patients
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receiving dose regimen 3 (weekly injections), arrangements were made for qualified site personnel
or home nurse to administer IMP for the doses that are not scheduled to be given at the study site.
For the extension phase of the study, if the patients or the parent(s) or the legal guardian(s) or the
caregiver(s) were willing and able to perform the injections, the home injection was permitted. In
those cases, the training was required and provided to prepare and administer IMP starting at Visit
10 (Week 8) at the core treatment phase. This training was documented in the patients” study file.
The patients or the parent(s) or the legal guardian(s) or the caregiver(s) were allowed to administer
the injections under observation/supervision by the Investigator(s) or the delegate(s) at Visit 10
(Week 8), Visit 11 (Week 10), and Visit 12 (Week 12) before the allowance for home injection at
the extension treatment phase.

On days when the patient has a study visit, the IMP was administered following clinical
procedures and blood collection. Diaries were provided to record information pertaining to these
injections; these diaries were kept as source data in the patients’ study file. If the caregiver was
unable or unwilling to administer IMP, arrangements were made for qualified site personnel to

administer IMP for the doses that are not scheduled to be given at the study site.

Dose regimen

Sarilumab was administered q2w or qw. However, the sarilumab administration window of
+3 days for dose Cohort 1 and 2, and +1 day for dose Cohort 3 was permitted per protocol to
accommodate exceptional circumstances, e.g., laboratory test result pending, ongoing adverse
event(AE), patient scheduling difficulty except the Visit 5 (Day 8). There was no administration
window at Visit 5 (Day 8). There was only +1 day of administration window for dose Cohort 1, 2
and 3 patients at Visit 7 (Week 2) and +1 day of administration window for dose Cohort 3 or +2 for
dose Cohort 1 and 2 at Visit 8 (Week 4).

Note that an overdose (accidental or intentional) with the IMP was defined as at least twice
the dose during an interval of less than 11 days for 2w administrations and less than 6 days for
weekly administration

The following sarilumab dose was administered 2w or qw:

Dose Cohort 1:
e Group A (230 kg and <60 kg): 2 mg/kg q2w
¢ Group B (<30 kg and >10 kg): 2.5 mg/kg ¢2w.
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Dose Cohort 2:
¢ Group A (330 kg and <60 kg): 3 mg/kg q2w
e Group B (<30 kg and >10 kg): 4 mg/kg q2w.
Dose Cohort 3:
e Group A (>30 kg and <60 kg): 2 mg/kg qw
e Group B (<30 kg and >10 kg): 2.5 mg/kg qw.

Dose modification

The dose (mg) administered to patients was calculated at Baseline. The dose and
corresponding volume of drug product remained the same throughout the course of the 12-week
core treatment phase of the trial regardless of change in patient's body weight. In the extension
phase, the patient’s weight was measured at each visit and the dose was adapted to the increase
of weight only if the calculation showed a need for dose increase. The dose was capped at 150
mg and 200 mg for dose Cohorts 1 and 3 and dose Cohort 2, respectively. Volumes injected
depending on patient’s weight are further detailed in Tables 2-5.

Method of assigning patients to the treatment group

The list of randomized treatment kit numbers was generated centrally. The IMPs were
packaged in accordance with this list. Patients were assigned a treatment kit by an interactive
voice response system (IVRS) or an interactive web response system (IWRS).

Patients who meet the entry criteria will be included and will be dispensed the treatment
kits within 2 weight groups (Group A: 230 kg and =60 kg for patients enrolled during the
dose-finding portion and =30 kg for patients enrolled during the second and the third portions:
Group B: <30 kg and =10 kg lor all 3 portions).

» For the dose-finding and second portions, the planned ratio of enrollments for the 2

weight groups is 1:1.

For the third portion, there is no pre-specified enrollment ratio for the 2 weight
groups, but each weight group will be capped at 70% (ie, 20 patients). As a result, the
most unbalanced enrollments by weight group possible would be 20 versus 8 patients

in the third portion.
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Packaging and Labeling

The IMP was provided in patient treatment kits containing labeled vials.

Storage conditions

5 The study medication was kept refrigerated between 2°C and 8°C at the site or at home.

PHARMACOKINETICS, EFFICACY, AND SAFETY ASSESSMENTS
Patients had planned to undergo the 12-week core treatment phase assessments according
to the flowchart below (Table 7).
10
Pharmacokinetic measurements and timing
The sampling schedule for blood collection in the 12-week core treatment phase can
be found in Table 7. If a SAE occurred in a patient, blood samples were collected for
determination of sarilumab concentration at or near the onset and completion of the
15 occurrence of the event, if possible. For patients who discontinued the study treatment
prematurely during the core treatment phase (at or before Visit 12) an additional sarilumab
PK assessment was collected 2 weeks after the planned EOT assessment (3 weeks after the
last IMP injection for Dose Cohort 3 patients or 4 weeks after the last IMP injection [for
Dose Cohort 1 and 2 patients]). These patients were asked to return for the end of study
20 (EOS) assessment 6 weeks after the EOT assessment. The date of the sample collection
should have been recorded. For early treatment discontinuation patients, blood samples
should have been collected at the EOS Visit if possible. Serum samples were analyzed for
functional sarilumab concentrations using a validated enzyme-linked immunosorbent assay

(ELISA) method.
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Pharmacokinetic variables

The sarilumab PK variables included maximum serum concentrations observed (Cmax)
and area under the serum concentration versus time curve (AUC) calculated using the
trapezoidal method during a dose interval (AUCO-1), following the [irst dose, concentration
observed before treatment administration during repeated dosing (Ctrough) from baseline to
Week 12.

A population PK (PopPK) model of pooled data was developed using nonlinear mixed
effect modeling to describe the PK profile of sarilumab. The following PK parameters were
calculated, using the PopPK model for functional sarilumab in serum (PopPK analysis is to be
reported under separate cover). The PK parameters included, but were not limited to those

listed in Table 8.

Table 8. - List of pharmacokinetic parameters and definitions

Pharmacokinetic parameter Definition

Cmax Maximum serum concentration observed

Ctrough Concentration observed before treatment administration during repeated dosing
tmax Time to reach Cmax

AUCo~ Area under the serum concentration versus time curve calculated

using the trapezoidal method during a dose interval (<)

Efficacy assessments
JIA ACR response

The JIA ACR level of response to assess signs and symptoms was used in this study
(refer to Table 7). JIA ACR 30/50/70/90/100 (JIA ACR30/50/70/90/100 response was
defined as a patient with 3 of 6 core set variables improved by at least
30%/50%/70%/90%/100% from baseline with no more than 1 of the remaining variables
worsened by more than 30%.
JIA ACR core set included 6 variables:
Physician global assessment of disease activity
Patient/parent assessment of overall well-being
Functional ability determined by Childhood Health Assessment Questionnaire (CHAQ)
Number of joints with active arthritis (0 to 71 joints)

Sk W=

Number of joints with limitation of motion (0 to 67 joints)
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6. High sensitivity C-reactive protein.

During the 12-week core treatment phase, JIA ACR disease core set will be
evaluated at every site visit except Visit 3 (Day 3), Visit 4 (Day 5), Visit 5 (Day 8), and
Visit 6 (Day 12). During the extension phase (for patients who remain on the current dose
(selected dose regimen), the JIA ACR core set will be assessed periodically at Weeks 24,
48,72, 96 (EOT for third portion), 120 (not applicable for third portion), 144 (not
applicable for third portion), and EOT (Week 156 for dose-finding and second
portions/Week 96 for third portion). For patients who change to the selected dose regimen

during the extension phase.

Physician global assessment of disease activity
The Investigator was requested to rate the patient’s disease activity on an anchored
100 millimeter (mm) horizontal visual analogue scale (VAS) where O was considered the

best disease activity and 100 the worst.

Patient/parent assessment of overall well-being
Patient/parent assessment of overall well-being was measured on a 100 mm horizontal
VAS. The patient or the same parent or guardian was requested to complete the form to

ensure the consistency.

Childhood health assessment questionnaire (CHAQ)

The CHAQ was an interview or self-administered instrument [or children =8 vears
and parent/proxy administered for children younger than 8 years of age. The CHAQ was a
generic measure of health status in children ages 1 to 19 years of age. The assessment
consisted of 43 items in total and took approximately 10 minutes to complete. The CHAQ
questionnaire was completed before IMP dosing and at subsequent time points (as per
guidance provided by the health economics and outcomes research department). The recall
period was 1 week (Singh, G. ef al. 1994 Arthritis Rheum. 1994 Dec;37(12):1761-9).

The median CHAQ scores corresponding to mild, mild-to-moderate and moderate
disability reported in the development of the CHAQ were 0.13, 0.63, and 1.75,
respectively (Dempster, H. et al., 2001 Arthritis Rheum. 44(8):1768-74).

82



10

15

20

25

30

WO 2020/160465 PCT/US2020/016203

In order to eliminate discrepancies which could have been introduced by growth and
development, parents were asked to note only those difficulties due to illness (e.g., if the
child was unable to do an activity because he/she was too young, the response was marked as
“not applicable”). Response options assessing difficulty were based on a 5 point Likert scale
(0 = Without Any Difficulty, 1 = With Some Difficulty, 2 = With Much difficulty, 3 =
Unable to do and 4 = Not Applicable).

The CHAQ was divided into 3 parts:

1. Disability Index: 41 items assessing the ability to function in daily life further divided

into 8 subscales/domains: dressing and grooming; arising; eating; walking; hygiene;
reach; grip; and activities. For each domain, ratings of the degree to which daily functions
were difficult to perform, required use of special aides or devices, and required assistance from
another person was assessed.

To calculate the CHAQ-DI, each domain score was first calculated:

= The question with the highest response determined the score for that functional area

= [Ifaids or devices were used or help was needed to complete tasks in a certain area, a

minimum score of 2 was recorded for the corresponding functional area

= The 8 subscales/domains were averaged to calculate a mean score which was the

disability index (with range of 0 to 3).

Lower disability index scores indicated better than health status/better healthier related
quality of life/less signs and symptoms while higher disability index scores indicated worse
health status/worse HRQL/more signs and symptoms (Singh, G. et al. 1994 Arthritis Rheum.
1994 Dec;37(12):1761-90; Klepper S. 2003 Arthritis Rheum. 49(3):435-43). The minimal
clinical important improvement in CHAQ disability index was a reduction in score of 0.13. The
minimal clinical important deterioration in the CHAQ disability index was a median change
score of 0.75 (Dempster, H. et al., 2001 Arthritis Rheum. 44(8):1768-74).

2. Discomfort Index: determined by the severity of pain in the past week, rated on a

VAS (with anchors of “0 no pain” and “100 very severe pain”). To calculate the CHAQ
discomfort index, the distance from the left end of the VAS in item 67 to the respondent’s mark
was measured and multiplied by 0.2. Range was O to 3.

3. Health Status: measure of the patient’s or parent’s global assessment of illness.
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To calculate the CHAQ Health Status score, the distance from the left end of the VAS in item 69

to the respondent’s mark was measured and multiplied by 0.2. Range was 0 to 3.

Number of joints with active arthritis and number of joints with limited motion

An active joint was defined as a joint with swelling within the joint not due to deformity,
OR with limitation of motion with either pain or tenderness. Seventy-one joints were assessed
for active disease by counting the number of active joints (Bazso, A. et al., 2009 J Rheumatol.
36(1):183-90; Beukelman, T. ef al., 2011 Arthritis Care Res (Hoboken). 63(4):465-82).

The 71 joints included the cervical spine (counted as 1 joint), temporomandibular (2
joints, R and L side), sternoclavicular (2 joints), acromioclavicular (2 joints), shoulder (2 joints),
elbow (2 joints), wrist (2 joints), metacarpophalangeal (10 joints total, 5 on each side), proximal
interphalangeal (10 joints total, 5 on each side), distal interphalangeal (8 joints total, 4 on each
side), hip (2 joints), knee (2 joints), ankle (2 joints), subtalar (2 joints), tarsometatarsal (2 joints),
metatarsophalangeal (10 joints, 5 on each side), and foot interphalangeal (10 joints, S on each
side).

The 67 joints examined for limitation of motion were the same as those examined for
active disease except the sternoclavicular (n = 2) and acromioclavicular (n = 2). A formal count
of the joints was performed by a trained assessor. Joint tenderness was defined as pain induced

by the pressure of the joints, exerted by the assessor’s thumb and index finger.

High sensitivity C-reactive protein (hs-CRP)
At each visit, hs-CRP was evaluated. See Table 7. High sensitivity-C-reactive protein
levels were directly correlated with IL-6R activity. It was expected that active dose regimens

would have a dramatic lowering effect on C-reactive protein (CRP) levels.

Juvenile arthritis disease activity score
The JADAS score to assess disease activity was used in this study (refer to Table 7). The
JADAS included 4 measures:
1. Physician global assessment of disease activity measured on a 10 centimeters

(cm) VAS where 0 = no activity and 10 = maximum activity
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2. Parent/patient global assessment of well-being, measured on a 10 cm VAS where
0 = very well and 10 = very poor
3. Count of joints with active disease
4. Index of inflammation: hs-CRP or ESR level:
= Erythrocyte sedimentation rate normalized to a O to 10 scale according to
the following formula: (ESR[mm/hour]-20)/10 where before making the
calculation, ESR value <20 mm/hour converted to 0 and ESR values >120
mm/hour were converted to 120.
= Or, hs-CRP normalized to a 0 to 10 scale according to the following
formula: (CRP[mg/L]-10)/10 where before calculation, CRP values
<10 mg/L were converted to O and CRP values >110 mg/L were
converted to 110.
The JADAS was calculated as the simple linear sum of the scores of its 4 components.
See Consolaro, A. et al. 2009 Arthritis Rheum. 61(5):658-66. The JADAS-27 included the
following joints: cervical spine, elbows, wrists, metacarpophalangeal joints (from first to third),
proximal interphalangeal joints, hips, knees, and ankles. The JADAS was found to be a valid
instrument for assessment of disease activity in JIA and was potentially applicable in standard

clinical care, observational studies and clinical trials (7bid.).

Pharmacodynamic measurement and timing
Pharmacodynamic effects of sarilumab were assessed through measurement of the
following biomarkers: hs-CRP, IL-6, and total sIL-6Ra.:
= N High sensitivity CRP concentrations were measured using a nephelometry (HS)
assay with a LLOQ of 0.20 mg/L by Covance CLS
= Serum IL-6 concentrations were determined using validated quantitative sandwich
enzyme immunoassay with the LLOQ of 3.12 pg/mL by Covance CLS
= Serum total sIL-6Ra concentrations were measured using validated an BLISA
method with a LLOQ of 15 ng/mL (DOH1163) by Covance.
The sampling schedule for blood collection can be found in the study chart in Table 7.

Clinical laboratory evaluations
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The summary statistics (including number, mean, median, SD, minimum, and maximum)
of all laboratory variables (central laboratory values and changes from baseline) were calculated
for each visit or study assessment (baseline, each post baseline time point, endpoint) by Dose
Cohort and organized by biological function. The incidence of PCSAs and abnormal laboratory
values at any time during the TEAE period were summarized by biological function and Dose
Cohort. For lipids, the NCEP APTIII classification was used for baseline. The incidence of

neutropenia, thrombocytopenia, and lymphopenia by maximal grade were summarized.

Analyses of pharmacokinetic data

Concentrations of functional sarilumab in serum were summarized using descriptive
statistics. All PK analyses were performed using the PK population. This consisted of all
patients in the safety population with at least 1 post dose non-missing sarilumab concentration
value. Trough concentrations of functional sarilumab in serum were summarized using
descriptive statistics (including number, arithmetic and geometric means, SD, SE of the mean
(SEM), CV, minimum, median, and maximum) by dose, overall and by weight group, for each
visit. The samples were considered non-eligible for these analyses if the previous dosing time
was <11 days or >17 days before the sampling time for every other week regimens; <5 days or
>9 days before the sampling time for every week regimens. Concentrations below the LLOQ
were set to zero for samples at pre-dose (Week 0). Other concentrations below LLOQ were
replaced by LLOQ/2. A PopPK model was developed using nonlinear mixed-effects modeling
to describe the PK profile of sarilumab. The PopPK model was presented in a separate

document from CSR.

Analyses of pharmacodynamics data
Concentrations of IL-6, total sIL-6Ra and hs-CRP in serum from baseline to Week 12
were summarized using descriptive statistics (including number, arithmetic and geometric

means, SD, SEM, CV, minimum, median and maximum) by dose and weight group for each.
Analysis of pharmacokinetic-pharmacodynamic data

Exploratory analyses were performed to elucidate exposure-response relationships

with key efficacy endpoints and/or biomarkers. Results of the exposure-response
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relationships with key efficacy endpoints were presented in a separate document from the

CSR.

Demographic and other baseline characteristics

The results herein relate to the dose-finding portion of the 12-week core phase of this
study.
Demography

Demographic and patient characteristics were described for the all-treated population in
Table 9 by treatment group. Overall, patients were mostly female (64.3%) and Caucasian
(78.6%) with a distribution similar across the weight and dose groups. The mean weight and age
were 45.0 kg and 13.0 years in Group A and 19.7 kg and 5.2 years in Group B, respectively.
Nine (21.4%) patients were recruited in South American countries and 33 (78.6%) patients were
enrolled in Western regions and the rest of the world. These demographic characteristics were
comparable across the three Dose Cohorts within each weight group. Detailed baseline

characteristics are presented in Table 9.

Medical history

There were a total of 9 [69.2%], 11 [78.6%], and 9 [60.0%] patients in Dose Cohorts 1, 2,
and 3, respectively, with any medical history. The most common primary SOC was infections
and infestations seen in a total of 11 patients with more than half in Dose Cohort 2 (6 [42.9%]
patients). One patient in Dose Cohort 2 from Group A had a history of intestinal problems due to
a surgical procedure 3.5 years before entering the study which met exclusion criteria 21 and
subsequently led to permanent discontinuation.

At baseline, patients had high disease activity, with a mean JADAS-27-CRP of 20.6,
mean active joint count of 13.9, and mean CRP of 9.5 mg/L. Concomitant and prior medication

use was balanced between weight groups (Table 21).
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Disease characteristics at baseline

Baseline disease characteristics are described for the all-treated population in Table 10 by
treatment group. The disease characteristics at baseline were comparable across the three Dose
Cohorts within each weight group. The distribution of patients with RF-negative pcJIA, RF-
positive pcJIA, and e-0JIA subtypes was 64.3%, 21.4%, and 14.3%, respectively. The
distribution of RF-negative pcJIA was similar across the 2 weight groups while there were about
twice as many patients with RF-positive pcJIA and half as many patients with e-oJIA in Group A
compared to Group B.

As expected and resulting from the age of the Dose Cohorts, the median duration of JTA
since diagnosis was higher in Group A (2.6 years [range: 0.3 to 15.1 years]) than Group B (1.1
years [range: 0.1 to 7.2 years]) across the Dose Cohorts. The median number of active joints and
of joints with limited motion were 10.0 (range: 5.0 to 45.0) and 8.0 (range: 1.0 to 46.0),
respectively, with a breakdown of 15.5 (range: 5.0 to 45.0) and 8.5 (range: 1.0 to 46.0) in Group
A and 8.5 (5.0t0 32.0) and 7.0 (range: 1.0 to 34.0) in Group B. Baseline median JADAS-27-
CRP was 19.3 (range: 8.5 to 35.5) (23.2 [range: 9.2 to 33.8] and 16.8 [range: 8.5 to 35.5] in
Group A and B, respectively), reflecting a population with highly active disease. Baseline
median hs-CRP was 1.1 mg/L (range: 0.1 to 86.5) (1.0 mg/L [range: 0.1 to 45.9] and 1.6 mg/L
[range: 0.1 to 86.5] in Groups A and B, respectively). The distribution of ANC was similar
across the weight and dose group.

