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Abstract

Objective: This study aimed to evaluate the long-term safety and efficacy of olokizumab (OKZ), an
anti-interleukin (IL)-6 monoclonal antibody, in patients with rheumatoid arthritis (RA) and inadequate
response to tumor necrosis factor-alpha inhibitors.

Methods: Eligible patients completed study RA0056, which tested several doses of OKZ, placebo (PBO),
and tocilizumab (TCZ) plus methotrexate (MTX) in Western countries, and RA0083 included several
doses of OKZ and PBO plus MTX in Asian countries. Both studies were followed by open-label exten-
sion (OLE) studies with OKZ 120 mg every 2 weeks, RA0057 and RA0089, respectively. Safety assess-
ments were reported up to 124 weeks in RA0057 and 92 weeks in RA0089. Efficacy assessments were
reported up to week 60 in RA0057 and week 52 in RA0089. No formal statistical hypothesis testing was
performed, and missing data were not imputed.

Results: A total of 190 patients in RAO057 and 103 patients in RAO089 received OKZ with median treat-
ment duration of 14.1 and 10.1 months, respectively. Serious adverse events (SAEs) were reported in
44 patients (23.2%, 32.7 events per 100 patient-years [PY]) in RA0057 and in 13 patients (12.6%, 23.6
events per 100 PY) in RA0089. Among treatment-emergent adverse events (TEAEs), including SAEs,
infections were the most common events. TEAEs leading to withdrawal were reported in 33 (17.4%)
patients in RAO057 and in 7 (6.8%) patients in RAO089. Disease activity score 28-joint count on the basis
of C-reactive protein level, clinical disease activity index, and simplified disease activity index, as well
as the American College of Rheumatology 20%, 50%, and 70% response rates were maintained during
the OLE studies, including in those who switched from PBO or TCZ. Improvements in patient-reported
outcomes were maintained in OLEs as well.

Conclusion: In the 2 long-term studies, OKZ treatment demonstrated a safety profile expected for IL-6
blocking agents without new safety signals and led to sustained improvements in RA symptoms, phys-
ical function, and quality of life.

Keywords: Rheumatoid arthritis, biological products, interleukin-6

Introduction

Rheumatoid arthritis (RA) is a chronic systemic autoimmune disease, which is treated with conventional
synthetic disease-modifying anti-rheumatic drugs (DMARDs), such as methotrexate (MTX) (1, 2). If these
therapies are not effective, biologic DMARDs (bDMARDs), such as tumor necrosis factor-alpha (TNF-a) in-
hibitor, T-cell co-stimulation blockers, B-cell depleting agents, inhibitors of the interleukin-6 (IL-6) receptor,
or agents targeting intracellular Janus kinases are recommended (1-3). Despite the availability of these
therapies, 30%-50% of the patients treated with bDMARDs or Janus kinase inhibitors fail to achieve low dis-
ease activity or remission (4, 5). Olokizumab (OKZ) is a humanized monoclonal antibody being developed
for the treatment of patients with RA. It binds directly to IL-6 cytokine and neutralizes its biological activity
by blocking hexamer formation on the glycoprotein-130 signaling axis (6).

Clinical efficacy and short-term safety of OKZ have been previously reported in 2 phase Ilb random-
ized controlled trials (RCTs) in patients with RA with inadequate response to anti-TNF therapies: RAO056
(NCT01242488) was conducted in Western countries (7) and RA0083 (NCT01463059) in Asian countries
(8). Both the studies were 12-week dose-ranging, double-blind, and double-dummy. Patients in RAO056
received subcutaneous (sc) injections of either placebo (PBO) or OKZ in doses of 60 mg, 120 mg, or 240
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mg every 2 weeks (Q2W) or every 4 weeks
(Q4W) or intravenous (IV) PBO or IV tocilizum-
ab (TCZ) 8 mg/kg Q4W. The RA0083 study had
the same arms, except OKZ 240 mg Q2W, TCZ,
and IV PBO. Significantly greater reductions
in disease activity score 28-joint count based
on C-reactive protein (DAS28-CRP) level from
baseline at week 12 compared with PBO were
demonstrated, which was the primary end-
point in both trials, with safety profile consis-
tent with approved IL-6 targeting agents and
no unexpected safety signals (7, 8). Improve-
ments assessed using DAS28-CRP level were
confirmed using clinical disease activity index
(CDAI), which does not depend on changes in
CRP level (7).

Several phase lll studies have been conducted
for OKZ to support the safety and efficacy of
this compound (NCT02760368, NCT02760433,
NCT02760407, and NCT03120949).

Here we report the results of long-term assess-
ments of safety and efficacy of OKZ, including
patient-reported outcomes (PROs) from the
open-label extension (OLE) studies.

Methods

Study design

Patients from 55 sites in the United States of
America (USA), Belgium, and United Kingdom
participating in RCT RA0056 and from 34 sites
in Japan, Korea, and Taiwan participating in

e Olokizumab (OKZ) is a new monoclonal
antibody that targets interleukin (IL)-6
and is used in treatment development
for patients with rheumatoid arthritis.
Data from open-label extensions (OLEs)
of 2 randomized controlled phase Il trials
(RCT) are reported here to enhance gen-
eral understanding of long-term use of
this compound.

o Safety data from OLE studies show a
safety profile consistent with that seen
during the RCTs and that has been re-
ported with approved anti-IL-6 agents.

e Clinical efficacy of OKZ was persistent
during OLE. Patients who were on pla-
cebo during RCTs improved upon re-as-
signment to OKZ in OLE studies and
those who were on tocilizumab during
RCTs sustained their initial response after
re-assignment to OKZ.

e Patient-reported outcomes related to
multiple domains are reported for the
RCT and OLE and parallel improvements
are seen in clinical outcomes.
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RCT RA0083 were eligible for enrolment in
long-term OLE trials RA0057 (NCT01296711)
and RA0089 (NCT01533714), respectively.
Week 12 of the RCTs was considered as the
baseline visit for the OLE studies.

In both the OLE studies, patients received 120
mg of OKZ sc Q2W plus MTX. Dosing in trials
was planned to be continued until approval
of the marketing application with safety fol-
low-up assessments at 6 and 12 weeks after
the last dose of OKZ (Figure 1). However, OLEs
were conducted between March 2011 and No-
vember 2013 and were prematurely terminated
because of change in sponsorship, which was
unrelated to any safety or efficacy observations.

The studies were conducted in accordance
with the International Conference on Harmo-
nization Good Clinical Practice guidelines, local
regulations (Europe, USA, Japan, Korea, and
Taiwan), and ethical principles of the Declara-
tion of Helsinki. All patients provided written
informed consent.

RA0056 DOUBLE-BLIND STUDY
(PATIENTS FROM BELGIUM, US, UK)

Randomized

n=45 PBO + MTX

N=221 { n=133

n=43 TCZ 8 mglkg Q4W + MTX n=36

DB Week 0

DB Week 12

Inclusion and exclusion criteria for the RCTs
have been published previously (7, 8). Briefly,
at RCT entry, adults with RA and inadequate
response to >1 of licensed TNF inhibitors who
fulfilled the 1987 American College of Rheuma-
tology (ACR) criteria (9) or had a score of >6 as
defined by the ACR/European League Against
Rheumatism classification and diagnostic crite-
ria for RA (10) and had >6/68 tender and >6/66
swollen joints at screening and baseline and
CRP levels >1.2-fold above the upper limit of
normal (ULN, 6 mg/L) or erythrocyte sedimen-
tation rate >28 mm/hour (Westergren) were
enrolled. Patients were required to be on a sta-
ble dose of MTX.

After completion of the RCTs, all patients be-
came eligible for enrolment in the OLE stud-
ies and were required to continue their stable
dose of MTX (RA0057: 12.5-25.0 mg/week;
RA0089: 6-16 mg/week in Japan and 7.5-20
mg/week in Korea and Taiwan) for at least 12
more weeks in the OLE studies after which the
dose could be reduced.

RA0057
OPEN-LABEL EXTENSION STUDY

~

Patient disposition: n (%) N

Patients enrolled

Safety Set

Full Analysis Set

Withdrawn due to study termination:

Prematurely withdrawn: 79 (41.6%)
Adverse event? 32 (16.87%)
Lack of efficacy 13 (6.8%)
Protocol violation 2 (1.1%)

10 (5.3%)

14 (7.4%)

8 (4.2%)

190(100%)
111(58.4%) 1

©
2
=)
S
X

Lost to follow-up
Consent withdrawn
Other

RA0083 DOUBLE-BLIND STUDY

(PATIENTS FROM JAPAN, KOREA, TAIWAN)

I
OLE Week 0

Last patient reported data at
Week 124 from DB Week 0

RA0089
OPEN-LABEL EXTENSION STUDY

,
Patient disposition:
Patients enrolled

Safety Set

Full Analysis Set

Withdrawn due to study termination:

Prematurely withdrawn:

103(100%)
103 (100%)
102 (99%)

82 (79.6%)
21 (20.4%)

Adverse event? 8 (7.8%)

S

Lack of efficacy 1(1.0%)
Protocol violation 0
Lost to follow-up 0
Consent withdrawn 3(2.9%)
. Other 9 (8.7%) ,
S _’
DB Week 0 DBWeek12 T TTTTTooTmommmmmmmmmmmmm
I 1 7~ >
OLE Week 0

Last patient reported data at
Week 92 from DB Week 0

Figure 1. a, b. Patient disposition in the OLE studies RA0057 (a) and RA0089 (b).