Overall, 76.2% of patients who entered the study were receiving concomitant csDMARD
ireatment and 31 0% concomitant oral glucocorticoids; 28 6% of patients had received =1
bDMARD treatment that was halted prior to the study. Other patient and disease characteristics

were comparable across weight groups.
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Measurement of treatment compliance

A given administration was considered noncompliant if the patient did not take the
planned dose of IMP as required by the protocol. Percentage of compliance for a patient was
defined as the number of administrations that the patient was compliant divided by the total
number of administrations that the patient was scheduled to take on or before the last dose date.

Overall compliance was 97.6%. Compliance to IMP intake was 96.4%. The compliance
rates were similar across the dose weight groups. One patient in Dose Cohort 2, Group B had
<80% compliance due to dose interruptions caused by neutropenia. No patients received the
wrong dose or overdosed.

Of the 42 patients enrolled (Group A =20, Group B = 22), 34 completed the 12-week
core treatment phase (Group A = 17, Group B = 17) and 8 patients discontinued: 5 for treatment-
emergent adverse events (AEs), 2 for lack of efficacy per investigator’s judgment, and 1 for poor

compliance (FIG. 8).

Pharmacokinetic and pharmacodynamic evaluation
Concentration of functional sarilumab in serum

All predose concentrations of functional sarilumab in serum were below the LLOQ
(0.3125 mg/L). Individual functional concentrations in serum in the 12-week core treatment
phase with descriptive statistics were analyzed for each treatment group. Mean (SD) observed
concentrations of sarilumab after first SC administration are shown in FIG. 3. The mean (SD)

observed trough concentration of sarilumab over time profiles are shown in FIG. 4.

Pharmacokinetic parameters

Descriptive statistics for PK parameters of sarilumab estimated from the population PK
model (POHO516) are shown in Table 11A after first dose and in Table 11B after repeated
dosing. Sarilumab exhibited nonlinear PK with target mediated drug disposition in patients with
pcJIA (FIG. 3). AUCO-t 1s AUC with a dose interval of 2 weceks for q2w regimen or one week
for qw regimen. Following repeated SC doses of sarilumab at Week 10 to 12, AUCO0-14 days
was used to compare exposure of different 2w and qw regimens (AUCO0-14 days = 2 x AUCO-t
for the qw regimen and AUCO0-14 days = AUCO-t for the q2w regimen).
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Table 11A. - Mean (CV%) [median] of individual sarilumab exposure following first SC
administration in pediatric patients with pcJIA

Dose Weight Dose N Cmax AUCO-t Ctrough
Cohort Group mg/kg mg/L day*mg/L. | mg/L
1 Group A 2 mg/kg 2w 7 7.69(46.8) | 53.2(45.6) | 0.626(63.0)
>30kg [8.63] [57.7] [0.620]
Group B 2.5 mg/kg q2w 6 9.08(21.2) |63.4(30.2) |0.537(47.7)
<30kg [9.68] [66.2] [0.470]
2 Group A 3 mg/kg 2w 7 14.5(194) | 123(24.0) 1.84 (68.7)
>30kg [15.2] [133] [1.69]
Group B 4 mg/kg q2w 7 18.7(21.0) | 167(25.7) 3.77 (42.5)
<30kg [17.5] [158] [4.34]
3 Group A 2 mg/kg qw 6 11.0(21.2) |61.3(21.7) | 8.07(31.9)
>30kg [10.8] [60.8] [7.87]
Group B 2.5 mg/kg qw 9 829(34.6) |453(364) |[522(38.9)
<30kg [8.63] [48.2] [5.96]

Table 11B. - Mean (CV%) [median] of individual sarilumab exposure following repeated

SC
administration at Week 10 to 12 or Week 11 to 12 in pediatric patients with pcJIA
Dose Weight Dose N Cmax AUCO-t Ctrough
Cohort Group mg/kg
mg/L day*mg/L. | mg/L
1 Group A 2 mg/kg 2w 5 13.2 (13.6) 114 (17.5) 1.99 (85.6)
>30kg [12.6] [116] [1.40]
Group B 2.5 mg/kg 2w 5 14.1(26.5) | 118 (36.6) 1.83 (101)
<30kg [13.7] [101] [1.27]
2 Group A 3 mg/kg 2w 6 26.4(262) | 269(33.6) | 8.46(68.2)
>30kg [24.4] [250] [8.25]
Group B 4 mg/kg q2w 7 30.1(19.7) | 310(26.1) 11.9 (41.2)
<30ke [31.1] [331] [13.1]
3 Group A 2 mg/kg qw 6 38.8(22.7) | 250(24.4) | 30.4(28.2)
>30kg [39.3] [254] [31.4]
Group B 2.5 mg/kg qw 5 31.4(224) | 203(25.0) | 25.1(29.2)
<30ke [29.9] [197] [27.3]

Abbreviations: AUCO 7: area under the serum concentration versus time curve during a dose interval © of 2 weeks
(q2w regimen) or one week (qw regimen), Cmax = maximum serum concentration observed, Ctrough =
concentrations observed before treatment administration during repeated dosing, CV = coefficient of variation,
pcJIA = polyarticular-course juvenile idiopathic arthritis, 2w = once every other week, qw = once every week, SC
= subcutaneous.

Population PK model derived Bayesian exposure

Following repeated q2w SC and qw administration at Week 10 to 12, sarilumab exposure

increased in a greater than dose proportional manner, with AUCO-14 days increased 2.4- to 2.6-
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fold for a 1.5- to 1.6-fold increase in sarilumab dose from Dose Cohort 1 to Dose Cohort 2 and
3.4- to 4.4-fold for a 2-fold increase in sarilumab dose from Dose Cohort 1 to Dose Cohort 3.
Compared to the first dose, there was a 1.9- to 2.2-fold accumulation for Dose Cohorts 1 and 2
and a 4.1- to 4.5-fold accumulation for Dose Cohort 3 at Week 12. (Table 22) The dose regimens
tested in 2 weight groups achieved similar exposure for each Dose Cohort. The variability of
Cmax and AUCO-t aflter repeated SC doses in patients with pcJIA was in the range ol 13.6 to
36.6%.

Analysis of the data for the 12-week dose-finding study was performed. Data were
analyzed for patients divided by body weight into 2 groups: Group A (30-60 kg) and Group B
(10—<30 kg). As described above, patients received sequential ascending doses of sarilumab:
Dose 1 (Group A/B): 2.0/2.5 mg/kg q2w; Dose 2 (Group A/B): 3/4 mg/kg q2w; Dose 3 (Group
A/B): 2.0/2.5 mg/kg qw. The pcJIA doses were targeted to achieve similar exposure to about 150
mg q2w, 200 mg q2w, and 150 mg qw in adults. As described above, the primary outcome was
pharmacokinetics (PK) and the secondary outcomes were safety, PD, and efficacy of sarilumab.

Data show that 42 patients were enrolled (20/22 in Groups A/B) and the mean age was
13.0/5.2 years. At baseline, mean pcJIA duration, number of active joints, and JADAS27-CRP
were 4.6/1.7 years, 17.2/11.0, and 22.2/19.1, in Groups A/B respectively. As in adult patients,
sarilumab exhibited nonlinear PK with target-mediated drug disposition. Following repeated SC
administrations, exposure increased in a greater than dose—proportional manner and accumulated
1.9-4.5-fold over 12 weeks. Sarilumab exposure was similar in both weight groups for each dose
(Table 12), and comparable to corresponding adult doses. Treatment-emergent adverse events
were reported in 36/42 (85.7%) patients (comparable across dose and weight groups); infections
(28/42, 66.7%) were the most frequently reported AE. 12 grade 3/4 neutropenias were identified,
mostly in Dose 3 (n=6) and in Group B (n=8). None was associated with infection; all resolved
in a few days. Overall, 4 patients discontinued due to neutropenia and 1 due to alanine
aminotransferase increase. There were no serious AEs, no cases of gastrointestinal perforation,
and no deaths. By Week 12, as observed while on-treatment: all patients attained JIA ACR30;
50%, 62%, and 100% of patients attained JTA ACR70 with Doses 1, 2, and 3, respectively;
JADAS27-CRP mean change from baseline in Doses 1, 2, and 3 was 74.6%, 73.1%, and

—87.9%, respectively.
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Pharmacokinetic conclusions

Sarilumab exhibited nonlinear PK with target mediated drug disposition in patients with
pcJIA. Following repeated SC administration, sarilumab exposure increased in a greater than
dose proportional manner and accumulated 1.9- to 4.5-fold over 12 weeks. For each Dose
Cohort, dose regimens tested in 2 weight groups achieved similar exposure. For the additional
patient Group A (30-60 kg) and patient Group B (10—<30 kg) data analysis, it was observed that
sarilumab exhibited nonlinear PK with target-mediated drug disposition. In addition, all dose
regimens proved effective for decreasing disease activity. Safety profile was consistent with
class effects; higher incidences of neutropenia were observed with Dose 3, and in patients

weighing 10—<30 kg.

CRP, ESR, IL-6, and sIL-6R concentrations

Descriptive statistics of hs-CRP, ESR, IL-6 and total sIL-6Ro. concentrations from
baseline to Week 12 were analyzed for each treatment group. Mean (SE) CRP, ESR, IL-6 and
sIL-6Ra concentration over time profiles were obtained for each cohort. After SC administration
of sarilumab, the mean suppression of CRP and the increase of sIL-6Ra were greater in Dose
Cohorts 2 and 3 than that in Dose Cohort 1. Mean CRP concentrations were reduced within 2 to
4 weeks in Dose Cohorts 2 and 3, with a greater and more rapid decrease observed with Dose
Cohorts 2 and 3 than with Dose Cohort 1 (FIG. 10A). Change in mean CRP concentration from
baseline to week 12 was 7.4 to 5.8 mg/L, 14.6 to 0.5 mg/L, and 6.5 to 0.1 mg/L with doses 1, 2,
and 3, respectively. All patients achieved a normal CRP concentration with doses 2 and 3
between weeks 2 and 6. At week 4, the majority of patients achieved a CRP level below the
detection limit (<0.2 mg/L) with doses 2 and 3 (71.4% and 83.3%, respectively, as observed
while on-treatment), compared with 25.0% with dose 1. This effect was sustained over time, with
66.7% and 90.9% of patients achieving CRP <0.2 mg/L at week 12 with doses 2 and 3,
respectively, compared with 30.0% with dose 1 (FIG. 10B).

The high mean CRP value in Dose Cohort 1 Group A was primarily driven by one patient
whose CRPs remained elevated (between 40 to 110 mg/L) during the 12-week core treatment
phase.
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Erythrocyte sedimentation rates at Week 12 are consistent with what was observed for
CRP. In general, mean erythrocyte sedimentation rates (ESR) concentrations decreased and
mean IL-6 and sIL-6Ra concentrations increased at Week 12. As with CRP levels, a greater
decrease was observed with Dose Cohorts 2 and 3, with mean change from baseline to week 12
of 22.2 to 18.2 mm/h, 21.4 to 6.9 mm/h, and 21.9 to 4.4 mm/h with Dose Cohorts 1, 2, and 3,

respectively.

Pharmacodynamic pharmacokinetic relationship of biomarkers

Exploratory analyses were performed to elucidate exposure-response relationships with
PD biomarkers. Individual CRP, ESR, IL-6, and sIL-6Ra concentrations are plotted versus
trough serum concentration at Week 12. There was no obvious relationship between individual
IL-6 levels and sarilumab trough concentrations. Data show total sIL-6Ra increased with
increasing sarilumab trough concentrations after repeated doses in individual patients with
pcJIA. C-reactive protein levels were lower (=1 mg/L) in the individual patients with sarilumab
trough concentrations of =1 mg/L. compared to those with sarilumab trough concentrations ol =1
mg/L. The suppression of CRP was greater in Dose Cohorts 2 and 3 than in Dose Cohort 1
patients. Erythrocyte sedimentation rate was lower {10 mm/hour) in the individual patients with
sarilumab trough concentrations of >1 mg/L compared to those with sarilumab trough
concentrations of <1 mg/l.. The suppression of SR was greater in Dose Cohorts 2 and 3 than in
Dose Cohort 1 patients.

After SC administration of sarilumab, the suppression of CRP and the increase of sIL-
6Rw were greater in Dose Cohorts 2 and 3 than that in Dose Cohort 1. In general, mean ESR
concentrations decreased and mean IL-6 and sIL-6Ra concentrations increased, relative to
baseline, at Week 12.

Safety 2-week core treatment phase. Total exposure (patient-years of treatment) was
similar across the dose and weight groups, with 4.6 and 5.0 patient-years in Groups A and B,
respectively.

There were no serious AEs and no deaths (Table 23). The most commonly observed AEs
were infections and neutropenia (n = 28 [66.7%] and n =11 [26.2%], respectively). Infection
rates were similar across dose and weight groups and were mostly driven by upper respiratory

tract infections (n = 9 [21.4%]; Table 25). No serious infections were reported. No cases of
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pneumonia or tuberculosis were identified. One case of oral candidiasis occurred (Dose Cohort
3, Group A), which resolved spontaneously without corrective treatment with no interruption in
sarilumab treatment. No patients discontinued due to any infection.

Prespecified laboratory monitoring identified 12 patients with transient grade 3/4
neutropenias (28.6%). Of these patients, 3 received dose 1 (2 in Group A, 1 in Group B), 3
received dose 2 (1 in Group A, 2 in Group B), and 6 received dose 3 (1 in Group A, 5 in Group
B, Table 24). All patients were asymptomatic, but 3 required protocol-mandated treatment
interruption (1 each in: dose 2, Group B; dose 3, Groups A and B). No events of neutropenia
were associated with an infection, and all resolved within a few days. Laboratory monitoring,
including red blood cell counts, platelet counts, lipids levels, and liver function assessments did
not reveal any additional potentially clinically significant abnormalities. In particular, there were
no cases of drug-induced liver damage as defined by Hy’s Law (21).

Protocol-mandated permanent discontinuations due to AEs occurred in 5 patients
(11.9%). Of these, 1 was a case of grade 3 neutropenia at week 2 in dose 1, Group A; 3 were
grade 4 neutropenias in dose 3, Group B, and 1 was an alanine aminotransferase (ALT) increase
in dose 1, Group A (>5% upper limit of normal [ULN] at week 4).

Seven patients reported local reactions after injection (4 in Group A and 3 in Group B). These
reactions were mostly erythema and pain; all were mild to moderate in intensity; none led to
treatment discontinuation. Two patients tested positive for anti-drug antibodies at week 12: one
in dose 1, Group A (neutralizing antibody positive; discontinued due to ALT >5 x ULN at week
4); one in dose 3, Group B (not neutralizing antibody positive; discontinued due to grade 4

neutropenia after the first injection).

EFFICACY EVALUATION
JIA ACR response rate

The JIA ACR level of response was used in this study to assess signs and symptoms. JIA
ACR 30/50/70/90/100 response was defined as a patient with 3 of 6 core set variables improved
by at least 30%/50%/70%/90%/100% from baseline with no more than one of the remaining
variables worsened by more than 30%.

The JIA ACR response rates were calculated by a directly observed method for those on-

treatment (“as observed while on-treatment”) and by imputation for patients who discontinued
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(“non-responder imputation approach” where discontinued patients were automatically
considered as non-responders at the visits after discontinuation). JIA ACR response rates in all
dose and weight groups at Week 12 are summarized in Table 13. Estimates of the precision of
the JTA ACR response rate are shown in Table 33.

As observed while on-treatment, at Week 12, JIA ACR30 response rates were 100% in all doses
and weight groups. The JIA ACR70 response rates were 50.0%, 61.5%, and 100% in Dose
Cohort 1, 2 and 3, respectively. As calculated by non-responder imputation approach, at Week
12, the JIA ACR30 rates were 76.9%, 92.9% and 73.3 % in Dose Cohort 1, 2 and 3 respectively.
The JIA ACR70 response rates were 38.5%, 57.1%, and 73.3% in Dose Cohort 1, 2 and 3,
respectively.

Overall, with the as observed while on-treatment approach, the occurrence of JIA ACR30
response was seen from the first assessment at Week 2 in all Dose Cohorts and weight groups. It
was plateaued to 100% achievement at Week 4 and 8 for Dose Cohort 2, Groups A and B,
respectively, and Week 6 and 8 for Dose Cohort 3, Group A and B, respectively while response
rate in Dose Cohort 1 was fluctuant up to Week 12 (FIG. 5). The results from the non-responder
imputation approach is plotted in FIG. 6.

JIA ACR components

Data for the JIA ACR components during the 12-week core treatment phase were
compiled. A summary of JIA ACR components at Week 12 is shown in Table 14. At Week 12
all Dose Cohorts and weight groups showed a decrease from baseline in all JIA ACR
components, which generally appeared more pronounced in Dose Cohorts 2 and 3 compared to
Dose Cohort 1. The number of joints with active arthritis decreased for patients in all Dose
Cohorts in both weight groups throughout the 12-week core treatment phase. The largest mean
decrease at Week 12 was observed for patients in Dose Cohort 3, Group A (-16.5). The number
of joints with limited motion decreased for patients in all Dose Cohorts for both weight groups
throughout the 12-week core treatment phase. The largest mean decrease at Week 12 was
observed for patients in Dose Cohort 3, Group B (-11.3). The physician global VAS decreased
for patients in all Dose Cohorts for both weight groups throughout the 12-week core treatment
phase. The largest mean decrease at Week 12 was observed for patients in Dose Cohort 3, Group

B (-5.0). The patient global VAS decreased for patients in all Dose Cohorts for both weight
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groups throughout the 12-week core treatment phase. The largest mean decrease at Week 12 was
observed for patients in Dose Cohort 3, Group B (-5.7). Overall, the CHAQ-DI scores decreased
for patients in all Dose Cohorts for both weight groups throughout the 12-week core treatment
phase. The largest mean decrease at Week 12 was observed for patients in Group B, Dose Cohort
2 (-1.0). Mean hs-CRP concentrations decreased in all Dose Cohorts for both weight groups at
Week 12. Mean CRP concentrations were reduced within 2 to 4 weeks in Dose Cohorts 2 and 3.
The high mean CRP value in Dose Cohort 1, Group A was primarily driven by one patient whose
CRPs remained elevated (between 40 to 110 mg/L) during the 12-week core treatment phase.
The largest mean decrease at Week 12 was observed for patients in Group B, Dose Cohort 2 ( -

15.2).

Juvenile arthritis disease activity score

Disease activity was assessed by JADAS-27 CRP score. The JADAS-27 CRP score over
time in each Dose Cohort and weight group were analyzed. A summary of JADAS-27 (ESR)
during the 12-week core treatment phase are provided in Table 15. Investigator-reported TEAEs
are shown in Table 30. Data show that compared to baseline, all Dose Cohorts and weight groups
showed a decrease in JADAS-27 CRP score from Week 2. At Week 12, mean percentage change
from baseline was -74.6%, -73.1%, and -87.9% in Dose Cohorts 1, 2, and 3, respectively.
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Table 14. - Summary of JIA ACR components at Week 12 by Dose Cohort and by weight group -

Efficacy population

PCT/US2020/016203

Weight Group A

Weight Group B

Weight Groups A &

(230kg) (<30kg) B
Dose1 Dose2 Dose3 Dose1 Dose2 Dose 3 Dose 1 Dose 2 Dose 3
Active Joint Count (0-71)
Baseline
Number 7 7 6 6 7 9 13 14 15
Mean 19.3 14.6 17.7 11.7 8.3 12.7 15.8 114 14.7
Week 12
Number 5 6 6 6 7 6 11 13 12
Mean 7.2 5.0 1.2 2.2 1.0 1.3 4.5 2.8 1.3
Mean change -14.4 -10.5 -16.5 -9.5 -7.3 -12.5 -11.7 -8.8 -14.5
Mean -78.5 -72.6 -91.6 -73.2 -86.2 -80.9 -75.6 -79.9 -86.2
%change
Active joints 2/5 0/6 2/6 2/5 4/7 3/5 4/10 4/13 5/11
counts =0 (40.0%) (33.3%) (40.0%) (57.1%) (60.0%) (40.0%) (30.8%) (45.5%)
Limited motion Joint Count
Baseline
Number 7 7 6 6 7 9 13 14 15
Mean 10.3 9.3 16.5 10.5 76 10.6 104 8.4 12.9
Week 12
Number 5 6 6 6 7 6 11 13 12
Mean 34 2.7 8.7 5.5 1.6 0.8 4.5 2.1 4.8
Mean change -7.8 -6.8 -7.8 -5.0 -6.0 -11.3 -6.3 -6.4 -9.6
Mean -75.5 -52.4 -59.1 -45.1 -69.8 -89.8 -58.9 -61.8 -74.5
%change
Physician global VAS (0-10)
Baseline
Number 7 6 6 13 14 15
Mean 4.6 43 4.1 4.7 52 4.0 4.7 4.8 4.1
Week 12
Number 5 6 6 6 7 5 11 13 11
Mean 1.7 2.0 1.1 1.8 0.9 0.6 1.7 14 0.8
Mean change -3.3 -2.7 -3.1 -3.0 -4.3 -5.0 -3.1 -3.5 -3.9
Mean -66.3 -48.5 -77.5 -61.0 -81.4 -87.4 -63.4 -66.2 -82.5
%change
Patient global VAS (0-10)
Baseline
Number 7 9 13 14 15
Mean 4.6 6.3 53 7.2 5.5 5.3 5.8 5.9 53
Week 12
Number
5 6 6 6 7 5 11 13 11
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Table 14. CONT'D
Weight Group A Weight Group B Weight Groups A &
(230kg) (<30kg) B

Dose1 Dose2 Dose3 Dose1 Dose2 Dose 3 Dose1 Dose 2 Dose 3

Mean 1.2 1.8 0.8 1.8 1.7 0.3 1.5 1.8 0.5
Mean change -3.6 -4.9 -4.6 -5.4 -3.8 -5.7 -4.6 -4.3 -5.1
Mean -66.2 -74.7 -85.2 -71.9 -65.6 -93.3 -69.3 -69.8 -88.9

ot

CHAQ-DT(6-3)

Baseline
Number 7 7 6 6 7 9 13 14 15
Mean 1.1 0.9 0.7 1.5 1.3 0.9 1.3 1.1 0.8

Week 12
Number 5 6 6 6 7 5 11 13 11
Mean 0.5 0.4 0.3 0.5 0.3 0.6 0.5 0.3 0.4
Mean change 0.8 0.7 -0.4 -0.9 -1.0 0.8 0.9 -0.9 -0.6
Mean -68.1 -67.2 833 -64.4 742 -69.6 -66.1 713 -76.4
%change

hs-CRP (mg/L)

—Busctine

Number 7 7 6 6 7 9 13 14 15
Mean 10.9 13.7 5.8 3.2 154 7.0 7.4 14.6 6.5

Week 12
Number 5 6 6 6 6 6 11 12 12
Mean 9.6 0.6 0.1 2.7 0.4 0.1 5.8 0.5 0.1
Mean change -5.5 -11.5 -5.7 -0.5 -15.2 -8.2 -2.8 -13.4 -7.0

Abbreviations: CHAQ-D1 = child health assessment questionnaire disability index, hs-CRP = high sensitivity C-reactive protein, VAS = visual
analogue scale.
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Table 15 - Summary of JADAS-27 CRP during the 12-week core treatment phase by Dose Cohort

and by weight group - Efficacy population

Weight Group A (=30kg) Weight Group B (<30kg) Weight Groups A & B
Dosel Dose2 Dose3 Dosel Dose2 Dose3 Dosel Dose?2 Dose 3
Bascline
Number 7 7 6 6 7 9 13 14 15
Mean 229 225 21.1 21.3 17.0 19.3 22.1 19.8 20.0
Mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
change
Mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%change
V7/Week 2
Number 7 7 6 6 7 8 13 14 14
Mean 18.1 17.5 12.2 14.1 12.2 10.6 16.2 14.8 11.3
Mean 4.8 5.1 -8.9 -7.2 -4.9 9.9 -5.9 -5.0 95
change
Mean 224 213 418 347 315 488 281 264 458
%change
V8/Week 4
Number 6 7 6 6 7 6 12 14 12
Mean 16.7 134 10.9 12.7 9.8 9.1 14.7 11.6 10.0
Mean -8.5 9.1 -10.2 -8.6 -7.2 -12.8 -8.5 -8.2 -11.5
change
Mean -33.2 -41.9 -49.9 =345 -44.0 -579 -33.9 -42.9 -53.9
%change
V9/Week 6
Number 6 7 6 6 7 5 12 14 11
Mean 13.7 11.0 6.2 9.7 8.9 5.9 11.7 10.0 6.0
Mean -11.5 -11.5 -15.0 -11.6 -8.1 -16.8 -11.5 9.8 -15.8
change
Mean -46.7 -52.0 -69.7 -55.6 -48 .4 -73.2 511 -50.2 -71.3
%change
V10/Week 8
Number 5 6 6 6 7 5 11 13 11
Mean 10.5 9.8 38 9.0 7.3 42 9.7 85 3.9
Mean -13.6 -14.0 -17.4 -12.3 9.7 -18.6 -12.9 -11.7 -17.9
change
Mean -58.9 -60.4 -83.1 -54.3 -58.2 -78.9 -56.4 -59.2 -81.2
%change
V11/Week
10
Number 5 5 6 6 6 5 11 11 11
Mean 8.5 6.5 3.8 7.3 6.1 2.6 7.9 6.3 3.3
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Mean -15.6 -153 -17.4 -13.9 -11.9 -20.1 -14.7 -13.5 -18.6
change
Mean -67.6 -72.5 -81.4 -59.6 -65.6 -86.8 -63.2 -68.7 -83.9
%change
VI12/Week 12
Number 5 6 6 5 6 5 10 12 11
Mean 7.7 7.6 2.7 4.6 4.0 1.7 6.2 5.8 22
Mean -16.4 -16.2 -18.5 -18.1 -13.2 21.1 -17.2 -14.7 -19.7
change
Mean -69.7 -69.9 -86.3 -79.5 -76.3 -89.8 -74.6 -73.1 -87.9
%change
Efficacy Conclusions

Improvement in signs and symptoms as assessed by JIA ACR response was seen in all
Dose Cohorts and weight groups from Week 2 with either the as observed while on-treatment or
5 non responder imputation approaches. No Dose Cohort was prematurely halted due to lack of
efficacy. Two patients discontinued due to insufficient efficacy as judged by the investigator: 1
in Dose Cohort 1, Group B at week 10 and the other in Dose Cohort 3, Group B at week 4. Using
the as observed while on-treatment approach, at Week 12, JIA ACR30 response rate was 100%
(34/34) 1n all dose and weight groups, with Dose Cohorts 2 and 3 producing a more rapid and
10 sustained JIA ACR30 response compared with Dose Cohort 1 (FIG. 9A). At week 12, as
calculated by a nonresponder imputation approach, 77%, 93%, and 73% of patients achieved JIA
ACR30 (Dose Cohorts 1, 2, and 3, respectively; FIG. 11). A large proportion of patients also
reached higher response thresholds, with 50%, 62%, and 100% of patients achieving JIA ACR70
and 40%, 31%, and 64% achieving JIA ACR90 with Dose Cohorts 1, 2, and 3, respectively, at
15  week 12 as observed while on-treatment (FIGs. 9B, 9C; results according to nonresponder
imputation approach shown in FIG. 11B, 11C). All JIA ACR components were reduced by each
of the 3 sarilumab dose regimens (Table 26).
There was a tendency for a more rapid JIA ACR response in Dose Cohorts 2 and 3
compared to Dose Cohort 1. With the as observed while on-treatment approach, the incidence

20  JIA ACR30 response was plateaued to 100% achievement within the first 2 months of sarilumab
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treatment for Dose Cohorts 2 and 3, Group A and B, while response rate in Dose Cohort 1 was
fluctuant up to Week 12.

Decreases in disease activity assessed by JADAS-27 CRP was seen in patients in all Dose
Cohorts and weight groups at Week 12 with a mean percentage change from baseline of -74.6%,
-73.1%, and -87.9% in Dose Cohorts 1, 2, and 3, respectively, also seen from Week 2 onwards
(FIG. 9D). In a post hoc analysis, at week 12, 20 patients achieved low disease activity (LDA;
JADAS-27-CRP <3.8): 6, 5, and 9 patients with Dose Cohorts 1, 2, and 3, respectively.
Clinically inactive disease (CID) as defined by JADAS-27-CRI” <21 was achicved by 3 patients (1
with Dose Cohort 2 and 2 with Dose Cohort 3).CID as defined by Wallace criteria was achieved
by 9 patients (3, 2, and 4 patients with doses 1, 2, and 3, respectively) (22). Thirteen patients had
no active joints at week 12, 4 each with Dose Cohorts 1 and 2, and 5 with Dose Cohort 3 (Table
27).

DISCUSSION

The experimental dose regimens of sarilumab tested in the study were selected based on
modeling and simulation of sarilumab PK data from adult RA patients. The weight range, body
composition, and drug metabolism of pediatric patients are different from those of adults, and
response to treatment and side effects can vary depending on age. As a result, the direct
extrapolation of pediatric dosages from adult dosages without testing in a pediatric clinical trial
may not be recommended (23, 24). The clearance of monoclonal antibodies often increases in a
nonlinear manner relative to increasing body weight (25), so given the range of body weights and
ages in the pcJIA population weight-adjusted dosages were considered appropriate for this study.
The dose regimens tested in patients with pcJIA were chosen based on population PK
simulations to achieve a similar exposure in both weight groups that would be comparable with
dose regimen exposures studied in adult patients with RA. The study results supported the
accuracy of the original model design based on body weight. Sarilumab exhibited nonlinear PK
with target-mediated drug disposition. Body weight-adjusted dose regimens yielded comparable
exposure in two body weight groups, with the exposures achieved comparable to the fixed-dose
regimens tested in adults with RA.

In this study, sarilumab treatment was associated with a reduction in mean CRP values
and decreased ESR, demonstrating functional inhibition of IL-6 in patients with pcJIA (20). In

particular, a reduction in CRP level is known to be a direct consequence of IL-6 neutralization
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and indicates the effectiveness of IL-6 neutralization in patients with RA (26-28). Mean CRP
reduction was more pronounced with Dose Cohorts 2 and 3, with higher numbers of these
patients achieving and maintaining CRP levels below the limit of detection (<0.2 mg/L) of the
high-sensitivity method utilized in this study.

JIA ACR response was seen from week 2 onward with all dose regimens of sarilumab.
Based on JIA ACR70, reduction in disease signs and symptoms appeared to be more pronounced
and sustained with Dose Cohort 2 and 3 compared with Dose Cohort 1. More patients achieved
CID or LDA, as assessed by JADAS-27-CRP, with Dose Cohort 3 than with Dose Cohorts 1 or
2. These efficacy results paralleled the clear trends observed in the PD results (i.e. CRP
concentrations), further supporting the relationship between IL-6 neutralization and therapeutic
response (20, 29). Together, with the less sustained effect on CRP with Dose Cohort 1, these
results supported the exclusion of Dose Cohort 1 for further study.

Treatment response rates observed in this study compared favorably with data published
for a larger cohort of patients with pcJIA treated with the IL-6R blocker tocilizumab (18). The
current results suggested that treatment with sarilumab may meet the goals of recent guidelines
published by an international taskforce, which established the ultimate goal of treatment as
disease remission and recommended that =30% improvement in disease activity be reached
within 3 months and that treatment targets should be sustained once achieved (11). The study
described herein enrolled patients with established disease, a third of whom had already failed >1
biologic. Nevertheless, of the 24 patients receiving Dose Cohorts 2 or 3, at 3 months, 23 and 19
achieved JIA ACRS50 and JIA ACR70, respectively, 14 achieved JADAS-27-CRP LDA, and 9
had no active joints. Long-term follow-up during the extension phase of the study will provide
greater insight into the ability of sarilumab to meet longer-term treatment targets and to sustain
persistent clinical remission once achieved.

The types of AEs observed with sarilumab in the study were consistent with those
observed with sarilumab treatment in adult patients and with anti—IL-6 class effects in pediatric
patients (18, 30-32). Few local injection-site reactions were reported, and all were mild to
moderate in intensity, demonstrating good local tolerability; this is important in pediatric patients
given that fear of pain resulting from injection with syringes is common. The most commonly
reported AEs were infections and neutropenias. Infection rates were mainly driven by upper

airway infections, which are common in pediatric populations, and were balanced across weight
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and dose groups. No serious infections, no infections leading to discontinuations, and no
opportunistic infections were reported.

Per the study protocol, absolute neutrophil count (ANC) was periodically assessed
throughout the on-treatment period, including after the first sarilumab dose and before the
administration of the second. This thorough hematologic monitoring, with the first post-dose
assessment at day 12 for the Q2W regimens and at day 58 for the QW regimen, led to the
detection of 12 cases of grade 3/4 neutropenia. In adult patients treated with sarilumab or with
tocilizumab, ANC nadir occurred a few days (before day 7) after first treatment administration,
after which ANC values recovered, consistent with class effects (33). Based on these data from
studies in adults, the timing of assessments in this study helped to explain the numerical
imbalance of events in Dose Cohort 3 (n = 6, including 4 cases discovered at day 5) compared
with the other 2 dose regimens (n =3 in both doses 1 and 2).

Of the 12 cases of grade 3/4 neutropenia, 8 occurred in Group B. An evident trend toward
increased rates of neutropenia in younger, lower-weight patients was also seen in patients with
pcJIA treated with tocilizumab (34, 35). There is no definitive mechanism to explain why
younger patients are more prone to neutropenia than older pediatric patients or adults, but in
general, a greater prevalence of neutropenia has been reported in children (36). Neutropenias
were responsible for the majority of AE-driven discontinuations in the study (n = 4/5): 3 cases
were grade 4 neutropenia that led to discontinuation per protocol-defined criteria, and 1 was a
patient with grade 3 neutropenia in whom baseline ANC was below 2,000/mm?. Importantly,
none of the cases of grade 3/4 neutropenia identified during this study was associated with
infection, and the majority of cases resolved within a few days. This observation is consistent
with data obtained from children and adults treated with tocilizumab or sarilumab, adding further
data to support the conclusion that neutropenia induced by IL-6 inhibition does not drive an
increased risk of infection (18, 32-34, 37). Although all available data support the conclusion
that neutropenia caused by IL-6 inhibition is not associated with an increased risk of infections,
the neutropenia data obtained in the study, together with the dynamics of ANC in adults
following tocilizumab or sarilumab administration, argue against the selection of Dose Cohort 3
(32, 33, 37). This cautionary choice reduces the risk of neutropenia, particularly in younger
children who are at higher risk. Furthermore, the use of a 2-weekly dosing regimen in dose 2

allows for a longer time for ANC recovery.
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Following review of all data from the 12-week dose-finding portion of the study, Dose
Cohort 2 was selected as the optimal sarilumab regimen for enrollment of additional patients in
the second portion of the core treatment phase of the study, and for patients already enrolled in
Dose Cohorts 1 or 3 continuing into the second portion. The Dose Cohort 2 regimen displayed a
favorable balance between efficacy and safety compared with Cohorts 1 and 3. This dose
regimen achieved similar exposure to, and mirrored the efficacy profile of, the equivalent adult
dose regimen of 200 mg Q2W, the recommended approved dosage in adults with RA (20, 30,
31). Dose Cohort 2 also followed a 2-weekly dosing schedule (compared with the weekly
regimen of Dose Cohort 3) that reduces injection stress, which is particularly relevant in
children, and as mentioned above, increases ANC recovery time.

Additional data regarding the safety and efficacy of sarilumab in patients with pcJIA over
time in a larger patient cohort will be provided through the enrollment of additional patients who
will receive the selected dose regimen and will be followed in the extension phase of the study.
As noted, this study was not blinded, and it did not include placebo or an active comparator. This
was due to the ethical concerns of exposing children to a noneffective treatment, given the
potential chronic and severe nature of the disease and the presence of available data on IL-6
inhibition in adults and children with arthritis (18, 38). These issues were reflected in the study
design, with a sequential approach for the tested doses and frequent monitoring, the use of the
independent Data Monitoring Committee to formally assess the safety of sarilumab throughout
the study, in the use of the DEC to monitor patient response to treatment, and in the ability of the
DEC to discontinue patients from any dose deemed noneffective and to return them to an
investigator-approved standard treatment.

In conclusion, in patients with pcJIA, sarilumab exhibited nonlinear PK with target-
mediated drug disposition, displayed a safety profile consistent with anti—IL-6 class effects, and
decreased disease activity. This 12-week dose-finding portion of the core treatment phase of the
study showed that Dose Cohort 2 (3.0 mg/kg Q2W in patients 30-60 kg, and 4.0 mg/kg Q2W in
patients 10—<30 kg) achieved an exposure similar to the approved dosage of 200 mg Q2W in
adults with RA. Dose Cohort 2 provides a good balance between safety/tolerability and efficacy
in patients with pcJIA, and will be studied further as the optimal sarilumab dose regimen in

pclIA.
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Example 2: An Open-label, Sequential, Ascending, Repeated Dose-finding Study of
Sarilumab, Administered with Subcutaneous (SC) Injection, in Children and Adolescents,
Aged 1 to 17 Years, With Systemic Juvenile Idiopathic Arthritis (sJIA), Followed by an
Extension Phase. (Study No. DRI13926, Study Title: A Repeated Dose-finding Study of

Sarilumab in Children and Adolescents with Systemic Juvenile Idiopathic Arthritis)

A phase 2 controlled trial [NCT02991469] is planned to test the human IgG1 anti-IL-6Ra
monoclonal antibody sarilumab administered subcutaneously for treating sJTA. This study targets
children and adolescents aged 1 to 17 with sJTA, a JIA subset that resembles adult onset Still’s, a
relatively rare inflammatory disease (an estimated worldwide incidence of 0.22 and 0.34 per 100
000 for men and women, respectively; Bennett, A N. ef al., Adult onset Still's disease and
collapsing glomerulopathy: successful treatment with intravenous immunoglobulins and
mycophenolate mofetil. Rheumatology (Oxford). 2004;43(6):795-9). In this pediatric population, 3

dose regimens of sarilumab are planned to be tested.

Study design
Description of the protocol

Study DRI13926 is a multinational, multicenter, open-label, sequential, 2-phase, study in
children and adolescents, aged 1 to 17 years (or country specified age requirement), with sJTA
who have inadequate response to or who are intolerant to standard therapy and who will receive
SC injections of sarilumab administrated q2w or qw. The 2 phases are as follows:

1. A 12-week core treatment phase, split into 2 portions:

A first sequential, ascending dose-cohort, dose finding portion in which at least 2-dose
regimens will be investigated in 2 weight groups: >30 kg and <60 kg patients (Group A) and <30
kg and >10 kg patients (Group B), in 6 evaluable patients per dose regimen weight group (at
least 24 patients in total). Patient enrollment will be staggered by weight group and dose
regimen, starting with Group A (=30 kg and <60 kg) and Dosc Cohort 2.

A subsequent portion where approximately 24 additional patients (12 in each weight
group: >30 kg [Group A] and patients <30 kg and >10 kg [Group B]) will be enrolled directly to

the selected dose regimen (identified based on the aggregate data from patients enrolled in the
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first portion) to achieve a total of 18 evaluable patients per weight group at this selected dose
regimen.

The 12-week core treatment phase is from Visit 2 (baseline-Week 0) to the time that Visit
12 (Week 12) investigational medicinal product (IMP) is administrated. During the 12-week core
treatment phase, in order to minimize the amount of blood withdrawn and the number of visits
while maintaining the evaluation of the primary endpoint, patients of Group B (<30 kg and 210
kg) will be randomly assigned to the following sarilumab PK sampling Schedule 1 or 2:

e Schedule 1: Baseline, Day 3, Day 8, Week 2, Week 4, Week 8, and Week 12

e Schedule 2: Baseline, Day 5, Day 12, Week 2, Week 4, Week 8, and Week 12

2. A 144-week extension phase:

The IMP at Visit 12 is considered as the first IMP for the extension phase.
Only patients who have reached a JIA ACR 30 (in the absence of fever) response at Visit 12
(Week 12) will be permitted to continue in the extension phase. Patients will continue on the
same dose regimen of sarilumab they were assigned to receive in the 12-week core treatment
phase of the study until the selected dose regimen is determined. Once the dose regimen is
selected, patients who were not already on this dose regimen will have their dose regimen
adjusted to the selected dose regimen and will follow a new visit schedule with more frequent
monitoring (for PK, safety, and efficacy) for the first 12 weeks compared to those patients who
do not have dose regimen adjusted.