°For 32 patients from RA0057 study and for 8 patients in RAO089 study, adverse events were reported as the reason
for study discontinuation; however, for 2 patients in RAO057 and 1 patient in RA0089, no adverse events leading to
treatment withdrawal were reported.

DB: double-blind; OLE: open-label extension; MTX: methotrexate; OKZ: olokizumab; PBO: placebo; TCZ: tocilizumab;
Q2W: every 2 weeks; Q4W: every 4 weeks; N: number randomized during RCTs; n: number patients in each treat-
ment group.

121



Genovese et al. Olokizumab in patients with rheumatoid arthritis

The only conventional DMARDs allowed were
hydroxychloroguine and sulfasalazine but not
before week 24.

Study objectives and evaluations

The primary objective of the OLE studies was
to assess the long-term safety of OKZ dose of
120 mg Q2W.

Safety assessments included treatment-emer-
gent adverse events (TEAEs), vital signs, chest
X-rays, electrocardiograms, and laboratory
parameters. TEAEs, defined as adverse events
that started or worsened from OLE baseline
and up to 30 days after the last dose of OKZ,
were categorized by the medical dictionary for
regulatory activities v16.0 primary system or-
gan class and preferred term and were graded
according to the common terminology criteria
for adverse events v4.0. Serious adverse events
(SAEs) were TEAEs that were life-threatening,
resulted in hospitalization and significant/
persistent disability or death, infections that
required treatment with parenteral antibiotics,
confirmed cases of active tuberculosis (TB), or
other important medical events.

TEAEs are presented here for the period of ob-
servation from OLE baseline up to 124 weeks
(time point from the RCT baseline) for RA0O057
and from OLE baseline and up to 92 weeks
(time point from RCT baseline) for RA0089.
Laboratory data were summarized for over 60
weeks and 48 weeks from the RCT baseline for
RA0057 and RAQ089, respectively.

The secondary and exploratory objectives for
the OLE studies were evaluation of long-term
clinical efficacy and PROs, respectively.

Clinical efficacy variables included DAS28-CRP
level, CDAI, simplified disease activity index
(SDAI), and ACR 20/50/70 response rates.

The following PROs are reported here: the
health assessment questionnaire-disability in-
dex (HAQ-DI) (11, 12), patient’s global assess-
ment of disease activity visual analogue scale
(PtGA) (13, 14), patient’s assessment of arthritis
pain by visual analogue scale (PAAP) (12), Euro-
Qol 5 dimensions questionnaire (EQ-5D) rating
the respondent’s current general quality of life
(on a 0-100 point scale) (15, 16), and Bristol
rheumatoid arthritis fatigue multi-dimensional
questionnaire (BRAF-MDQ), which is a 20-item
assessment score for fatigue experienced by
patients with RA (17).

Changes in the efficacy variables were calcu-
lated relative to the RCT baseline (RCT week 0),
unless stated otherwise.
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Efficacy outcomes are summarized to the last
time point at which >50% of patients had data
(week 60 from the RCT baseline in RA0057 and
week 52 from the RCT baseline in RA0089)
to allow sufficient number of data points for
meaningful reporting.

All time points reported here are calculated
from the RCT baseline, except when indicated
otherwise.

Statistical analysis

The safety set included all patients who had
received >1 injection of OKZ in the OLE. Safety
data are summarized descriptively and include
the number and percentage of patients report-
ing safety events as well as the incidence rates
(the number of events per 100 patient-years
[PY] of exposure). Exposure for each patient
was calculated as the difference between OKZ
treatment start date and end date and present-
ed as median duration of treatment and total
exposure in years.

The secondary outcomes were clinical efficacy
and PROs on the basis of the full analysis set
(FAS) including patients who received >1 OKZ
dose during the OLE and had >1 measurement
reported. Only observed efficacy variables
were analyzed with no imputation for missing
values. Variables calculated as change from the
baseline of RCTs were processed only when
both the baseline and actual values were avail-
able. All results were presented using descrip-
tive statistics.

Minimal clinically important difference (MCID)
was defined as follows: reduction in HAQ-DI,
>0.22 (18, 19); PtGA, score reduction of =10
mm (19); PAAP, score reduction of =10 mm (19);
and BRAF-MDQ, score decrease of >17.5% (20).
Proportions of patients achieving normative
values were calculated for HAQ-DI (<0.5) (21).

All statistical analyses were performed using
the Statistical Analysis System® Version 9.1 (SAS
Institute Inc; SAS Campus Drive, Cary, North
Carolina, USA) or higher.

Results

Baseline characteristics and disposition

In RA0056, 221 patients were randomized
and 190 (86.0%) patients were enrolled in the
extension study (114 [60%], 40 [21%)], and 36
[19%] patients from OKZ, PBO, and TCZ, groups
respectively). In RA0083, 119 patients were ran-
domized and 103 (86.6%) were enrolled in the
extension study (79 [77%)] patients from OKZ
and 24 [23%] patients from PBO group) (Figure
1). The safety set included all the patients en-
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rolled in the OLEs, whereas 102 of 103 patients
in RA0089 were included in the FAS (Figure 1).

Demographic and disease characteristics at
the RCTs baseline for all patients enrolled in
OLEs were generally similar between groups
(Table 1). Other baseline characteristics for
population enrolled in RCTs have been previ-
ously published (7, 8).

The median durations of treatment were 14.1
months in the RA0057 and 10.1 months in
RA0089. Total OKZ exposure was 213 PY in RA0057
and 80.5 PY in RA0089. In RA0057, 42.3% of pa-
tients received OKZ for <12 months, 29.3% for =12
months and <18 months, 19.7% for =18 months
and <24 months, and 8.7% for > 24 months. In
RA0089, 63.2% of patients received OKZ for <12
months, 35.1% for =12 months and <18 months,
and 1.8% for =18 months and <24 months.

During the OLE phase, 79 of the 190 patients
(41.6%) in RA0O057 and 21 of the 103 patients
(20.4%) in RA0089 withdrew from the trial ow-
ing to reasons including TEAEs, lack of effica-
cy, consent withdrawn, and being lost to fol-
low-up (Figure 1).

By week 60, 116 patients remained in RA0057,
and by week 52, 56 patients remained in
RA0089. In total, 111 patients (58.4%) discon-
tinued RA0057 and 82 patients (79.6%) discon-
tinued RAO089 as a result of study termination
(Figures 1 and 2).

Safety

Adverse events

During treatment with OKZ at a dose of 120 mg
Q2W, at least 1 TEAE occurred in 176 patientsin
RA0057 (92.6%, 680.1 events per 100 PY) and in
91 patients in RA0089 (89.2%, 747.2 events per
100 PY). TEAEs classified as SAEs were experi-
enced by 44 patients (23.2%, 32.7 events per
100 PY) in RA0057 and by 13 patients (12.6%,
23.6 events per 100 PY) in RA0089 (Table 2).

The most frequently reported TEAEs in both
OLE studies were infections and infestations re-
ported in 125 patients (65.8%, 158.0 events per
100 PY) in RA0057 and in 64 patients (62.7%,
179.0 events per 100 PY) in RA0089 (Table 2).
The most common infections were upper re-
spiratory tract infection in RAOO57 (35 patients,
18.4%, 21.5 events per 100 PY) and nasophar-
yngitis in RA0089 (32 patients, 31.4%, 55.9
events per 100 PY).

Serious adverse events
Across both the studies, the most common
SAEs were infections that occurred in 15 pa-
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Table 1. Patient demographics and disease characteristics for the patients enrolled to OLEs (Safety Set) at the RCTs baseline.