Patients who discontinue the study treatment prematurely will be assessed using the
procedure for the EOT at Visit 27. These patients will be asked to return for the end-of-study
(EOS) assessment 6 weeks after the EOT visit (EOT + 6 weeks). For patients who discontinue
the study treatment during the 12-week core treatment phase, there will be an additional
sarilumab PK assessment 2 weeks after the EOT visit (EOT + 2 weeks) and IL-6 and sIL-6R will
be measured at EOT visit. These patients will be asked to perform all the protocol scheduled

visits and assessments except sarilumab administration until Visit 12.

Tested dose regimens
For each weight group, the 3 sequential ascending dose regimens initially planned to be
tested were defined based on PK modeling with the following rationale:

= Dose Cohort 1: dose targeting PK exposures similar to sarilumab 150 mg q2w, the lowest
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effective dose in adult patients with RA
* Dose Cohort 2: dose with targeted PK exposures similar to sarilumab 200 mg g2w, the
recommended dose regimen in adult patients with RA
= Dose Cohort 3: dose targeting PK exposures similar to sarilumab 150 mg qw, which
yielded the highest exposures in chronic dosing studies in adult patients with RA. See Table 1 for
information regarding the dose by body weight and dose cohort to be utilized for this study. See
also FIG. 7.
The dose (mg) to be administered to patients will be calculated at the baseline. The dose
and corresponding volume of drug product will remain the same throughout the course of the 12-
week core treatment phase of the trial regardless of change in patient's body weight. In the
extension phase, the patient’s weight will be measured at each visit and the dose will be adapted
to the increase of weight only if the calculation shows a need for dose increase. The dose will be
capped at 200 mg for Dose Cohort 2 and 150 mg for Dose Cohort 3, respectively. Volumes of
sarilumab to be injected for the Dose Cohorts are presented in Tables 2-5.
Even though the 12-week core treatment phase starts from Visit 2 (baseline-Week 0) up
to Visit 12 (Week 12) inclusive, the IMP at Visit 12 will be administered only for patients who
are going to enter the extension treatment phase and after Visit 12 assessments including

efficacy, safety, and PK/PD are completed.

Duration of study participation for each patient
Total duration of study (per patient) is expected to be up to 166 weeks:
=  Up to 4 weeks + 3 days screening (up to 31 days)
= 12-week core treatment period
=  Up to 144-week extension phase
= 6-week post-treatment follow-up
For all visits, a time frame of +3 days for Dose Cohort 2 (including any potential 2w
intermediate dose) and 1 day for Dose Cohort 3 (including any potential qw intermediate dose)
1s acceptable using Day 1 as reference except for
=  Visit 3 (Day 3), Visit 4 (Day 5), and Visit 5 (Day 8), no visit window is allowed
where PK sampling occurs.

= Visit 6 (Day 12) +1 day for all dose cohorts
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= Visit 7 (Week 2) £1 day for all dose cohorts
= Visit 8 (Week 4) £2 days for Dose Cohort 2 and +1 day for Dose Cohort 3

Stopping rules for Grade 3/4 neutropenia for sJIA

In grade 4 neutropenia without signs of infection, temporary termination of Sarilumab

treatment was recommended, which can be resumed based on thorough assessment of the benefit

versus risk by the Investigator once ANC is greater than 1000/mm?® Decrease in ANC is a

pharmacodynamic anti-interleukin 6 (IL-6) class effect seen in both adults and pediatric patients

treated with anti-IL-6 antibodies. Following repeated dosing of sarilumab in the long-term

studies of adults with theumatoid arthritis (RA), the decrease in ANC was generally transient and

not associated with an increased risk for infections. In pediatric patients, even though there is

currently limited published data, the use of an anti-IL-6 was not associated with an increased risk

of infections in those patients with Grade 3/4 neutropenia. Table 31 shows occurrence of Grade 3

and Grade 4 neutropenia by lowest value neutrophil count recorded on study.

Selection of patients

Inclusion criteria

1.
2.

Male and female patients aged >1 and <17 ycars at the time of the Screening visit
Diagnosis of sJIA subtype according to the ILAR 2001 JIA Classification Criteria
Petty, R.E. ef al. 2001. J Rheumatol. 2004;31(2):390-2) with the following features at
Screening
= >5 active joints or
= 22 active joints at Screening with systemic JIA fever >37.5°C in the 3 days
preceding baseline or for at least 3 out of any 7 consecutive days during
screening despite glucocorticoids at a stable dose for at least 3 days
Patient with an inadequate response to current treatment and considered as a candidate
for a bDMARD as per Investigator’s judgment
The patient who has reached the legal age of consent, or the parent(s) or the legal
guardian(s) sign and date the Ethics Committee (EC) approved written informed consent.
The patient’s assent should be obtained based on local guidelines and the patient’s
maturity and intellectual capabilities of understanding the study associated information. In

cases involving emancipated or mature minors with adequate decision-making capacity, or
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when otherwise permitted by law, a signed informed consent will be obtained directly

from the parent (s) or the legal guardian(s).

Study treatments
Investigational Medicinal Product

Sarilumab, anti-IL-6R mAb.

Formulation
Sarilumab drug product will be provided at 175 mg/mL in an aqueous buffered
vehicle, pH 6.0. The drug product will be supplied in a 5 mL vial filled by 2.7 mL of

sarilumab with an extractable volume of 2.0 mL.

Route(s) of administration:

Sarilumab will be administered subcutaneously in the abdomen or thigh when
self- injections or also in upper arm (lateral side) by a professional or a non-professional
caregiver. It is preferred that SC injection sites be alternated between the 4 quadrants of the
abdomen (except the navel or waist area) or the thigh (front and side).

For patients receiving Dose Regimen 2 (¢2w), injections will be performed by a
professional caregiver at the site during the 12-week core treatment phase of the study. See
FIG. 1. For patients receiving Dose Regimen 3 (weekly injections), arrangements must be
made for qualified site personnel or home nurse to administer IMP for the doses that are
not scheduled to be given at the study site. For the extension phase of the study, if the
patients or the parent(s) or the legal guardian(s) or the caregiver(s) are willing and able to
perform the injections, the home injection will be permitted. In those cases, the training
will be required, and provided to prepare and administer IMP starting at Visit 10 (Week 8)
at the core treatment phase. This training must be documented in the patients’ study file.
The patients or the parent(s) or the legal guardian(s) or the caregiver(s) are allowed to
administer the injections under observation/supervision by the Investigator(s) or the
delegate(s) at Visit 10 (Week 8), Visit 11 (Week 10), and Visit 12 (Week 12) before the
allowance for home injection at the extension treatment phase.

On days when the patient has a study visit, the IMP will be administered

following clinical procedures and blood collection. Diaries will be provided to record
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information pertaining to these injections; these diaries will be kept as source data in the
patients’ study file. If the caregiver is unable or unwilling to administer IMP, arrangements
must be made for qualified site personnel to administer IMP for the doses that are not

scheduled to be given at the study site.

Dose Regimen

Sarilumab should be administered q2w or qw. However, the sarilumab
administration window of +£3 days for Dose Cohort 2 (including any potential 2w
intermediate dose) and =1 day for Dose Cohort 3 (including any potential qw intermediate
dose) 1s permitted per protocol to accommodate exceptional circumstances, e.g., laboratory
test result pending, ongoing adverse event (AE), patient scheduling difficulty except the
Visit 5 (Day 8). There is no administration window at Visit 5 (Day 8). There will be only
+1 day of administration window for Dose Cohort 2 and 3 patients at Visit 7 (Week 2) and
+1 day of administration window for Dose Cohort 3 or +2 for Dose Cohort 2 at Visit 8
(Week 4). Note that an overdose (accidental or intentional) with the IMP is defined as at
least twice the dose during an interval of less than 11 days for 2w administrations and less
than 6 days for weekly administration.

The following sarilumab dose is to be administered q2w or qw.

Dose Cohort 2:
=  Group A (>30 kg and <60 kg): 3 mg/kg q2w
* Group B (<30 kg and 210 kg): 4 mg/kg q2w.
Dose Cohort 3:
=  Group A (>30 kg and <60 kg): 2 mg/kg qw
= Group B (<30 kg and 210 kg): 2.5 mg/kg qw.

Dose Cohort 3 is also being tested as a bi-weekly regimen but keeping the same PK
exposure. Therefore the range is the following;
- Patients less than 30 kg: from 5 to 7 mg/kg q2w (dose 2 is 4 mg/kg q2w)

- Patients 30 kg or more: from 4 to 6 mg/kg 2w (dose 2 is 3 mg/kg q2w)

Dose Modification
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The dose (mg) to be administered to patients will be calculated at baseline. The
dose and corresponding volume of drug product will remain the same throughout the
course of the 12-week core treatment phase of the trial regardless of change in patient's
body weight. In the extension phase, the patient’s weight will be measured at each visit and
the dose will be adapted to the increase of weight only if the calculation shows a need for
dose increase. The dose will be capped at 200 mg for Dose Cohort 2 and 150 mg for Dose
Cohort 3, respectively. Volumes for Dose Cohort 2 to 3 to be injected depending on

patient’s weight are described herein. See Tables 2-5.

Packaging and labeling
The IMP will be provided in patient treatment kits containing labeled vials. The content of the
labeling is in accordance with the local regulatory specifications and requirements. One kit

contains one vial.
Storage conditions and shelf life

The study medication should be kept refrigerated between 2°C and 8°C at the site or

at home.
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Pharmacokinetics handling procedure
It 1s extremely important to collect all blood samples as close to the protocol specified
days as possible (see the study flow chart of Table 17 for sampling schedule). The reasons
5 for any missed or lost blood samples should be documented. Special procedures for

collection, storage and shipping of serum are described may be utilized. See Table 20.

Table 20. - Sample handling procedure for sarilumab and antisarilumab antibody

10

Sample type Functional sarilumab Antisarilumab antibody
Matrix Serum Serum

Blood sample volume | 0.5 ml* 0.5 mL?
Anticoagulant None None

Blood handling

procedures See operation manual | See operation manual
Storage 9 months at -20°C or | 24 months at -20°C
conditions below or below 80°C

Serum shipment 80°C (preferred) (preferred)

conditions In dry ice In dry ice

a Fora study visit with blood collection for both PK and anti-sarilumab antibody samples (e.g., Baseline Visit 2), it is recommended
to draw 1 mL of blood. The serum will be split equally into 2 aliquots to obtain one PK serum aliquot and one anti-sarilumab

antibody serum aliquot.

Bioanalytical method

The serum levels of functional sarilumab and anti-sarilumab antibodies will be

15 determined using validated bioanalytical methods.

Pharmacokinetics parameters
A PopPK model will be developed using nonlinear mixed effect modeling to describe the
PK profile of sarilumab. The following PK parameters will be calculated, using the PopPK
20  model for functional sarilumab in serum. The PK parameters will include, but may not be limited

to the following: Cinax, Ctrough, tmax, and AUCO-1.
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Table 21 - Patient and disease characteristics at study baseline*

1(20-25 2(3.0-40 3(2.0/-25

Dose cohort All All All mg/kg mg/kg mg/kg
QZW)t Q2W)i QW)§
GroupA  Group B
Weight group (30-60 (10—<30 A+B A+B A+B A+B
kg) kg)
Patients n=20 n=22 N=42 n=13 n=14 n=15
Age, meanyrs (SD)  13.0(3.1) 52(25) 89(48) 96(43) 89(.1) 83(5.2)
(Co}:;ldren (Z-Ilyshn 6300y 22(1000) 28(667) 8(61.5) 10(71.4)  10(66.7)
Weight, mean kg 31.7
(SD) 45.0(8.8) 19.7(6.1) (14.8) 349(16.1) 31.9(14.8) 28.8(14.2)
Female, n (%) 13(65.0) 14 (63.6) 27(643) 10(769)  8(57.1)  9(60.0)
Race, n (%)
White 17(85.0) 16(72.7) 33(78.6) 9(69.2) 12(857)  12(80.0)
Black 0 0 0 0 0 0
Asian 0 0 0 0 0 0
Unknown 3(15.0)  2(91)  5(11.9)  3(23.1) 0 2(13.3)
Region, n (%)
Western 6(30.0) 10(455) 16(38.1) 4(30.1)  4(28.6)  8(53.3)
South America 5(25.0)  4(182) 9(214)  4(30.1)  2(143)  3(20.0)
Disease
characteristics
Polyarticular RF(+)
MIA 0 (%) 6(30.0) 3(13.6) 9(21.4)  4(308)  3(21.4)  2(133)
Polyarticular RF(—)
JA n (%) 12(60.0) 15(68.2) 27(643) 9(692)  8(57.1)  10(66.7)
Extended
oligoarticular JIA,n  2(10.0)  4(182)  6(14.3) 0 3(21.4)  3(200)
(%)
JIA duration, mean
415 (SD) 46(52) 17(1.9) 31(41) 3445 34(49)  25(28)
Active joint count (0— 17.2
71, mean (SD) (04 110069 139002 158(105) 114(73) 147(26)

139



10

WO 2020/160465 PCT/US2020/016203

Limited motion joint

count (0-67), mean 18 96(83) 106(9.7) 104(90) 84(82) 129(11.6)
(11.2)

(SD)

Physician global VAS

(0-10), mean (SD) 44(20) 46(26) 45(23) 47(21) 48(22) 41(26)

Patient global VAS

(0-10), 54(1.7)  59(21) 57(19) 58(23) 59(1.8) 53(17)

mean (SD)

CHAQ-DI (0-3),

mean (SD) 09(0.8) 12(08) 11(0.8 13(08) 1.1(0.7)  0.8(0.8)

JADAS-27 CRP,

mean (SD) 222(72) 191(7.7) 20.6(7.6) 221(6.8) 19.8(8.0) 20.0(8.1)

CRP, mean mg/L 10.4

(SD) (14.7) 8.7(19.2) 9.5(17.0) 7.4(13.9) 14.6(24.1) 6.5(10.4)

ESR, mean mm/h 28.0 15.4 21.8

(SD) (28.3) 13.1) (22.9) 22.2(24.5) 21.4(25.9) 21.9(20.1)

ANC, mean 4,200 5,200 4,700 4,100 4,900 5,100

cells/mm® (SD) (1,600) (2,000) (1,800) (2,100) (1,600) (1,800)

Prior and baseline
treatments, n (%)

Baseline csDMARD  17(85.0) 15(68.2) 32(762) 8(61.5)  12(85.7)  12(80.0)
Methotrexate 15(75.0) 15(68.2) 30(71.4)  8(61.5)  10(71.4)  12(80.0)

Baseline systemic GC ~ 5(25.0)  8(36.4) 13(31.0)  4(30.8)  3(21.4)  6(40.0)

Any prior bDMARD 6 (30.0)  6(27.3) 12(28.6) 5(385)  3(21.4)  4(26.7)
Etanercept 5(250) 5(227) 10(23.8) 4(30.8)  2(143)  4(26.7)
Adalimumab 2(10.0)  1(45) 3(7.1) 1(7.7) 2(14.3) 0

*ANC = absolute neutrophil count; bDMARD = biologic DMARD; CHAQ-DI = Childhood Health Assessment
Questionnaire-Disability Index; CRP = C-reactive protein, csDMARD = conventional synthetic DMARD; DMARD
= disease-modifying antirheumatic drug; ESR = erythrocyte sedimentation rate; GC = glucocorticoid; JADAS-27
CRP = juvenile arthritis disease activity score = 27-joint count score with C-reactive protein; JIA = juvenile
idiopathic arthritis; n = total number of patients who met criterion at least once during treatment; QW = every week;
Q2W = every 2 weeks; RF = rheumatoid factor; SD = standard deviation; VAS = visual analog scale; yrs = years.
tDose 1, 2.0 mg/kg Q2W in patients 30-60 kg, and 2.5 mg/kg Q2W in patients 10—<30 kg.

iDose 2, 3.0 mg/kg Q2W in patients 3060 kg, and 4.0 mg/kg Q2W in patients 10—<30 kg.

§Dose 3, 2.0 mg/kg QW in patients 30-60 kg, and 2.5 mg/kg QW in patients 10—<30 kg.

Table 22. Sarilumab PK data at first administration and at week 12 after repeated

administration*®

n Cmax AUCo— Ctrough
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mg/L (CV%) day mg/L (CV%) mg/L (CV%)
First SC administration
Group A (30-60 kg)
2.0 mg/kg Q2W 7 7.69(47) 53.2 (46) 0.63 (63)
3.0 mg/kg Q2W 7 14.5(19) 123 (24) 1.84 (69)
2.0 mg/kg QW 6  11.0(21) 61.3 (22) 8.07 (32)
Group B (10—<30 kg)
2.5 mg/kg Q2W 6 9.08 (21) 63.4 (30) 0.54 (48)
4.0 mg/kg Q2W 7 18.7 (21) 167 (26) 3.77 (43)
2.5 mg/kg QW 9 8.29 (35) 45.3 (36) 5.22(39)

Repeated SC administration (weeks 10—12 or weeks 11-12)7

Group A (30-60 kg)

2.0 mg/kg Q2W 5 13.2(14) 114 (18) 1.99 (86)
3.0 mg/kg Q2W 6 26.4 (26) 269 (34) 8.46 (68)
2.0 mg/kg QW 6 38.8(23) 250 (24) 30.4 (28)
Group B (10—<30 kg)

2.5 mg/kg Q2W 5 14.1 (27) 118 (37) 1.83 (101)
4.0 mg/kg Q2W 7 30.1 (20) 310 (26) 11.9 (41)
2.5 mg/kg QW 5 31.4(22) 203 (25) 25.1(29)

*AUCo— — arca under the serum coneentration versus ime curve during a dose mterval ol 2 weeks (Q2W regimen)
or 1 week (QW regimen); Cuax = maximum serum concentration observed; Cuougn = concentration observed before
treatment administration during repeated dosing; CV% = coefficient of variation; n = total number of patients who
met criterion at least once during treatment; QW = every week; Q2W = every 2 weeks; SC = subcutaneous.

+TQ2W dose regimens tested at weeks 10-12; QW dose regimens tested at weeks 11-12.

141



WO 2020/160465 PCT/US2020/016203
Table 23. Investigator-reported AEs*
1(2.025 2(3.040 3(2.0/25
mg/kg mg/kg mg/kg
Dose Cohort All Doses Q2W)f Q2W)i QW)§
Group B
Patient weight ~ Group A (1030
group (30-60kg)  kg) A+B A+B A+B A+B
Number of
patients
enrolled 20 22 42 13 14 15
Cumulative
treatment
exposure, PYs 4.6 5.0 9.7 3.1 33 33
Summary, n (%) [ng/100 PYs]
16(80.0)  20(90.9) 36 (85.7) 11(84.6) 12(857) 13 (86.7)
AEs [973] [1,210] [1,097] [785] [1,273] [1,209]
SAEs 0 0 0 0 0 0
AEs leading to
death 0 0 0 0 0 0
AEs leading to
treatment 2(10.0) 3(13.6) 5(11.9) 2(15.4) 3 (20.0)
discontinuation  [43.3] [59.5] [51.7] [65.4] 0 [90.7]
1(5.0) 3(13.6)  4(9.5) 1(7.7) 3 (20.0)
Neutropenia [21.6] [59.5] [41.4] [32.7] 0 [90.7]
1(5.0) 1(2.4) 1(7.7)
ALT increased  [21.6] 0 [10.3] [32.7] 0 0
AEs with overall incidence 5%, n (%0) [nE/100 PYs]
3 (15.0) 8 (36.4) 11 (26.2) 3(23.1) 3(21.4) 5(33.3)
Neutropenia [64.9] [178.6] [124.2] [98.1] [121.2] [151.2]
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Upper
respiratory tract
infection
Nasopharyngitis
Injection-site
erythema
Rhinitis
Leukopenia
Conjunctivitis

Diarrhea

Bronchitis

5(25.0)
[108.1]
3 (15.0)
[86.5]
1 (5.0)
[43.2]
1 (5.0)
[21.6]
1 (5.0)
[21.6]

1(5.0)
[21.6]

0

4(18.2)
[99.2]
1(4.5)
[19.8]
2(9.1)
[59.5]
2(9.1)
[39.7]
2(9.1)
[39.7]
3 (13.6)
[79.4]
2(9.1)
[39.7]
3(13.6)
[59.5]

9 (21.4)
[103.5]
4(9.5)
[51.7]
3(7.1)
[51.7]
3(7.1)
[31.0]
3(7.1)
[31.0]
3(7.1)
[41.4]
3(7.1)
[31.0]
3(7.1)
[31.0]

4(30.8)
[130.8]
1(7.7)
[32.7]

0
2 (15.4)
[65.4]
1(7.7)
[32.7]

0

0

PCT/US2020/016203
2(14.3) 3 (20.0)
[90.9] [90.7]
2(14.3) 1(6.7)
[90.9] [30.2]
3(21.4)

[151.6] 0
1(6.7)
0 [30.2]
2(14.3)
[60.6] 0
2(14.3) 1(6.7)
[90.9] [30.2]
2(14.3) 1(6.7)
[60.6] [30.2]
1(7.1) 2(13.3)
[30.3] [60.5]

*AEs = treatment-emergent adverse events; ALT = alanine aminotransferase; n = total number of patients who met

criterion at least once during treatment; ng = number of events; PY = patient-years; QW = every week; Q2W = every
2 weeks; SAEs = serious AEs. All terms from MedDRA 21.0.
tDose 1, 2.0 mg/kg Q2W in patients 30-60 kg, and 2.5 mg/kg Q2W in patients 10—-<30 kg.
IDose 2, 3.0 mg/kg Q2W in patients 30-60 kg, and 4.0 mg/kg Q2W in patients 10—<30 kg.
§Dose 3, 2.0 mg/kg QW in patients 30-60 kg, and 2.5 mg/kg QW in patients 10—<30 kg.

Table 24. Absolute neutrophil count by lowest value recorded on study*

1(2.0/2.5 2(3.0/4.0 3(2.025
mg/kg mg/kg mg/kg
Dose Cohort All Doses Q2W)t Q2W) & QW)§
Group B
Patient weight Group A (10—<30
group (30-60kg) kg) A+B A+B A+B A+B
Number of
patients enrolled 20 22 42 13 14 15
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Neutropenia by lowest count observed on study, n (%)

Grade 3:

>500-1,000

cells/mm’ 4(20.0) 3(13.6)  7(16.7) 3(23.1) 2(14.3) 2(13.3)
Grade 4:

<500 cells/mm’ 0 5(227)  5(11.9) 0 1(7.1) 4(26.7)

*n = total number of patients who met criterion at least once during treatment; QW = every week; Q2W = every 2
weeks.

tDose 1, 2.0 mg/kg Q2W in patients 30-60 kg, and 2.5 mg/kg Q2W in patients 10—-<30 kg.

1Dose 2, 3.0 mg/kg Q2W in patients 30—-60 kg, and 4.0 mg/kg Q2W in patients 10—<30 kg.

§Dose 3, 2.0 mg/kg QW in patients 30-60 kg, and 2.5 mg/kg QW in patients 10—<30 kg.

Table 25. All investigator-reported infections*

1(2.0/2.5 2(3.0/40 3(20/25

mg/kg mg/kg mg/kg
Dose Cohort All Doses Q2W)t Q2W)% QW)§
Group B
Patient weight Group A (10—<30
group (3060 kg) kg) A+B A+B A+B A+B
Number of
patients enrolled 20 22 42 13 14 15
Cumulative
treatment
exposure, PYs 4.6 51 9.7 3.1 33 33
Summary, n (%) [ne/100 PYs]
Upper respiratory 5 (25.0) 4(18.2) 9(21.4) 4(30.8) 2(14.3) 3 (20.0)
tract infection [108.1] [99.2] [103.5] [130.8] [90.9] [90.7]
o 1(5.0) 2(9.1) 3(7.1) 2(15.4) 1(6.7)
Rhinitis 0
[21.6] [39.7] [31.0] [65.4] [30.2]
N 1(5.0) 1(4.5) 2(4.8) 1(7.7) 1(7.1)
Gastroenteritis 0
[21.6] [19.8] [20.7] [32.7] [30.3]
- 3(15.0) 1(4.5) 4(9.5) 1(7.7) 2(14.3) 1(6.7)
Nasopharyngitis
[86.5] [19.8] [51.7] [32.7] [90.9] [30.2]
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Pharyngotonsillitis

Upper respiratory
tract infection

bacterial

Bronchitis

Conjunctivitis

Cystitis

Eczema infected

Gastritis viral

Oral candidiasis

Otitis media

Pharyngitis

Pharyngitis

bacterial

Tonsillitis

Varicella

Viral upper
respiratory tract

infection

1(5.0)
[21.6]

1(5.0)
[21.6]

1(5.0)
[21.6]

1(5.0)
[21.6]
1(5.0)
[21.6]

1(4.5)
[19.8]

3 (13.6)
[59.5]
3 (13.6)
[79.4]

0

1(4.5)
[19.8]
1(4.5)
[19.8]

1(4.5)
[19.8]

1(4.5)
[19.8]
1(4.5)
[19.8]

1(4.5)
[19.8]

1(2.4)
[10.3]

1(2.4)
[10.3]

3(7.1)
[31.0]
3(7.1)
[41.4]
1(2.4)
[10.3]
1(2.4)
[10.3]
1(2.4)
[10.3]
1(2.4)
[10.3]
1(2.4)
[10.3]
1(2.4)
[10.3]
1(2.4)
[10.3]
1(2.4)
[10.3]
1(2.4)
[10.3]

1(2.4)
[20.7]

PCT/US2020/016203
1(7.7) .
[32.7]
1(7.7) .
[32.7]
. 1(7.1) 2(13.3)
[30.3] [60.5]
. 2(143)  1(6.7)
[90.9] [30.2]
1(6.
0 0 (6.7)
[30.2]
1(7.
0 (1) 0
[30.3]
1
. . (6.7)
[30.2]
1(6.
0 0 (67
[30.2]
. 1(7.1) .
[30.3]
1(7.
0 D) 0
[30.3]
. . 1(6.7)
[30.2]
. 1(7.1) .
[30.3]
. 1(7.1) .
[30.3]
0 0 1(6.7)

*ng = number of events; PY = patient-years; QW = every week; Q2W = every 2 weeks. All terms from MedDRA

21.0.
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tDose 1, 2.0 mg/kg Q2W in patients 30-60 kg, and 2.5 mg/kg Q2W in patients 10—<30 kg.
1Dose 2, 3.0 mg/kg Q2W in patients 30-60 kg, and 4.0 mg/kg Q2W in patients 10-<30 kg.
§Dose 3, 2.0 mg/kg QW in patients 30-60 kg, and 2.5 mg/kg QW in patients 10-<30 kg.

Table 26. Mean change in JIA ACR components from baseline, at week 12*

1(2.0/2.5 mg/kg

2 (3.0/4.0 mg/kg

3 (2.0/2.5 mg/kg

Dose Cohort Q2W)T Q2W): QW)§
Patient weight groupl A+B A+B A+B
Number of patients enrolled 13 14 15

ACR component, mean (mean % change) [SE]

Active joint count (0-71)

BL 15.8 [2.92] 11.4[1.95] 14.7 [2.48]

Change from BL at week 12
Limited motion joint count
BL

Change from BL at week 12
Physician global VAS (0-10)
BL

Change from BL at week 12
Patient global VAS (0-10)
BL

Change from BL at week 12
CHAQ-DI (0-3)

BL

Change from BL at week 12
CRP (mg/L)

BL

Change from BL at week 12

~11.7 (-76) [1.93]

10.4 [2.49]
—6.3 (—59) [1.45]

4.710.58]
-3.1(-63) [0.73]

5.8 [0.64]
~4.6 (—69) [0.70]

1.3[0.21]
~0.9 (—66) [0.17]

7.4[3.84]
~2.8[2.62]

—8.8 (=80) [1.39]

8.4[2.18]
—6.4 (~62) [1.88]

4.8[0.61]
~3.6 (—66) [0.68]

5.9[0.48]
~4.3 (~70) [0.47]

1.1 [0.20]
~0.9 (-71) [0.19]

14.6 [6.43]
~13.4[7.42]

~14.5 (-86) [3.13]

12.9 [3.00]
—9.6 (=75) [2.27]

4.1[0.68]
~3.9(~83) [0.73]

5.3 [0.45]
—5.1 (=89) [0.59]

0.8[0.21]
~0.6 (~76) [0.14]

6.5 [2.68]
~7.0[3.32]

146

*ACR = American College of Rheumatology; BL = baseline; CHAQ-DI = Childhood Health Assessment
Questionnaire-Disability Index; CRP = C-reactive protein; JIA ACR30/70/90 = juvenile idiopathic arthritis
American College of Rheumatology 30/70/90% response; QW = every week; Q2W = every 2 weeks; SE = standard
error,; VAS = visual analog scale.
tDose 1, 2.0 mg/kg Q2W in patients 30-60 kg, and 2.5 mg/kg Q2W in patients 10—<30 kg.
1Dose 2, 3.0 mg/kg Q2W in patients 30—-60 kg, and 4.0 mg/kg Q2W in patients 10—<30 kg.
§Dose 3, 2.0 mg/kg QW in patients 30-60 kg, and 2.5 mg/kg QW in patients 10—<30 kg.
IWeight Group A, 30-60 kg, Weight Group B, 10—<30 kg.
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Table 27. Patients achieving clinically inactive disease or low disease activity at week 12

(observed cases)*

Dose cohort

1(2.0/2.5 mg/kg 2(3.0/40 mg/kg 3 (2.0/2.5 mg/kg
Dose Cohort Q2W)t Q2W)i QW)§
Patient weight groupl A+B A+B A+B
Number of patients enrolled 13 14 15
Active joint count = 0, n (%) 4/10 (40) 4/13 (31) 5/11 (45)
Clinically inactive disease by

0/10 (0) 1/12 (8)** 2/11 (18)
JADAS-27-CRP <1, n (%)
Clinically inactive or LDA by

6/10 (60) 5/12 (42)** 9/11 (82)
JADAS-27-CRP <3.8, n (%)
Clinically inactive disease by

3/10 (30) 2/13 (15) 4/11 (36)

Wallace criteriat, n (%)

*CRP = C-reactive protein; JADAS-27-CRP = juvenile arthritis disease activity score with 27-joint count and CRP;
LDA = low disease activity; n = total number of patients who met criterion at least once during treatment; QW =
every week; Q2W = every 2 weeks; VAS = visual analog scale.

tDose 1, 2.0 mg/kg Q2W in patients 30-60 kg, and 2.5 mg/kg Q2W in patients 10—<30 kg.

iDose 2, 3.0 mg/kg Q2W in patients 3060 kg, and 4.0 mg/kg Q2W in patients 10—<30 kg.

§Dose 3, 2.0 mg/kg QW in patients 30-60 kg, and 2.5 mg/kg QW in patients 10—<30 kg.

IWeight Group A, 30-60 kg, Weight Group B, 10—<30 kg.

**One patient did not complete all components of the JAD AS-27-CRP assessment at week 12, and was removed.
+1Wallace criteria defined as physician global VAS <1/10, no active arthritis, no active uveitis, and CRP <10 mg/L.

Secondary endpoint(s)
12-week core treatment phase
The following parameters will be analyzed in 12-week open label core treatment phase.
= Safety
o Adverse events, vital signs, physical examination, laboratory values
o Acceptability assessments (local tolerability)
» Efficacy
o JIA ACR30/50/70/90/100 (in the absence of fever) response rate at Week 12
o Change from baseline in individual JIA ACR components at Week 12
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o Juvenile Arthritis Disease Activity Score-27 (JADAS) change from baseline at
Week 12
o Changes in glucocorticoid use which will be assessed descriptively using line plot
on glucocorticoid equivalent prednisone dose from baseline to the end of the 12-
week core treatment period for each individual patient by dose cohort and by
weight group
* Pharmacodynamics
o Changes in IL-6 associated biomarkers (eg, serum levels of high sensitivity C-
reactive protein [hs-CRP], IL-6, sIL-6R)
Extension phase
= Safety
o Adverse events, vital signs, physical examination, laboratory values
o Acceptability assessments (local tolerability)
= Efficacy
o JIA ACR 30/50/70/90/100 (in the absence of fever) response rate at Weeks 24,
48, and every 24 weeks up to the end of the study Juvenile Arthritis Disease
Activity Score-27 change from baseline at Weeks 24, 48, and every 24 weeks up
to the end of the visit
o - Change from baseline in individual JJA ACR components at Weeks 24
and 48, and every 24 weeks up to the end of the study
o - Proportion of patients receiving glucocorticoids by dose category
(glucocorticoid equivalent prednisone dose 20.5 mg/kg, 20.2 mg/kg and <0.5
mg/kg, <0.2 mg/kg) at Weeks 24, 48, and every 24 weeks up to the end of the
study compared to baseline
o - Proportion of patients free of glucocorticoids and without JTA flare at
Weeks 24, 48, and every 24 following weeks up to the end of the study
o - Changes in glucocorticoid use which will be assessed descriptively using
line plot on glucocorticoid equivalent prednisone dose from baseline to the end of

the treatment period for each individual patient by dose cohort and by weight

group
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Exploratory Endpoint
12-week core treatment period
* Proportion of patients with fever due to systemic JIA baseline who are free of
fever at Week 12
* Proportion of patients with rash due to systemic JIA baseline who are free of
rash at Week 12
Extension phase
Growth assessments at Years 1, 2, and 3, including height velocity and height
standard deviation (SD) scores, for patients who never received growth hormone and
did not reach Tanner stage 5 by the end of the first year of treatment.
Proportion of patients with fever at Baseline who are free of fever at Weeks 24,
48, and every 24 weeks up to end of the study.
Proportion of patients with rash due to systemic JIA at Baseline who are free of

rash at Weeks 24, 48, and every 24 weeks up to end of the study.

Efficacy endpoints
JIA ACR response

The JIA ACR rating scale to assess signs and symptoms will be used in this study. The

JIA ACR 30/50/70/90/100 will be assessed at Weeks 12, 24, 48, 72, 96, 120, 144, and 156
(EOT). The JIA ACR 30/50/70/90/100 (in the absence of fever) response is defined as a patient
with 3 of 6 core set variables improved by at least 30%/50%/70%/90%/100% from baseline with

no more than 1 of the remaining variables worsened by more than 30%.

The JIA ACR core set includes 6 variables plus fever for sJTA:

Physician global assessment of disease activity

Patient/parent assessment of overall well-being

Functional ability determined by Childhood Health Assessment Questionnaire (CHAQ)
Number of joints with active arthritis (0-71 joints)

Number of joints with limitation of motion (0-67 joints)

High sensitivity C-reactive protein

Fever (within the prior 7 days)
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= The JIA ACR core set will be evaluated at every site visit except Visit 3 (Day 3), Visit 4
(Day 95), Visit 5 (Day 8), Visit 6 (Day 12), and the EOS visit. Temperature should be

measured 7 days prior ACR assessment.

JIA ACR30 core set variable scores and changes from baseline for each dose cohort and
weight group will be summarized by visit using means, standard errors, and corresponding 95%
CIs. JIA ACR30/50/70/90/100 response using ESR instead of hs-CRP will also be summarized

using the same methods.

Physician global assessment of disease activity

Physician’s global assessment of disease activity will be performed at Screening, at
Baseline prior to IMP administration and at each site visit until the EOT visit. The Investigator
will be requested to rate the patient’s disease activity on an anchored 100 mm horizontal visual

analogue scale (VAS) where O is considered the best disease activity and 100 the worst.

Patient/parent assessment of overall well-being

Patient/parent assessment of overall well-being will be measured on a 100 mm horizontal
VAS at Screening, at Baseline prior to dosing and at each site visit until the EOT visit. The
patient or the same parent or the same guardian should be requested to complete the form to

ensure the consistency.

Childhood Health Assessment Questionnaire (CHAQ)

The CHAQ is an interview or self-administered instrument for children =8 and
parent/proxy-administered for children younger than 8 years of age. The CHAQ is a generic
measure of health status in children ages 1 to 19 years of age. The Spearman’s correlation
coefficient between Disability Index scores from questionnaires administered to parents and
those administered to other children (>8 years) was 0.84 (n = 29; P<0.001), demonstrating that
parents can accurately report for their children. The face validity of the instrument was evaluated
by a group of 20 health professionals and parents of 22 healthy children. The assessment consists
of 43 items in total and takes approximately 10 minutes to complete. The CHAQ will be

completed before IMP dosing and at subsequent time points. The recall period is 1 week
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(Klepper, S.E. et al.. 2003 Arthritis Rheum. 49(3):435-43; Singh, G. et al., 1994 Arthritis
Rheum. 37(12):1761-9). In this case, the actual date and data of the CHAQ will be recorded in
the eCRF.

The median CHAQ scores corresponding to mild, mild-to-moderate, and moderate
disability reported in the development of the CHAQ were 0.13, 0.63, and 1.75, respectively
(Dempster, H. et al., 2001 Arthritis Rheum. 44(8):1768-7).

In order to eliminate discrepancies which could be introduced by growth and
development, parents are asked to note only those difficulties due to illness (eg, if child unable to
do an activity because too young, mark response as “not applicable”). Response options
assessing difficulty are based on a 5 point Likert Scale (0 = Without Any Difficulty, 1 = With
Some Difficulty, 2 = With MUCH Difficulty, 3 = Unable to do and 4 = Not Applicable).

Part 1 of the CHAQ is the Disability Index which contains 41 items assessing ability to
function in daily life. The following 8 subscales/domains: 1. Dressing and Grooming, 2. Arising,
3. Eating, 4. Walking, 5. Hygiene, 6. Reach, 7. Grip, and 8. Activities. For each domain: (a)
ratings of the degree to which daily functions are difficult to perform (items 6-9, 12-13, 16-18,
21-22,34-38, 41-44, 47-51, and 54-58); (b) require use of special aides or devices (item 24-27,
60-62) and (c) require assistance from another person (items 29-30, 64-65) are assessed.

= To calculate the Childhood Health Assessment Questionnaire Disability Index

(CHAQ-DI) each domain score is first calculated:

o The question with the highest response determines the score for that functional
area.

o Ifaids or devices are used or help is needed to complete tasks in a certain area, a
minimum score of 2 is recorded for the corresponding functional area.

o The 8 subscales/domains are averaged to calculate a mean score which is the
Disability Index (with range of 0-3)

Lower Disability Index scores indicate better than health status/better healthier related
quality of life/less signs and symptoms while higher disability index scores indicate worse health
status/worse Health-related quality of life (HRQL)/more signs and symptoms. The minimal
clinical important improvement in CHAQ Disability Index is a reduction in score of 0.13. The
minimal clinical important deterioration in the CHAQ disability index is a median change score

of 0.75 (20, 19).
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Part 2 of the CHAQ is the Discomfort Index while Part 3 of the CHAQ is the Health
Status measure; both are measured on separate 15 cm scales.
The CHAQ-Discomfort Index is determined by the severity of pain in the past week,
rated on a VAS (with anchors of “0 no pain” and “100 very severe pain”).
To calculate the CHAQ Discomfort Index (item 67)
- Measure the distance from the left end of the VAS in item 67 to the respondent’s
mark and multiply by 0.2 Range is 0-3. The Discomfort Index score can be rescaled to a 0 -100
scale.
The Part 3 of the CHAQ Health Status score measure the patient’s or parent’s global
assessment of illness.
To calculate the CHAQ Health Status score (item 69)
- Measure the distance from the left end of the VAS in item 69 to the respondent’s
mark and multiply by 0.2 Range is 0-3. The Health Status score can be rescaled to a 0-100 scale.