RA0057 RA0089
RA0056 PBO RA0056 OKZ RA0056 TCZ RA0083 PBO RA0083 OKZ
(n=40) (n=114) (n=36) (n=24) (n=79)
Age, median years (min-max) 60.0(27.0-81.0) 55.0(24.0-82.0) 57.0(33.0-80.0) 53.0(35.0-72.0) 56.0(28.0-77.0)
[n=40] [n=114] [n=36] [n=24] [n=79]
Female, n (%) 33(82.5) 97(85.1) 31(86.1) 21(87.5) 67(84.8)
DAS28-CRP, median (min-max) 5.58(4.16-7.18) 6.00 (3.65-8.20) 5.74(3.90-7.59) 5.21(3.44-7.14) 5.37(3.67-7.96)
[n=40] [n=113] [n=35] [n=24] [n=79]
DAS28-CRP >5.1, n (%) 27 (67.5) 84(74.3) 28(80.0) 13(54.2) 53(67.1)
TJC, (0-28) median (min-max) 15.78 (6.00-28.00) 17.00 (4.00-28.00) 15.54(2.00-28.00) 9.50(3.00-23.69) 9.00 (2.00-28.00)
[n=40] [n=114] [n=36] [n=24] [n=79]
SJC, (0-28) median (min-max) 9.35(3.00-22.00) 12.00(1.08-26.00) 9.85 (5.00-23.00) 9.00 (3.00-24.00) 8.62 (4.00-26.00)
[n=40] [n=114] [n=36] [n=24] [n=79]
CDAI, median (min-max) 36.65(19.00-60.00) 42.80(16.40-71.20)  35.60(17.70-62.50)  32.05(12.60-58.40) 30.00(19.10-70.40)
[n=40] [n=113] [n=35] [n=24] [n=79]
SDAI, median (min-max) 37.13(20.90-60.10)  44.00(16.50-78.40)  36.90(18.30-67.20)  32.85(16.80-65.80) 32.90(20.04-75.60)
[n=40] [n=113] [n=35] [n=24] [n=79]
HAQ-DI, median (min-max) 1.44(0.00-2.63) 1.63(0.00-3.00) 1.63(0.00-2.88) 1.00(0.00-2.25) 1.13(0.00-3.00)
[n=40] [n=114] [n=36] [n=24] [n=79]

OLE: open-label extension; RCT: randomized controlled trial; (n): patients enrolled from core study; [n]: total number for calculation; SD: standard deviation; OKZ: olokizumab; PBO: placebo; TCZ:
tocilizumab; DAS28-CRP: disease activity score 28 joints (C-reactive protein); TJC: tender joint count; SJC: swollen joint count; CDAI: clinical disease activity index; SDAI: simplified disease activity

index; HAQ-DI: health assessment questionnaire-disability index.

tients (7.9%, 8.0 events per 100 PY) in RAO057
and in 7 patients (6.8%, 8.7 events per 100 PY)
in RA0089 (Table 2). There was 1 report (1%,
1.2 events per 100 PY) of an SAE of pulmo-
nary TB in a 56-year old woman from Taiwan,
which was reported 32 weeks after enrolment
in RA0089 and 4 weeks after the last dose of
OKZ during the safety follow-up period. The
patient had no history of active or latent TB,
chronic productive cough, persistent fever, or
persistent asthenia. Negative results of puri-
fled protein derivative skin test and interfer-
on-gamma release assay (QuantiFERON-TB
Gold test) had been provided approximately
3 years before the symptoms of pulmonary
TB. The patient completed the entire anti-TB
treatment course, and the event was reported
as resolved.

In RAOO57, cardiac disorders in 5 patients (2.6%,
2.8 events per 100 PY) were reported as SAEs.
There were 2 cases of acute myocardial infarc-
tion and 1 each of angina pectoris accom-
panied by electrocardiogram (ECG) changes
and troponin-| elevation (no revascularization
procedure was reported), bradycardia, and cor-
onary disease with no reports of troponin-| ele-
vation or ECG changes (treatment included re-
vascularization procedure within several weeks
after event onset). In RA0057, SAEs related to
vascular disorders were reported in 4 patients
(2.1%, 1.9 events per 100 PY) and included 1
case of deep vein thrombosis, 1 of hematoma,

and 2 of hypertension. No such SAEs were re-
ported in RAO089 (Table 2).

In RAO057, there were 7 reports of malig-
nancies in 5 patients (2.6%, 3.3 events per
100 PY): 1 case of bladder cancer, 1 of stage
IV B-cell lymphoma, 1 of renal-cell carcino-
ma, and 4 of non-melanoma skin cancer. In
RA0089, 1 malignancy, a case of non-Hod-
gkin's lymphoma, was reported (1.0%, 1.2
events per 100 PY).

Sigmoid diverticulitis and diverticular perfo-
ration were reported in a 64-year old wom-
an without a prior history of diverticulitis in
RA0057 (0.5%, 0.5 events per 100 PY) (Table 2).

InRA0057,2 (1.1%, 0.935 events per 100 PY) pa-
tients died; 1 patient, a 63-year old man, expe-
rienced necrotizing fasciitis of the right thigh
after approximately 8 months of exposure to
OKZ and was subsequently hospitalized. Addi-
tional events of sepsis, acute renal failure, and
multi-system organ failure were also reported
for this patient. The second death occurred in
a 56-year old man because of a motor vehicle
accident.

Treatment-emergent adverse events leading to
discontinuation of OKZ

A total of 33 patients (17.4%) in RAOO57 and 7
patients (6.8%) in RA0089 experienced TEAEs
leading to permanent discontinuation of OKZ.