Number of joints with active arthritis and number of joints with limited motion

An active joint is defined as joint with:

= Swelling within joint not due to deformity, OR
= Limitation of motion with either pain or tenderness

Seventy-one (71) joints will be assessed for active disease by counting the number of the
joints with swelling not due to deformity OR limitation of motion with either pain or tenderness
or both (Bazso, A. et al., 2009 J Rheumatol. 36(1):183-90; National Cholesterol Education
Program (NCEP): highlights of the report of the expert panel on blood cholesterol levels in
children and adolescents. Pediatrics. 1992;89(3);495-501).

Cervical spine (counts as 1 joint), Temporomandibular (2 joints, R and L side),
Sternoclavicular (2 joints), Acromioclavicular (2 joints), Shoulder (2 joints), Elbow (2 joints),
Wrist (2 joints), Metacarpophalangeal (10 joints total, 5 on each side), Proximal interphalangeal
(10 joints total, 5 on each side), Distal interphalangeal (8 joints total, 4 on each side), Hip (2
joints), Knee (2 joints), Ankle (2 joints), Subtalar (2 joints), Tarsometatarsal ( 2 joints),
Metatarsophalangeal (10 joints, 5 on each side), and Foot interphalangeal (10 joints, 5 on each
side) total 71 joints.
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Sixty-seven (67) joints will be examined for limitation of motion are the same as those
examined for active disease except the sternoclavicular (n = 2) and acromioclavicular (n = 2). A
formal count of the joints will be performed by a trained assessor. Joint tenderness is defined as

pain induced by the pressure of the joints, exerted by the assessor’s thumb and index finger.

High sensitivity C-reactive protein

High sensitivity C-reactive protein will be evaluated at Visit 1 (Day-28 to Day -1, up to
31 days), the Baseline Visit 2 (Week 0, Day 1), Visit 7 (Week 2), Visit 8 (Week 4), Visit 9
(Week 6), Visit 10 (Week 8), Visit 11 (Week 10), Visit 12 (Week 12), and every visit at the
extension phase from Visit 13 (Week 16) to Visit 27 EOT (Week 156) for patients remaining in
selected dose; from Visit 101 (Week 0) to Visit 108 (Week 12), at Visit 109 (Week 24), Visit
112 (Week 48), Visit 114 (Week 72), Visit 116 (Week 96), Visit 118 (Week 120), and Visit 27
EOT. For patients <30 kg (Group B) in PK Schedule 1 group, hs-CRP will be measured on Day
3 and 8. For patients <30 kg (Group B) in PK Schedule 2 group, hs-CRP will be measured on
Day 5 and 12. High sensitive C-reactive protein levels are directly correlated with IL-6R activity.

It is expected that active dose regimens will have a dramatic lowering effect on CRP levels.

Juvenile Arthritis Disease Activity Score
The JADAS includes 4 measures:
1. Physician global assessment of disease activity measured on a 10 cm VAS where
0 = no activity and 10 = maximum activity
2. Parent/patient global assessment of well-being, measured on a 10 cm VAS where
0 = very well and 10 = very poor
3. Count of joints with active disease
4. Erythrocyte sedimentation rate normalized to a 0-10 scale according to the
following formula:
[ESR(mm/hour)-20]/10
Before making the calculation, ESR value <20 mm/hour converted to 0 and ESR
values >120 mm/hour were converted to 120.
The JADAS will be calculated as the simple linear sum of the scores of its 4 components

(Consolaro, A. et al., 2009 Arthritis Rheum. 61(5):658-623). Overall score and change from
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baseline in JADAS-27 will be summarized by visit (including number, mean, standard error, SD,
median, minimum, and maximum) for each dose cohort and weight group (if possible).

The JADAS-27 includes the following joints: cervical spine, elbows, wrists,
metacarpophalangeal joints (from first to third), proximal interphalangeal joints, hips, knees, and
ankles. The JADAS was found to be a valid instrument for assessment of disease activity in JIA
and is potentially applicable in standard clinical care, observational studies, and clinical trials
(23). The JADAS-27 will be calculated at Visit 12 (Week 12), Visit 15 (Week 24), Visit 18
(Week 48),

Visit 20 (Week 72), Visit 22 (Week 96), Visit 24 (Week 120), Visit 26 (Week 144), and
Visit 27 EOT (Week 156) for patients remaining in selected dose; from Visit 101 (Week 0) to
Visit 106 (Week 12), at Visit 109 (Week 24), Visit 112 (Week 48), Visit 114 (Week 72), Visit
116 (Week 96), Visit 118 (Week 120), and Visit 27 EOT for patients who changed to selected

dose.

Systemic features of sJIA

Systemic features of sJTA including fever, evanescent salmon-colored erythematous rash,
generalized lymph node enlargement, hepatomegaly, splenomegaly serositis, and other
complications will be collected at the Screening Visit 1 (Day-28 to Day -1, up to 31 days) to
confirm diagnosis, Visit 2 (Week 0), Visit 12 (Week 12), and Visit 27 (Week 156); only fever,
evanescent salmon-colored erythematous rash will be collected at Visit 15 (Week 24), Visit 18
(Week 48), and every 24 weeks up to the end of the study.

The common systemic features, including fever and rash related to sJTA will be collected
at all visits when JIA ACR core components are assessed.

Rash related to sJIA refers to evanescent, salmon-colored erythematous rash.

Free of rash is defined as no rash related to sJIA recorded in the patient diary in the 7
days prior to assessment day.

Absecnce of fever 1s defined as no temperature measurements >37.5°C in the 7 days
preceding the visit when JIA ACR core components are assessed.

The effect of treatment on fever and rash will be assessed at Week 12 compared to

Baseline.
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Proportion of patients with fever due to systemic JIA at Baseline who are free of fever for
each dose cohort, overall, and by weight group (if there is sufficient data) will be summarized by
visit (i.e., Week 12, 24, 48, and every 24 weeks up to the end of study).

Proportion of patients with rash due to systemic JTA at Baseline who are free of rash for
each dose cohort, overall, and by weight group (if there is sufficient data) will be summarized by

visit (i.e., Week 12, 24, 48, and every 24 weeks up to the end of study).

Glucocorticoid use assessment

The proportion of patients receiving glucocorticoids by dose category (20.5 mg/kg, 20.2
mg/kg and <0.5 mg/kg, <0.2 mg/kg), and the proportion of patients free of glucocorticoids and
without JIA flare at Weeks 24, 48, 72, and 104, will be summarized for each dose cohort and
weight group to compare to proportion at baseline. The glucocorticoid equivalent prednisone
dose in mg/kg/day at a specific time point (i.e., Weeks 0, 24, 48, 72, or 104) will be calculated
based on the glucocorticoids taken within 2 weeks prior to that time point. JIA flare at a specific
time point (i.e., Weeks 24, 48, 72, or 104) is defined as JIA ACRS50 response is not maintained,
or fever (any temperature measurement >37.5°C ), or ESR 220 mm/h between the prior visit and
this time point.

The glucocorticoid equivalent prednisone dose (raw value and change from baseline) will
be summarized by visit (mean, SD, median, etc.) by dose cohort and weight group. In addition,
the glucocorticoid equivalent prednisone dose at each visit during the treatment period (both core

and extension) will be plotted for each individual patient by dose cohort and weight group.

Growth assessments

The effect on growth will be assessed using height velocity and height SD scores for
patients who never received growth hormone and did not reach Tanner stage 5 by the end of the
first year of treatment.

Height velocity (centimeters per year) will be calculated based on height change and time
interval between height measurements. Pretreatment height velocities will be estimated using the
height measured closest to 1 year before baseline, provided that measurements were obtained

between 9 and 24 months before baseline. Subsequently, height velocities in Years 1 and 2 of
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treatment will be calculated. Height measurements closest to the 1-year, and 2-year cutoffs will
be used.

Height will be measured in a standing position using a wall mounted stadiometer. When
obtaining the height measurement, children will be measured without shoes, hats or hair
ornaments with a fixed right angle at the head with head, shoulders, buttocks, and heels against
the wall and with feet together. Because of slight changes in a child’s posture with each
measurement three consecutive measurements will be obtained on each child. The average of the
three measurements will be considered to be the true height of the child, providing the
measurements are within 0.3 cm. If the measurements are >0.3 cm apart, they will be retaken,
and averaged when they are within acceptable range. The measurements utilized for growth
velocity calculations will be taken as indicated in the schedule of assessments.

Height will be measured via validated methods at site. Expected normal height velocity
during an interval for a given patient will be calculated as the difference in World Health
Organization (WHO; World Health Organization. Child growth standards: WHO Anthro
(version 2011) and macros. URL: http://www.who.int/childgrowth/software/en/) mean height for
the age and sex of the patient divided by the change in age. Height velocities will be compared to
the expected normal height velocity at pretreatment and during Years 1, 2, and 3 of treatment.
Height SD scores will be computed (see below) using WHO norms (/bid.). Reference
populations have mean SD scores of 0, and values between - 2 and + 2 are generally considered
the normal range: SD score = (observed value — median value of the reference population)/SD
value of reference population.

To assess the effect on growth, change from baseline in height SD scores at Years 1, 2,
and 3 of treatment will be summarized descriptively using mean, SD, and 95% CI. The
proportions of patients with height velocities exceeding WHO expectations will be summarized
at pretreatment, and during Years 1, 2, and 3 of treatment. Mean height velocities will be
compared with the expected WHO normal height velocities at pretreatment and during Years 1,

2, and 3.
Physical examination

A complete physical examination will be performed at the Screening Visit 1 (Day -28 to

Day -1, up to 31 days), Visit 2 (Day 1, Week 0), Visit 8 (Week 4), Visit 9 (Week 6), Visit 12
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(Week 12), Visit 15 (Week 24), Visit 18 (Week 48), Visit 20 (Week 72), Visit 22 (Week 96),
Visit 24 (Week 120), Visit 26 (Week 144), and Visit 27 EOT (Week 156) for patients remaining
in selected dose; at Visit 101 (Week 0), Visit 104 (Week 6), Visit 106 (Week 12), Visit 109
(Week 24), Visit 112 (Week 48), Visit 114 (Week 72), Visit 116 (Week 96), Visit 118 (Week
120), Visit 27 EOT, and Visit 28 EOS for patients who changed to selected dose. Any clinically
significant abnormalities should be reported in the patient eCRF as medical history if observed
and already known at Visit 1 (Day -28 to Day -1, up to 31 days) and reported as an AE if
observed at Visit 2 (Day 1, Week 0) and during subsequent visits. Any clinically significant
physical examination abnormality known at the Screening visit should be reported as medical
history and not an AE. Clinically significant abnormalities or worsening from baseline reported

after the Screening visit should be reported as AEs.

Weight

Weight should be taken with the patient wearing undergarments or very light clothing
(without outerwear or accessories) and no shoes and with an empty bladder. The same scale is
recommended to be used throughout the study. Weight is to be determined to nearest 0.1 kg.
The same scale is recommended to be used throughout the study. Weight will be collected at the
Screening Visit 1 (Day -28 to Day -1, up to 31 days), Baseline Visit 2 (Day 1, Week 0), Visit 12
(Week 12), and every visit during the extension phase for patients remaining in selected dose;
from Visit 101 (Week 0) to Visit 119 (Week 132), Visit 27 EOT, and Visit 28 EOS, except for
Visit 102 (Week 2) and Visit 104 (Week 6) for patients who changed to selected dose.

Pharmacodynamics parameters
Pharmacodynamic effects of sarilumab will be assessed through measurement of the

following biomarkers: hs-CRP, IL-6, sIL-6R.

Assessment schedule

The sampling schedule for blood collection can be found in the study flow chart (see
Tables 17-19). IL-6 and total sIL-6R will be measured at the Baseline Visit 2 (week 0) and Visit
12 (Week 12). For patients who discontinue the study treatment prematurely during the core

treatment phase, the IL-6, and total sIL-6R will be measured at the EOT assessment.
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Pharmacogenomics

Parent(s) or legal guardian(s) will be required to sign a separate ICF for saliva sample
collection. Deoxyribonucleic acid samples for the genomic research will be double-coded as
defined by the International Council for Harmonisation (ICH) guideline 15. Deoxyribonucleic
acid samples may be stored for up to 15 years after the final date of the clinical study report
(CSR) and may be used for research purposes.

The purpose of the genomic analyses is to identify genomic associations with clinical or
biomarker response to target modulation, disease prognosis, and progression, or other clinical
outcome measures. These data may be used or combined with data collected from other studies
to identify genomic markers that may predict response and elucidate mechanisms of disease.
Analyses may include sequence determination or single nucleotide polymorphism studies of
candidate genes and surrounding genomic regions. Genome wide studies, including (but not
limited to) single nucleotide polymorphism analyses, genomic sequencing, and transcriptome
sequencing may also be performed. If indicated, genomic analyses may also be performed to
identify markers associated with toxicity. Patients are still eligible to enroll in the study if they
and their parents or legal guardians do not wish to participate in the pharmacogenomic sample
collection.

Any unused or left-over serum samples collected for drug concentration or ADA
measurements may be stored and used for exploratory biomarker research related to sJIA,
inhibition of the IL-6Ra pathway with an antibody, treatment response (PD and or predictive), Lo
investigate unexpected AEs, or to identify markers associated with toxicity. Samples may be

stored up to 15 years after the date of the CSR or based on local regulation.
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Table 28: Last on-treatment visit prior to EOT visit (Visit 27) for patients who

change from a nonselected dose to the

selected dose

Visit when the first dose Patient's last on-treatment visit Weeks between patient’s last
adjustment occurs prior to Visit 27 (EOT} orHreatrment visit and EOT
Misit 13 {Week 16) Visit 119 (Week 132) 8weeks
Visit 14 (Week XD) Wisit 119 (Week 132) 4 veeks
Visit 15 (Week 24) Msit 118 (Veek 120) 12 weeks
Visit 16 (Week 32) Misit 118 (Wesk 120) 4vesks
Visit 17 (Week 40) WMisit 117 (Week 108) 8wecks
Visit 18 (Week 48) Misit 116 (Week 96) 12 weeks
Misit 19 (Week 60) Misit 115 (Week 84) 12 weeks
Misit 20 (Vieek 72) Misit 114 (Week 72) 12 weeks
Visit 21 (Week 84) Wisit 113 (Week 60) 12 weeks
Visit 22 (Veck 96) Visit 112 (bek 48) 12 weeks
Visit 23 (Week 108) Misit 111 (Week 40) Bweeks
Misit 24 (Week 120) Misit 109 (Week 24) 12 weeks
Misit 25 (Week 132) Msit 106 (Veek 12) 12 weeks
Visit 26 (Week 144) Visit 105 (Vibek 8) dweeks
Table 29: Characteristics of sJIA
Clinical features defined by Exclusion Fregquency Onset {yrs) Outcome
ILAR Classification criteria? (%ooftotal  Mean -range
JIA)
Athritis withiprooeeded by daily fever abcd 10% 46 80% remit in Year 1
for at least 2 weeks and zone of: Any age during 25% have severe destructive
evanescent S;h% childhood and joint disease
e e',' E'mml. denopathy, hepeto! adolesoence  Gereral growth abnomrdlities
serositis ((8) synarome

Abbreviations: HLA-B27 = human leukocyte antigen-B27, ILAR = Intemational League of Associations for Rheurmatology, JIA =juvenile

idiopathic arthritis, RF = rheumatoid factor.

a Specific exclusion criteria: a = psoriasis or psoriasis in a first grade relative; b = presence of HLA-B27, male gender, and age above 6

years;

¢ = ankylosing spondylitis, enthesitis-associated arthritis, sacrailiitis accompanied by chronic inflammatory bowel disease, Reiter’s disease

in

a first grade relative; d = presence of RFs on at least 2 occasions at least 3 months apart.
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Table 30: Investigator-reported TEAEs
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Dose cohort
» . 2 All doses
Patient weightgroup A +B A+B A+B  GroupA GroupB A +B

Number of patients enrolled 13 14 15 20 22 42
Cumulative treatment exposre, PY 26 30 2.7 4.1 42 83
Summary, n (%)
TEAES 11(84.6) 12(85.7) 13(86.7) 16(80.0} 20(80.9 36(85.7)
Serious TEAES 0 0 0 0 0 0
TEAES leading to death 0 0 0 0 0 0
yocs eadng 1o treatment 2054 0 3Q00) 20100y 3(136  5(11.9)

Neutropsnia 177 0 3{(20.0) 1(5.0) 3(13.6} 4{9.5)

ALT increased (510 xULN} 177 0 0 1(5.0) 0 1{2.4)
TEAEs with overall incidence >5%, n (%)
Neutropenia 3{23.1)  3(214) 5{33.3) 3(15.0) 3{36.4} 11(26.2)
Upper respiratory tract infection 4(308) 2(143) 3{20.00 5(25.0) 4182} 9(21.4)
Nasopharyngitis 177 20143 167 30500  1(45) 4(8.5)
Injection-site erythema 0 3{21.4) 0 1(5.0) 2(8.1) 37
Rhinitis 2(15.4) 0 1(6.7) 1(5.0) 2{9.1) 370
Lelikopenia 1(7.7) 2{14.3) 0 11{5.0) 2{9.1) 3.
Conjunctivitis 0 2{14.3) 1{6.7) 0 3{13.6) 3.
Diarrhea 0 2(14.3) 1 (6.7} 1(5.0) 291 370
Bronchitis 0 1{7.1} 2{13.3) 0 3113.6} 370

PY, patient-years; ULN, upper limit of normal.
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Table 31: Table showing Grade 3 and Grade 4 neutropenia by lowest value neutrophil

count recorded on study.

Dose cohort
All doses
1 2 3
Patient weightgroup A +B A+B A+B  GroupA GroupB A+B
Number of patients enrclied 13 14 15 20 22 42

ANC (maximum grade observed)?, n (%)

Grade 3: =500-1000 cells/mm* 3230 2(143)  Z{(133 4200y 3136 T{167)
Grade 4: <500 cells/mm? 0 1{7.1} 4{26.7} 0 5227y 5119

*Prespecified laboratory monitoring. ANC, absolute neutrophil count; LLN, lower limit of normal.
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CLAIMS

1. A method for treating juvenile idiopathic arthritis (JIA) in a subject in need thereof
comprising administering an effective amount of an antibody that specifically binds interleukin 6
(IL-6) receptor, wherein the antibody that specifically binds to the IL-6 receptor comprises a
heavy chain variable region of sequence SEQ ID NO: 1 and a light chain variable region
sequence of SEQ ID NO: 2, wherein the antibody is administered at a dose of from about 2
mg/kg to about 4mg/kg.

2. A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody
comprises a heavy chain variable region (VH) and a light chain variable region (VL), wherein
the VH comprises the three complementarity determining regions (CDRs) found within the
sequence of SEQ ID NO:1 and wherein the VL comprises the three CDRs found within the
sequence of SEQ ID NO:2, wherein the antibody is administered at a dose of from about 2 mg/kg
to about 4mg/kg.

3. A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein the antibody is

administered at a dose of about 2 mg/kg every week.

4, A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody
comprises a VH and a VL, wherein the VH comprises the three CDRs found within the sequence
of SEQ ID NO:1 and wherein the VL comprises the three CDRs found within the sequence of
SEQ ID NO:2, wherein the antibody is administered at a dose of about 2 mg/kg every week.

5. A method for treating JIA in a subject in need thereof comprising administering an

effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
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specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein the antibody is

administered at a dose of about 2.5 mg/kg every week.

6. A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody
comprises a VH and a light chain VL, wherein the VH comprises the three CDRs found within
the sequence of SEQ ID NO:1 and wherein the VL comprises the three CDRs found within the
sequence of SEQ ID NO:2, wherein the antibody is administered at a dose of about 2.5 mg/kg

every week.

7. A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein the antibody 1s

administered at a dose of about 2 mg/kg every two weeks.

8. A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody
comprises a VH and a VL, wherein the VH comprises the three CDRs found within the sequence
of SEQ ID NO:1 and wherein the VL comprises the three CDRs found within the sequence of
SEQ ID NO:2, wherein the antibody 1s administered at a dose of about 2 mg/kg every two

weeks.

9. A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein the antibody is

administered at a dose of about 2.5 mg/kg every two weeks.
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10. A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody
comprises a VH and a VL, wherein the VH comprises the three CDRs found within the sequence
of SEQ ID NO:1 and wherein the VL. comprises the three CDRs found within the sequence of
SEQ ID NO:2, wherein the antibody 1s administered at a dose of about 2.5 mg/kg every two

weeks.

11. A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein the antibody is

administered at a dose of about 3 mg/kg every two weeks.

12. A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody
comprises a VH and a VL, wherein the VH comprises the three CDRs found within the sequence
of SEQ ID NO:1 and wherein the VL comprises the three CDRs found within the sequence of
SEQ ID NO:2, wherein the antibody 1s administered at a dose of about 3 mg/kg every two

weeks.

13. A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and the light chain variable region sequence of SEQ ID NO: 2, wherein the antibody is

administered at a dose of about 4 mg/kg every two weeks.

14. A method for treating JIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody
comprises a VH and a VL, wherein the VH comprises the three CDRs found within the sequence
of SEQ ID NO:1 and wherein the VL comprises the three CDRs found within the sequence of
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SEQ ID NO:2, wherein the antibody 1s administered at a dose of about 4 mg/kg every two

weeks.

15. The method of any one of claims 1-14, wherein the JIA is systemic JIA (sJIA).

16. The method of any one of claims 1-15, wherein the antibody is sarilumab.

17. The method of any one of claims 1-16, wherein the subject is suffering from at least one
symptom of sJIA selected from the group consisting of: arthritis in at least 1 joint for at least 6
weeks duration with or preceded by fever lasting at least 2 weeks; evanescent erythematous rash
on the trunk; generalized lymphadenopathy; hepatomegaly and/or splenomegaly; polyserositis;
weight loss; fatigue; malaise; fever; elevated peripheral white blood cell (WBC) count; increased
platelet count; an elevated erythrocyte sedimentation rate (ESR) of >100 mm/h; anemia; and a

high ferritin level relative to a healthy subject.

18. The method of any one of claims 1-17, wherein the subject is suffering from at least one
symptom of sJIA, wherein the at least one symptom is limping, stiffness when awakening,
reluctance to use an arm or leg, reduced activity level, quotidian fever, joint swelling, and/or

difficulty with fine motor activities.

19. The method of claims 17 or 18, wherein progression of at least one symptom of sJIA is

reduced, slowed, halted, or otherwise ameliorated.

20. The method of claim 18 or 19, wherein the at least one symptom of sJIA in the subject

improves after the antibody is administered.
21. The method of any one of claims 1-20, wherein the subject has had an inadequate

response to current treatment and is considered as a candidate for a biologic disease modifying

antirheumatic drug (DMARD).
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22. The method of any one of claims 1-19, wherein treating the subject comprises improving
the subject’s juvenile idiopathic arthritis ACR Score, improving a JIA ACR component in the
subject, reducing of the level of corticosteroid administered to the subject compared to before the
antibody was administered, and/or reducing the subject’s Juvenile Arthritis Disease Activity

Score.

23. The method of any one of claims 1-22, wherein the subject has (a) 5 or more active
joints; or (b) 2 or more active joints and systemic juvenile idiopathic arthritis fever of greater
than about 37.5°C for at least 3 out of any 7 consecutive days despite glucocorticoids

administered at the same dose for at least 3 consecutive days.

24. The method of any one of claims 1-22, wherein the subject has arthritis in 2 or more
joints with or preceded by quotidian spiking fever for at least 3 days, and accompanied by one or
more of evanescent erythematous rash; generalized lymph node enlargement; hepatomegaly

and/or splenomegaly; and/or serositis.

25. The method of any of claims 1-14, wherein the JIA is polyarticular-course JIA (pcJIA).

26. The method of claim 25, wherein the pcJIA is polyarticular JIA or extended oligoarticular
JIA.

27. The method of claim 25 or 26, wherein the antibody is sarilumab.

28. The method of any of claims 25-27, wherein the subject is suffering from at least one
symptom of RF-positive polyarticular JIA selected from the group consisting of: deforming
symmetrical polyarthritis; a joint contracture; chronic synovial inflammation; articular cartilage
loss; erosion of juxta-articular bone; normocytic chronic anemia; elevated ESR protein; elevated
C-reactive protein; elevated white blood cell count; asymptomatic arthritis of the cervical spine;

and/or micrognathia.
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29. The method of any of claims 25-27, wherein the subject has joint subluxation and/or a

joint contracture.

30. The method of any of claims 25-27, wherein the subject is suffering from at least one
symptom of RF-negative polyarticular JIA selected from the group consisting of: symmetrical

polyarthritis with reduced motion, muscle weakness, and/or decreased physical function.

31. The method of any of claims 25-27, wherein the subject is suffering from at least one
symptom of extended oligoarticular JTA selected from the group consisting of: an aseptic
inflammatory synovitis that affects more than 4 joints after the first 6 months of disease;
ambulating with a limp; chronic anterior uveitis; chronic arthritis in a knee or ankle leading to
overgrowth of that limb with subsequent leg length discrepancy; muscle atrophy; and/or flexion

contractures in the knees or wrists.

32. The method of any one of claims 25-27, wherein the subject is suffering from at least one
symptom of pcJIA, wherein the at least one symptom is limping; stiffness when awakening;
reluctance to use an arm or leg; reduced activity level; joint swelling; and/or difficulty with fine

motor activities.

33. The method of claim any of claims 28-32, wherein progression of at least one symptom

of JTA is reduced, slowed, halted, or otherwise ameliorated.

34. The method of any one of claims 25-33, wherein treating the subject comprises
improving the subject’s juvenile idiopathic arthritis ACR Score, improvement of a JIA ACR
interval, and/or reducing the subject’s Juvenile Arthritis Disease Activity Score and/or achieving

clinically inactive disease by Wallace criteria.
35. The method of any one of claims 25-33, wherein treating the subject comprises

improving the subject’s JIA ACR interval and/or reducing the subject’s Juvenile Arthritis

Disease Activity Score-27 and/or achieving clinically inactive disease by Wallace criteria.
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36. The method of any one of claims 25-35, wherein the subject has at least 5 joints with

active arthritis.

37. The method of any one of claims 25-35, wherein the subject has polyarticular arthritis
affecting 5 or more joints during the first 6 months of the disease or oligoarticular arthritis
affecting 4 or less joints during the first 6 months and evolving to 5 or more joints after the first 6
months.

38. The method of any of claims 25-37, wherein the arthritis is rheumatoid factor-negative.

39. The method of any of claims 25-37, wherein the arthritis 1s rheumatoid factor-positive.

40. The method of any one of the preceding claims, wherein the antibody is administered

subcutaneously.

41. The method of any one of claims 1-2 or 15-40, wherein the dose of the antibody is

administered once per week.

42. The method of any one of claims 1-2 or 15-40, wherein the dose of the antibody is

administered once every two weeks.

43. The method of any one of claims 1-42, wherein the antibody is administered in a

pharmaceutical composition.

44, The method of claim 43, wherein the pharmaceutical composition is an aqueous solution

with a volume of less than 1 mL.

45, The method of any one of the preceding claims, wherein the subject has a body weight of

at least about 10 kg.

46. The method of claim 45, wherein the subject has a body weight less than 30 kg,
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47. The method of any one of claims 1-44, wherein the subject has a body weight of at least
about 30 kg.

48. The method of claim 47, wherein the subject has a body weight less than 60 kg.

49, The method of any one of the preceding claims, wherein the subject is 1 to 17 years old.

50. The method of any one of the preceding claims, wherein the subject is a human and the

antibody is a human antibody.

S1. A method for treating pcJIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein the antibody 1s
administered at a dose of from about 2 mg/kg to about 4mg/kg per week or per two weeks,
wherein the body weight of the subject is greater than or equal to 10 kg and less than or equal to
60 kg.

52. The method of claim 51, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose from

about 2 mg/kg to about 3 mg/kg every other week or a dose of about 2 mg/kg every week.

53. The method of claim 52, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose from
about 2 mg/kg to about 3 mg/kg once every other week or a dose of about 2 mg/kg once every

week.
54. The method of claim 52, wherein the body weight of the subject is greater than or equal

to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose of

about 2 mg/kg or about 3 mg/kg every other week.
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55. The method of claim 54, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose of

about 2 mg/kg or about 3 mg/kg once every other week.

56. The method of claim 52, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose of 2

mg/kg or 3 mg/kg every other week or 2 mg/kg every week.

57. The method of claim 56, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 60 kg and wherein the antibody i1s administered at a dose of 2

mg/kg or 3 mg/kg once every other week or 2 mg/kg once every week.

58. The method of claim 51, wherein the body weight of the subject is greater than or equal
to 10 kg and less than 30 kg and wherein the antibody is administered at a dose from about 2.5
mg/kg to about 4 mg/kg every other week or a dose of about 2.5 mg/kg every week.

59. The method of claim 58, wherein the body weight of the subject is greater than or equal
to 10 kg and less than 30 kg and wherein the antibody is administered at a dose from about 2.5

mg/kg to about 4 mg/kg once every other week or a dose of about 2.5 mg/kg once every week.

60. The method of claim 58, wherein the body weight of the subject is greater than or equal
to 10 kg and less than 30 kg and wherein the antibody 1s administered at a dose of about 2.5

mg/kg or about 4 mg/kg every other week.
61. The method of claim 60, wherein the body weight of the subject is greater than or equal

to 10 kg and less than 30 kg and wherein the antibody 1s administered at a dose of about 2.5

mg/kg or about 4 mg/kg once every other week.
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62. The method of claim 58, wherein the body weight of the subject is greater than or equal
to 10 kg and less than 30 kg and wherein the antibody is administered at a dose of 2.5 mg/kg or 4

mg/kg every other week or 2.5 mg/kg every week.

63. The method of claim 62, wherein the body weight of the subject is greater than or equal
to 10 kg and less than 30 kg and wherein the antibody is administered at a dose of 2.5 mg/kg or 4

mg/kg once every other week or 2.5 mg/kg once every week.

64. A method for treating pcJIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein the body weight
of the subject is greater than or equal to 30 kg and less than 33 kg and the antibody is
administered at a dose of 61.25 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 33 kg and less than 37.5 kg and the antibody is
administered at a dose of 70 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 37.5 kg and less than 42 kg and the antibody is
administered at a dose of 78.75 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 42 kg and less than 46.5 kg and the antibody is
administered at a dose of 87.5 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 46.5 kg and less than 50.5 kg and the antibody is
administered at a dose of 96.25 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 50.5 kg and less than 55 kg and the antibody is
administered at a dose of 105 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 55 kg and less than 59.5 kg and the antibody is
administered at a dose of 113.75 mg once every other week or once every week; wherein the
body weight of the subject is greater than or equal to 59.5 kg and less than 64 kg and the
antibody is administered at a dose of 122.5 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 64 kg and less than 68 kg and
the antibody is administered at a dose of 131.25 mg once every other week or once every week;

wherein the body weight of the subject is greater than or equal to 68 kg and less than 72.5 kg and
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the antibody is administered at a dose of 140 mg once every other week or once every week; or
wherein the body weight of the subject is greater than or equal to 72.5 kg and the antibody is

administered at a dose of 148.75 mg once every other week or once every week.

65. A method for treating pcJIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein the body weight
of the subject is greater than or equal to 30 kg and less than 31 kg and the antibody is
administered at a dose of 87.5 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 31 kg and less than 34 kg and the antibody 1s
administered at a dose of 96.25 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 34 kg and less than 37 kg and the antibody 1s
administered at a dose of 105 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 37 kg and less than 39.5 kg and the antibody is
administered at a dose of 113.75 mg once every other week or once every week; wherein the
body weight of the subject is greater than or equal to 39.5 kg and less than 42.5 kg and the
antibody is administered at a dose of 122.5 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 42.5 kg and less than 45 kg and
the antibody is administered at a dose of 131.25 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 45 kg and less than 48.5 kg and
the antibody is administered at a dose of 140 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 48.5 kg and less than 51.5 kg
and the antibody is administered at a dose of 148.75 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 51.5 kg and less than
54.5 kg and the antibody 1s administered at a dose of 157.5 mg once every other week or once
every week; wherein the body weight of the subject is greater than or equal to 54.5 kg and less
than 57 kg and the antibody is administered at a dose of 166.25 mg once every other week or
once every week; wherein the body weight of the subject is greater than or equal to 57 kg and

less than 63 kg and the antibody is administered at a dose of 175 mg once every other week or
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once every week; wherein the body weight of the subject is greater than or equal to 63 kg and the

antibody is administered at a dose of 192.5 mg once every other week or once every week.

66. A method for treating pcJIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein the body weight
of the subject is greater than or equal to 10 kg and less than 12.5 kg and the antibody is
administered at a dose of 26.25 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 12.5 kg and less than 16 kg and the antibody is
administered at a dose of 35 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 16 kg and less than 19.5 kg and the antibody is
administered at a dose of 43.75 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 19.5 kg and less than 23 kg and the antibody is
administered at a dose of 52.5 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 23 kg and less than 26.5 kg and the antibody is
administered at a dose of 61.25 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 26.5 kg and less than 30 kg and the antibody is
administered at a dose of 70 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 30 kg and less than 37.5 kg and the antibody is
administered at a dose of 70 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 37.5 kg and less than 42 kg and the antibody is
administered at a dose of 78.75 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 42 kg and less than 46.5 kg and the antibody is
administered at a dose of 87.5 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 46.5 kg and less than 50.5 kg and the antibody is
administered at a dose of 96.25 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 50.5 kg and less than 55 kg and the antibody is
administered at a dose of 105 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 55 kg and less than 59.5 kg and the antibody is

administered at a dose of 113.75 mg once every other week or once every week; wherein the
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body weight of the subject is greater than or equal to 59.5 kg and less than 64 kg and the
antibody is administered at a dose of 122.5 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 64 kg and less than 68 kg and
the antibody is administered at a dose of 131.25 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 68 kg and less than 72.5 kg and
the antibody is administered at a dose of 140 mg once every other week or once every week; or
wherein the body weight of the subject is greater than or equal to 72.5 kg and the antibody 1s

administered at a dose of 148.75 mg once every other week or once every week.

67. A method for treating pcJIA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein the body weight
of the subject is greater than or equal to 10 kg and less than 12.5 kg and the antibody is
administered at a dose of 43.75 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 12.5 kg and less than 14.5 kg and the antibody is
administered at a dose of 52.5 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 14.5 kg and less than 16.5 kg and the antibody is
administered at a dose of 61.25 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 16.5 kg and less than 19 kg and the antibody is
administered at a dose of 70 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 19 kg and less than 21 kg and the antibody 1s
administered at a dose of 78.75 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 21 kg and less than 23.5 kg and the antibody is
administered at a dose of 87.5 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 23.5 kg and less than 25.5 kg and the antibody is
administered at a dose of 96.25 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 25.5 kg and less than 27.5 kg and the antibody is
administered at a dose of 105 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 27.5 kg and less than 30 kg and the antibody is

administered at a dose of 113.75 mg once every other week or once every week; wherein the
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body weight of the subject is greater than or equal to 30 kg and less than 39.5 kg and the
antibody 1s administered at a dose of 113.75 mg once every other week or once every week;
wherein the body weight of the subject is greater than or equal to 39.5 kg and less than 42.5 kg
and the antibody is administered at a dose of 122.5 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 42.5 kg and less than 45
kg and the antibody is administered at a dose of 131.25 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 45 kg and less than 48.5
kg and the antibody is administered at a dose of 140 mg once every other week or once every
week; wherein the body weight of the subject is greater than or equal to 48.5 kg and less than
51.5 kg and the antibody is administered at a dose of 148.75 mg once every other week or once
every week; wherein the body weight of the subject is greater than or equal to 51.5 kg and less
than 54.5 kg and the antibody is administered at a dose of 157.5 mg once every other week or
once every week; wherein the body weight of the subject is greater than or equal to 54.5 kg and
less than 57 kg and the antibody is administered at a dose of 166.25 mg once every other week or
once every week; wherein the body weight of the subject is greater than or equal to 57 kg and
less than 60.5 kg and the antibody is administered at a dose of 175 mg once every other week or
once every week; wherein the body weight of the subject is greater than or equal to 60.5 kg and
less than 63 kg and the antibody is administered at a dose of 175 mg once every other week or
once every week; wherein the body weight of the subject is greater than or equal to 63 kg and the

antibody is administered at a dose of 192.5 mg once every other week or once every week.

68. A method for treating sJTA in a subject in need thereof comprising administering an
effective amount of an antibody that specifically binds IL-6 receptor, wherein the antibody that
specifically binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ
ID NO: 1 and a light chain variable region sequence of SEQ ID NO: 2, wherein the antibody is
administered at a dose of from about 2 mg/kg to about 2.5 mg/kg per week or from about 3
mg/kg to about 4 mg/kg per two weeks, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 210 kg.
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69. The method of claim 68, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose of

about 2 mg/kg every week or a dose of about 3 mg/kg every other week.

70. The method of claim 69, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose of

about 2 mg/kg once every week or a dose of about 3 mg/kg once every other week.

71. The method of claim 66, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose of 2

mg/kg every week or a dose of 3 mg/kg every other week.

72. The method of claim 71, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 60 kg and wherein the antibody i1s administered at a dose of 2

mg/kg once every week or a dose of 3 mg/kg once every other week.

73. The method of claim 68, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a dose of

about 2.5 mg/kg every week or a dose of about 4 mg/kg every other week.

74. The method of claim 73, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a dose of

about 2.5 mg/kg once every week or a dose of about 4 mg/kg once every other week.

75. The method of claim 68, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a dose of

2.5 mg/kg every week or a dose of 4 mg/kg every other week.

76. The method of claim 75, wherein the body weight of the subject is greater than or equal
to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a dose of

2.5 mg/kg once every week or a dose of 4 mg/kg once every other week.
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77. An antibody for use in treating JIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a light chain variable
region sequence of SEQ ID NO: 2, wherein the antibody is used at a dose of from about 2 mg/kg

to about 4mg/kg.

78. An antibody for use in treating JIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody comprises a VH and a VL, wherein the
VH comprises the three CDRs found within the sequence of SEQ ID NO:1 and wherein the VL.
comprises the three CDRs found within the sequence of SEQ ID NO:2, wherein the antibody is
used at a dose of from about 2 mg/kg to about 4mg/kg.

79. An antibody for use in treating JTA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a light chain variable
region sequence of SEQ ID NO: 2, wherein the antibody is used at a dose of about 2 mg/kg every

week.

80. An antibody for use in treating JIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody comprises a VH and a VL, wherein the
VH comprises the three CDRs found within the sequence of SEQ ID NO:1 and wherein the VL
comprises the three CDRs found within the sequence of SEQ ID NO:2, wherein the antibody 1s

used at a dose of about 2 mg/kg every week.

81. An antibody for use in treating JTA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a light chain variable
region sequence of SEQ ID NO: 2, wherein the antibody is used at a dose of about 2.5 mg/kg

every week.
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82. An antibody for use in treating JIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody comprises a VH and a VL, wherein the
VH comprises the three CDRs found within the sequence of SEQ ID NO:1 and wherein the VL.
comprises the three CDRs found within the sequence of SEQ ID NO:2, wherein the antibody 1s

used at a dose of about 2.5 mg/kg every week.

83. An antibody for use in treating JIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a light chain variable
region sequence of SEQ ID NO: 2, wherein the antibody is used at a dose of about 2 mg/kg every

two weeks.

84. An antibody for use in treating JIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody comprises a VH and a VL, wherein the
VH comprises the three CDRs found within the sequence of SEQ ID NO:1 and wherein the VL.
comprises the three CDRs found within the sequence of SEQ ID NO:2, wherein the antibody 1s

used at a dose of about 2 mg/kg every two weeks.

85. An antibody for use in treating JTA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a light chain variable
region sequence of SEQ ID NO: 2, wherein the antibody is used at a dose of about 2.5 mg/kg

every two weeks.