The most common reasons leading to discon-
tinuation in RAO057 were laboratory investiga-
tions (13 patients), including 7 patients with re-
ports of elevated liver function tests. In RA0089,
the most frequent adverse events leading to
permanent discontinuation were respiratory
and skin disorders (2 patients each).

Laboratory abnormalities

Mean changes in laboratory parameters over
time from RCTs baseline are presented in Fig-
ure 3. There was an initial increase in mean
total, low-density, and high-density lipopro-
tein cholesterol from the baseline of RCTs in
patients who received OKZ or TCZ, but during
the OLE studies, they were generally stable. An
initial decrease from baseline in platelet and
neutrophil counts were observed followed by
stable but decreased levels over time. Similar-
ly, after an increase from the start of the treat-
ment, alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), and total bilirubin
levels were stable. Hemoglobin levels initially
increased and subsequently remained stable
in OLE studies. In the PBO arm of the studies,
the same changes were observed in patients
from OLE baseline only when OKZ treatment
was started.

No abnormalities met the criteria for Hy's
law (that is, AST or ALT >3xULN and bilirubin
>2XULN).
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Figure 2. a, b. Kaplan-Meier plots for patient retention in the study and OKZ exposure Ka-
plan-Meier curve for retention of patients in open-label extension (OLE) studies RA0O057 (a) and
RA0089 (b). Week 0 indicates OLE week 0 (RCT week 12). Events denoted as + in both graphs
indicate censorship of patients who discontinued treatment owing to study termination.

OKZ: olokizumab; OLE: open-label extension; RCT: randomized controlled trial.

Efficacy

Clinical efficacy

In these OLE studies, clinical improvements
observed in the OKZ or TCZ (for RA0056 study)
arms of the preceding RCTs (7, 8) were gener-
ally maintained to week 60 in RA0057 and to
week 52 in RA0089 (Table 3). Patients who re-
ceived PBO in the RCTs had improvements in
efficacy outcomes after switching to OKZ at
OLE entry, similar to patients randomized to
active arms in RCTs.

Similar reductions in CDAI and SDAI at the
end of the observational period in OLEs were
reported regardless of the treatment arm that
the patients were assigned to during the RCTs.
Furthermore, in general, the comparable pro-
portions of patients randomized to PBO during
RCTs achieved DAS28 scores <3.2 or <2.6 by
the end of observation period of the OLE stud-
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ies as those randomized to OKZ or TCZ (study
RA0056 only) (Table 3).

ACR responses and DAS28-CRP levels <2.6 and
<3.2 are shown in Table 3 through week 60 in
RA0057 and week 52 in RA0089 for those pa-
tients remaining in the study at each time point
with variation between the 2 studies. Consistent
responses were shown for other clinical metrics
with variation between RA0057 and RA0089.

Patient-reported outcomes and responder analyses
OKZ- and TCZ-treated patients (for RA0056
only) demonstrated greater improvement from
baseline in physical function assessed by HAQ-
DI than patients receiving PBO; for patients in
the PBO arms, improvement in HAQ-DI was re-
ported within the OLE studies after switching
to OKZ (Table 4). Similar trends were observed
for the PtGA, PAAP scores, EQ-5D visual ana-
logue score, and BRAF-MDQ score (Table 4).
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Greater proportions of OKZ- and TCZ-treated
patients (RA0056 only) reported improve-
ments MCIDs in HAQ-DI at week 12 than pa-
tients who received PBO, a difference that was
still present at week 60 of RA0O057 and week 52
of RA0089 (Table 4). Similar observations were
reported for PtGA, PAAP, and BRAF-MDQ; al-
though in RA0089 at week 52, values of PAAP
and BRAF-MDQ for patients initially treated
with PBO were close to or even slightly higher
than (for BRAF-MDQ) for patients who received
OKZin RCT (Table 4).

Discussion

[tis well established that IL-6 plays an important
role in the pathogenesis of RA (22-24). OKZ is a
new anti-Il-6 monoclonal antibody in develop-
ment for the treatment of RA. In contrast to the
currently marketed anti-IL-6 biologics that bind
to IL-6 receptor, OKZ binds directly to IL-6.

[t was previously shown in 2 short phase Il RCTs
that OKZ was significantly superior to PBO, with
an acceptable safety profile, in patients with RA
who had failed 1T or more anti-TNF agents. This
study reported the results of the OLE of phase |
studies. Although these studies were open-la-
bel and included only 1 dose of OKZ 120 mg
Q2W, they provided valuable data related to
long-term safety and maintenance of efficacy,
both important for any new agent being test-
ed for long-term administration (25).