86. An antibody for use in treating JTA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody comprises a VH and a VL, wherein the
VH comprises the three CDRs found within the sequence of SEQ ID NO:1 and wherein the VL
comprises the three CDRs found within the sequence of SEQ ID NO:2, wherein the antibody 1s

used at a dose of about 2.5 mg/kg every two weeks.
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87. An antibody for use in treating JIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and the light chain variable
region sequence of SEQ ID NO: 2, wherein the antibody is used at a dose of about 3 mg/kg every

two weeks.

88. An antibody for use in treating JIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody comprises a VH and a VL, wherein the
VH comprises the three CDRs found within the sequence of SEQ ID NO:1 and wherein the VL.
comprises the three CDRs found within the sequence of SEQ ID NO:2, wherein the antibody is

used at a dose of about 3 mg/kg every two weeks.

89. An antibody for use in treating JIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and the light chain variable
region sequence of SEQ ID NO: 2, wherein the antibody is used at a dose of about 4 mg/kg every

two weeks.

90. An antibody for use in treating JTA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody comprises a VH and a VL, wherein the
VH comprises the three CDRs found within the sequence of SEQ ID NO:1 and wherein the VL
comprises the three CDRs found within the sequence of SEQ ID NO:2, wherein the antibody 1s

used at a dose of about 4 mg/kg every two weeks.

91. The antibody for use according to any one of claims 77-90, wherein the JIA is sJIA.

92. The antibody for use according to any one of claims 77-91, wherein the antibody is
sarilumab.
93. The antibody for use according to any one of claims 77-92, wherein the subject is

suffering from at least one symptom of sJIA selected from the group consisting of: arthritis in at
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least 1 joint for at least 6 weeks duration with or preceded by fever lasting at least 2 weeks;
evanescent erythematous rash on the trunk; generalized lymphadenopathy; hepatomegaly and/or
splenomegaly; polyserositis; weight loss; fatigue; malaise; fever; elevated peripheral white blood
cell (WBC) count; increased platelet count; an elevated erythrocyte sedimentation rate (ESR) of

>100 mm/h; anemia; and a high ferritin level relative to a healthy subject.

94, The antibody for use according to claim 95, wherein progression of at least one symptom

of sJIA 1s reduced, slowed, halted, or otherwise ameliorated.

95. The antibody for use according to any one of claims 77-93, wherein the subject is
suffering from at least one symptom of sJIA, wherein the at least one symptom is limping,
stiffness when awakening, reluctance to use an arm or leg, reduced activity level, quotidian

fever, joint swelling, and/or difficulty with fine motor activities.

96. The antibody for use according to claim 94 or 95, wherein the at least one symptom of

sJIA in the subject improves after the antibody is administered.

97. The antibody for use according to any one of claims 77-96, wherein the subject has had
an inadequate response to current treatment and is considered as a candidate for a biologic

DMARD.

98. The antibody for use according to any one of claims 76-95, wherein treating the subject
comprises improving the subject’s juvenile idiopathic arthritis ACR Score, improving a JIA
ACR component in the subject, reducing of the level of corticosteroid administered to the subject
compared to before the antibody was administered, and/or reducing the subject’s Juvenile

Arthritis Disease Activity Score and/or achieving clinically inactive disease by Wallace criteria.

99. The antibody for use according to any one of claims 76-98, wherein the subject has (a) 5
or more active joints; or (b) 2 or more active joints and systemic juvenile idiopathic arthritis
fever of greater than about 37.5C for at least 3 out of any 7 consecutive days despite

glucocorticoids administered at the same dose for at least 3 consecutive days.
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100. The antibody for use according to any one of claims 77-98, wherein the subject has
arthritis in 2 or more joints with or preceded by quotidian spiking fever for at least 3 days, and
accompanied by one or more of evanescent erythematous rash; generalized lymph node

enlargement; hepatomegaly and/or splenomegaly; and/or serositis.

101.  The antibody for use according to any of claims 76-90, wherein the JIA is pcJIA.

102.  The antibody for use according to claim 101, wherein the pcJIA is polyarticular JIA or
extended oligoarticular JIA.

103.  The antibody for use according to claim 101 or 102, wherein the antibody 1s sarilumab.

104.  The antibody for use according to any of claims 101-103, wherein the subject is suffering
from at least one symptom of RF-positive polyarticular JIA selected from the group consisting
of: deforming symmetrical polyarthritis; a joint contracture; chronic synovial inflammation;
articular cartilage loss; erosion of juxta-articular bone; normocytic chronic anemia; elevated ESR
protein; elevated C-reactive protein; elevated white blood cell count; asymptomatic arthritis of

the cervical spine; and/or micrognathia.

105.  The antibody for use according to any of claims 101-103, wherein the subject has joint

subluxation and/or a joint contracture.

106.  The antibody for use according to any of claims 101-103, wherein the subject is suffering
from at least one symptom of RF-negative polyarticular JIA selected from the group consisting
of: symmetrical polyarthritis with reduced motion, muscle weakness, and/or decreased physical

function.
107.  The antibody for use according to any of claims 101-103, wherein the subject is suffering

from at least one symptom of extended oligoarticular JIA selected from the group consisting of:

an aseptic inflammatory synovitis that affects more than 4 joints after the first 6 months of
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disease; ambulating with a limp; chronic anterior uveitis; chronic arthritis in a knee or ankle
leading to overgrowth of that limb with subsequent leg length discrepancy; muscle atrophy;

and/or flexion contractures in the knees or wrists.

108.  The antibody for use according to any one of claims 101-103, wherein the subject is
suffering from at least one symptom of pcJIA, wherein the at least one symptom is limping;
stiffness when awakening; reluctance to use an arm or leg; reduced activity level; joint swelling;

and/or difficulty with fine motor activities.

109.  The antibody for use according to claim any of claims 104-108, wherein progression of at

least one symptom of JTA is reduced, slowed, halted, or otherwise ameliorated.

110.  The antibody for use according to any one of claims 101-109, wherein treating the
subject comprises improving the subject’s juvenile idiopathic arthritis ACR Score, improvement
of a JTA ACR interval, and/or reducing the subject’s Juvenile Arthritis Disease Activity Score

and/or achieving clinically inactive disease by Wallace criteria.

111.  The antibody for use according to any one of claims 101-109, wherein treating the
subject comprises improving the subject’s JIA ACR interval and/or reducing the subject’s

Juvenile Arthritis Disease Activity Score-27.

112.  The antibody for use according to any one of claims 101-111, wherein the subject has at

least 5 joints with active arthritis.

113.  The antibody for use according to any one of claims 101-111, wherein the subject has
polyarticular arthritis affecting 5 or more joints during the first 6 months of the disease or
oligoarticular arthritis affecting 4 or less joints during the first 6 months and evolving to 5 or

more joints after the first 6 months.

114.  The antibody for use according to any of claims 101-113, wherein the arthritis is

rheumatoid factor-negative.
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115.  The antibody for use according to any of claims 101-113, wherein the arthritis is

rheumatoid factor-positive.

116. The antibody for use according to any one of the preceding claims, wherein the antibody

is administered subcutaneously.

117.  The antibody for use according to any one of claims 77-78 or 91-116, wherein the dose of

the antibody is administered once per week.

118.  The antibody for use according to any one of claims 77-78 or 91-116, wherein the dose of

the antibody is administered once every two weeks.

119.  The antibody for use according to any one of claims 77-118, wherein the antibody is

administered in a pharmaceutical composition.

120.  The antibody for use according to any one of the preceding claims, wherein the

pharmaceutical composition is an aqueous solution with a volume of less than 1 mL.

121.  The antibody for use according to any one of the preceding claims, wherein the subject

has a body weight of at least about 10kg.

122.  The antibody for use according to any one of claims 77-120, wherein the subject has a

body weight of at least about 30kg.

123.  The antibody for use according to any one of the preceding claims, wherein the subject is

1 to 17 years old.

124.  The antibody for use according to any one of the preceding claims, wherein the subject is

a human and the antibody is a human antibody.
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125.  The antibody of any one of claim 77-124, wherein the subject has a body weight of at
least about 10 kg,

126. The antibody of claim 125, wherein the subject has a body weight less than 30 kg.

127.  The antibody of any one of claims 77-124, wherein the subject has a body weight of at
least about 30 kg.

128.  The antibody of claim 127, wherein the subject has a body weight less than 60 kg,

129.  The antibody of any one of the preceding claims, wherein the subject is 1 to 17 years old.

130. The antibody of any one of the preceding claims, wherein the subject is a human and the

antibody is a human antibody.

131. A antibody for use in treating pcJIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a light chain variable
region sequence of SEQ ID NO: 2, wherein the antibody is administered at a dose of from about
2 mg/kg to about 4mg/kg per week or per two weeks, wherein the body weight of the subject is

greater than or equal to 10 kg and less than or equal to 60 kg.

132.  The antibody of claim 131, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose

from about 2 mg/kg to about 3 mg/kg every other week or a dose of about 2 mg/kg every week.

133.  The antibody of claim 132, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose
from about 2 mg/kg to about 3 mg/kg once every other week or a dose of about 2 mg/kg once

every week.
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134.  The antibody of claim 132, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose

of about 2 mg/kg or about 3 mg/kg every other week.

135. The antibody of claim 134, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose

of about 2 mg/kg or about 3 mg/kg once every other week.

136.  The antibody of claim 132, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose

of 2 mg/kg or 3 mg/kg every other week or 2 mg/kg every week.

137.  The antibody of claim 136, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose

of 2 mg/kg or 3 mg/kg once every other week or 2 mg/kg once every week.

138.  The antibody of claim 131, wherein the body weight of the subject is greater than or
equal to 10 kg and less than 30 kg and wherein the antibody 1s administered at a dose from about

2.5 mg/kg to about 4 mg/kg every other week or a dose of about 2.5 mg/kg every week.

139.  The antibody of claim 138, wherein the body weight of the subject is greater than or
equal to 10 kg and less than 30 kg and wherein the antibody i1s administered at a dose from about
2.5 mg/kg to about 4 mg/kg once every other week or a dose of about 2.5 mg/kg once every

week.
140. The antibody of claim 138, wherein the body weight of the subject is greater than or

equal to 10 kg and less than 30 kg and wherein the antibody is administered at a dose of about
2.5 mg/kg or about 4 mg/kg every other week.
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141.  The antibody of claim 140, wherein the body weight of the subject is greater than or
equal to 10 kg and less than 30 kg and wherein the antibody is administered at a dose of about
2.5 mg/kg or about 4 mg/kg once every other week.

142, The antibody of claim 138, wherein the body weight of the subject is greater than or
equal to 10 kg and less than 30 kg and wherein the antibody is administered at a dose of 2.5
mg/kg or 4 mg/kg every other week or 2.5 mg/kg every week.

143.  The antibody of claim 142, wherein the body weight of the subject is greater than or
equal to 10 kg and less than 30 kg and wherein the antibody is administered at a dose of 2.5

mg/kg or 4 mg/kg once every other week or 2.5 mg/kg once every week.

144, An antibody for use in treating pcJIAin a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a light chain variable
region sequence of SEQ ID NO: 2, wherein the body weight of the subject is greater than or
equal to 30 kg and less than 33 kg and the antibody 1s administered at a dose of 61.25 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 33 kg and less than 37.5 kg and the antibody 1s administered at a dose of 70 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 37.5 kg and less than 42 kg and the antibody is administered at a dose of 78.75 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 42 kg and less than 46.5 kg and the antibody is administered at a dose of 87.5 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 46.5 kg and less than 50.5 kg and the antibody is administered at a dose of 96.25 mg
once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 50.5 kg and less than 55 kg and the antibody is administered at a dose of 105 mg
once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 55 kg and less than 59.5 kg and the antibody is administered at a dose of 113.75
mg once every other week or once every week; wherein the body weight of the subject is greater

than or equal to 59.5 kg and less than 64 kg and the antibody is administered at a dose of 122.5
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mg once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 64 kg and less than 68 kg and the antibody is administered at a dose of 131.25
mg once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 68 kg and less than 72.5 kg and the antibody 1s administered at a dose of 140 mg
once every other week or once every week; or wherein the body weight of the subject is greater
than or equal to 72.5 kg and the antibody is administered at a dose of 148.75 mg once every

other week or once every week.

145.  An antibody for use in treating polyarticular-course pcJIAin a subject in need thereof,
wherein the antibody specifically binds IL-6 receptor, wherein the antibody that specifically
binds to the IL-6 receptor comprises a heavy chain variable region of sequence SEQ ID NO: 1
and a light chain variable region sequence of SEQ ID NO: 2, wherein the body weight of the
subject is greater than or equal to 30 kg and less than 31 kg and the antibody is administered at a
dose of 87.5 mg once every other week or once every week; wherein the body weight of the
subject is greater than or equal to 31 kg and less than 34 kg and the antibody is administered at a
dose of 96.25 mg once every other week or once every week; wherein the body weight of the
subject is greater than or equal to 34 kg and less than 37 kg and the antibody is administered at a
dose of 105 mg once every other week or once every week; wherein the body weight of the
subject is greater than or equal to 37 kg and less than 39.5 kg and the antibody is administered at
a dose of 113.75 mg once every other week or once every week; wherein the body weight of the
subject is greater than or equal to 39.5 kg and less than 42.5 kg and the antibody is administered
at a dose of 122.5 mg once every other week or once every week; wherein the body weight of the
subject 1s greater than or equal to 42.5 kg and less than 45 kg and the antibody is administered at
a dose of 131.25 mg once every other week or once every week; wherein the body weight of the
subject 1s greater than or equal to 45 kg and less than 48.5 kg and the antibody is administered at
a dose of 140 mg once every other week or once every week; wherein the body weight of the
subject 1s greater than or equal to 48.5 kg and less than 51.5 kg and the antibody is administered
at a dose of 148.75 mg once every other week or once every week; wherein the body weight of
the subject is greater than or equal to 51.5 kg and less than 54.5 kg and the antibody is
administered at a dose of 157.5 mg once every other week or once every week; wherein the body

weight of the subject is greater than or equal to 54.5 kg and less than 57 kg and the antibody is
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administered at a dose of 166.25 mg once every other week or once every week; wherein the
body weight of the subject is greater than or equal to 57 kg and less than 63 kg and the antibody
1s administered at a dose of 175 mg once every other week or once every week; wherein the body
weight of the subject is greater than or equal to 63 kg and the antibody is administered at a dose

of 192.5 mg once every other week or once every week.

146. Anantibody for use in treating pcJIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a light chain variable
region sequence of SEQ ID NO: 2, wherein the body weight of the subject is greater than or
equal to 10 kg and less than 12.5 kg and the antibody is administered at a dose of 26.25 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 12.5 kg and less than 16 kg and the antibody is administered at a dose of 35 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 16 kg and less than 19.5 kg and the antibody is administered at a dose of 43.75 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 19.5 kg and less than 23 kg and the antibody is administered at a dose of 52.5 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 23 kg and less than 26.5 kg and the antibody is administered at a dose of 61.25 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 26.5 kg and less than 30 kg and the antibody 1s administered at a dose of 70 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 30 kg and less than 37.5 kg and the antibody is administered at a dose of 70 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 37.5 kg and less than 42 kg and the antibody is administered at a dose of 78.75 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 42 kg and less than 46.5 kg and the antibody is administered at a dose of 87.5 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 46.5 kg and less than 50.5 kg and the antibody is administered at a dose of 96.25 mg
once every other week or once every week; wherein the body weight of the subject is greater

than or equal to 50.5 kg and less than 55 kg and the antibody is administered at a dose of 105 mg
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once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 55 kg and less than 59.5 kg and the antibody is administered at a dose of 113.75
mg once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 59.5 kg and less than 64 kg and the antibody is administered at a dose of 122.5
mg once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 64 kg and less than 68 kg and the antibody is administered at a dose of 131.25
mg once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 68 kg and less than 72.5 kg and the antibody is administered at a dose of 140 mg
once every other week or once every week; or wherein the body weight of the subject is greater
than or equal to 72.5 kg and the antibody is administered at a dose of 148.75 mg once every

other week or once every week.

147.  An antibody for use in treating pcJIAin a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a light chain variable
region sequence of SEQ ID NO: 2, wherein the body weight of the subject is greater than or
equal to 10 kg and less than 12.5 kg and the antibody is administered at a dose of 43.75 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 12.5 kg and less than 14.5 kg and the antibody is administered at a dose of 52.5 mg once
every other week or once every week; wherein the body weight of the subject is greater than or
equal to 14.5 kg and less than 16.5 kg and the antibody is administered at a dose of 61.25 mg
once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 16.5 kg and less than 19 kg and the antibody 1s administered at a dose of 70 mg
once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 19 kg and less than 21 kg and the antibody is administered at a dose of 78.75 mg
once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 21 kg and less than 23.5 kg and the antibody is administered at a dose of 87.5
mg once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 23.5 kg and less than 25.5 kg and the antibody is administered at a dose of 96.25
mg once every other week or once every week; wherein the body weight of the subject is greater

than or equal to 25.5 kg and less than 27.5 kg and the antibody is administered at a dose of 105
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mg once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 27.5 kg and less than 30 kg and the antibody is administered at a dose of 113.75
mg once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 30 kg and less than 39.5 kg and the antibody is administered at a dose of 113.75
mg once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 39.5 kg and less than 42.5 kg and the antibody is administered at a dose of 122.5
mg once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 42.5 kg and less than 45 kg and the antibody is administered at a dose of 131.25
mg once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 45 kg and less than 48.5 kg and the antibody is administered at a dose of 140 mg
once every other week or once every week; wherein the body weight of the subject is greater
than or equal to 48.5 kg and less than 51.5 kg and the antibody is administered at a dose of
148.75 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 51.5 kg and less than 54.5 kg and the antibody is administered at a dose
of 157.5 mg once every other week or once every week; wherein the body weight of the subject
is greater than or equal to 54.5 kg and less than 57 kg and the antibody is administered at a dose
of 166.25 mg once every other week or once every week; wherein the body weight of the subject
1s greater than or equal to 57 kg and less than 60.5 kg and the antibody is administered at a dose
of 175 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 60.5 kg and less than 63 kg and the antibody is administered at a dose of
175 mg once every other week or once every week; wherein the body weight of the subject is
greater than or equal to 63 kg and the antibody is administered at a dose of 192.5 mg once every

other week or once every week.

148.  Anantibody for use in treating sJIA in a subject in need thereof, wherein the antibody
specifically binds IL-6 receptor, wherein the antibody that specifically binds to the IL-6 receptor
comprises a heavy chain variable region of sequence SEQ ID NO: 1 and a light chain variable
region sequence of SEQ ID NO: 2, wherein the antibody is administered at a dose of from about
2 mg/kg to about 2.5 mg/kg per week or from about 3 mg/kg to about 4 mg/kg per two weeks,
wherein the body weight of the subject is greater than or equal to 30 kg and less than or equal to
210 kg,
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149.  The antibody of claim 148, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose

of about 2 mg/kg every week or a dose of about 3 mg/kg every other week.

150. The antibody of claim 149, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose

of about 2 mg/kg once every week or a dose of about 3 mg/kg once every other week.

151. The antibody of claim 148, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose

of 2 mg/kg every week or a dose of 3 mg/kg every other week.

152.  The antibody of claim 151, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 60 kg and wherein the antibody is administered at a dose

of 2 mg/kg once every week or a dose of 3 mg/kg once every other week.

153.  The antibody of claim 148, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a

dose of about 2.5 mg/kg every week or a dose of about 4 mg/kg every other week.

154.  The antibody of claim 153, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a

dose of about 2.5 mg/kg once every week or a dose of about 4 mg/kg once every other week.
155. The antibody of claim 148, wherein the body weight of the subject is greater than or

equal to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a
dose of 2.5 mg/kg every week or a dose of 4 mg/kg every other week.
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156. The antibody of claim 155, wherein the body weight of the subject is greater than or
equal to 30 kg and less than or equal to 210 kg and wherein the antibody is administered at a

dose of 2.5 mg/kg once every week or a dose of 4 mg/kg once every other week.
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