Our data demonstrate that patients who re-
sponded to and tolerated OKZ in the RCT con-
tinued to do so in the OLE with a safety profile
similar to currently available anti-IL-6 biologic
agents (26-28).

The rates of SAEs (events/100 PY) in these stud-
ies were consistent with the rates reported for
other anti-IL-6 therapies (26, 28-30). As reported
with a number of biologic agents, infection was
the most common TEAE (26, 28, 29). Similarly,
the occurrence of events, such as cardiovascu-
lar disorders, malignancies, and gastrointestinal
perforations, were generally similar to that of
previous reports from the OLE studies of oth-
er IL-6 blockers (26, 31). No unexpected safety
events were reported in these 2 OLE studies.

PROs reflect the patients’ perspectives about
their well-being and help to describe RA dy-
namics, both in clinical trials and in practice
(32). In line with clinical efficacy variables,
improvements in PROs were seen during the
RCTs that were maintained during the OLEs.
Patients who switched from PBO to OKZ at OLE
entry reported numerically less improvements
in PROs than patients who were initially allo-
cated to OKZ.
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Table 2. Summary of patient exposure, TEAEs occurring in more than 10% of patients, and all SAEs from OLE studies baseline.

MedDRA (v16.0) RA0057 (N=190) RA0089 (N=103)
SOC, PT Patients n (%) Events/100 PY Patients n (%) Events/100 PY
Patients exposure[a] (PY) 213.9 80.5

Any AE 176 (92.6) 680.1 91(89.2) 747.2
Infections and infestations 125 (65.8) 158.0 64 (62.7) 179.0
Upper respiratory tract infection 35(18.4) 21.5 8(7.8) 17.4
Urinary tract infection 26(13.7) 27.6 3(2.9) 3.7
Bronchitis 19(10.0) 10.8 4(3.9) 6.2
Nasopharyngitis 17 (8.9) 11.7 32(31.4) 55.9
Musculoskeletal and connective tissue disorders 83(43.7) 84.1 18(17.6) 29.8
Back pain 20(10.5) 9.3 2(2.0) 2.5
Rheumatoid arthritis 20(10.5) 10.8 0 -
Arthralgia 19(10.0) 15.0 2(2.0) 2.5
Gastrointestinal disorders 63(33.2) 52.8 43(42.2) 93.2
Diarrhea 19(10.0) 9.8 6(5.9) 7.5
Stomatitis 1(0.5) 0.5 13(12.7) 26.1
General disorders and administration site conditions 61(32.1) 84.6 19(18.6) 92.0
Injection site reaction 21(11.1) 14.0 3(2.9) 6.2
Respiratory, thoracic, and mediastinal disorders 57 (30.0) 49.5 22(21.6) 37.3
Cough 25(13.2) 15.4 9(8.8) 14.9
Investigations 56(29.5) 55.2 18(17.6) 49.7
Skin and subcutaneous tissue disorders 50(26.3) 33.2 26(25.5) 58.4
Injury, poisoning, and procedure complication 41(21.6) 355 23(22.5) 41.0
Nervous system disorders 32(16.8) 32.3 18(17.6) 32.3
Metabolism and nutrition disorders 23(12.1) 13.1 11(10.8) 16.2
Vascular Disorders 21(11.1) 10.8 10(9.8) 12.4
Neoplasms benign, malignant and unspecified [b] 16(8.4) 8.9 3(2.9) 3.7
Eye disorders 13(6.8) 8.9 14 (13.7) 23.6
SAEs 44(23.2) 32.7 13(12.6) 23.6
Infections and infestations 15(7.9) 8.0 7(6.8) 8.7
Respiratory, thoracic, and mediastinal disorders 6(3.2) 4.2 2(1.9) 2.5
Musculoskeletal and connective tissue disorders 6(3.2) 2.8 0 -
Neoplasms - benign, malignant, and unspecified 5(2.6) 33 1(1.0) 1.2
Cardiac disorders 5(2.6) 2.8 0 -
General disorders and administration site conditions 4(2.1) 2.3 0 -
Injury, poisoning, and procedural complications 4(2.1) 2.3 3(2.9) 6.21
Vascular disorders 4(2.1) 1.9 0 -
Psychiatric disorders 2(1.1) 1.4 0 -
Gastrointestinal disorders 1(0.5) 0.5 2(1.9) 2.5
Endocrine disorders 1(0.5) 0.5 0 -
Investigations 1(0.5) 0.9 0 -
Nervous system disorders 1(0.5) 0.5 2(1.9) 2.5
Renal and urinary disorders 1(0.5) 0.5 0 -
Skin and subcutaneous tissue disorders 1(0.5) 0.5 0 -
Surgical and medical procedures 1(0.5) 0.5 0 -
Deaths 2(1.1) 0.9 0 -

[a] Exposure was calculated as the difference between start and end dates of OKZ treatment, including both RCT and OLE studies; TEAEs occurring in =10% of patients in the safety set in either OLE
study by preferred term. [b] Including cysts and polyps.

OKZ: olokizumab; OLE: open-label extension; TEAE: treatment-emergent adverse event; SAE: serious adverse event; AE: adverse event; PY: patient-years; SOC: system organ class; PT: preferred term;
MedDRA: medical dictionary for regulatory activities.
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Table 3. Clinical efficacy of OKZ during OLE studies (full analysis set).

RA0056/57 week 60

RA0083/89 week 52

PBO—O0KZ (N=40)

0KZ—0KZ (N=114)

TCZ—0KZ (N=36)

PBO—O0KZ (N=24) 0KZ—0KZ (N=78)

Mean change from RCT baseline (SD)

DAS28-CRP -2.2(1.5) [n=20] -2.4(1.2) [n=67] -2.8(1.3) [n=22] -3.4(0.7) [n=14] -3.2(1.0) [n=42]
CDAI -21.4(16.2) [n=20] -24.5(14.0) [n=68] -24.5(13.5) [n=22] -30.2(9.6) [n=14] -25.0(10.6) [n=42]
SDAI -22.7 (16.5) [n=20] -25.7 (14.6) [n=67] -27.0(14.3) [n=22] -32.6(10.2) [n=14] -27.4(10.8) [n=42]
n (%)

DAS28-CRP <3.2
DAS28-CRP <2.6

9 (45.0) [n=20]
6(30.0) [n=20]

32 (47.8) [n=67]
26(38.8) [n=67]

17(77.3) [n=22]
8(36.4) [n=22]

12(85.7) [n=14]
8(57.1) [n=14]

39(92.9) [n=42]
31(73.8) [n=42]

ACR20 response 10 (50.0) [n=20] 45 (66.2) [n=68] 18(78.3) [n=23] 12(85.7) [n=14] 38(90.5) [n=42]
ACR50 response 6(30.0) [n=20] 26(38.2) [n=68] 12(52.2) [n=23] 10(71.4) [n=14] 27 (64.3) [n=42]
ACR70 response 4(20.0) [n=20] 12(17.6) [n=68] 5(21.7) [n=23] 7(50.0) [n=14] 17 (40.5) [n=42]

OLE: open-label extension; OKZ: olokizumab; PBO: placebo; TCZ: tocilizumab; DAS28-CRP: disease activity score 28 (C-reactive protein); CDAI: clinical disease activity index; SDAI: simple disease
activity index; ACR20/50/70: American College of Rheumatology 20%/50%/70% response rates.

Table 4. Patient-reported outcomes during RCTs and their respective OLE studies RA0057 and RA0089.

RCT RA0056/RA0057 RCT RA0083/RA0089
Week 0 Week 12 Week 60 Week 0 Week 12 Week 52
HAQ-DI
Mean (SD)
PBO 1.5(0.7) [40] 1.5(0.7) [n=40] 1.3(0.8) [n=21] 1.0(0.7) [n=24] 1.0(0.7)[n=24]  0.7(0.9) [n=14]
0Kz 1.6(0.6) [114] 1.3(0.7) [n=114] 1.2(0.7) [n=70] 1.1(0.6) [n=78] 0.7(0.7) [n=78] 0.5(0.6) [n=42]
TCZ 1.6(0.6) [36] 1.3(0.6) [n=36] 1.2(0.7) [n=23] N/A N/A N/A
Mean (SD) change from RCT baseline
PBO N/A 0.07(0.5) -0.15(0.7) N/A 0.00(0.2) -0.28(0.5)
0Kz N/A -0.32(0.5) -0.45(0.5) N/A -0.41(0.4) -0.60(0.5)
TCZ N/A -0.35(0.3) -0.43(0.5) N/A N/A N/A
Patients, n/N (%)
=MCID
PBO N/A 9/40 (22.5) 6/21(28.6) N/A 4124 (16.7) 7114 (50.0)
0KZ N/A 64/114 (56.1) 45/70 (64.3) N/A 55/78(70.5) 33/42(78.6)
TCZ N/A 23/36 (63.9) 17123 (73.9) N/A N/A N/A
Patients n (%) =normative values
PBO 4/40(10.0) 4/40(10.0) 5121(23.8) 6/24 (25.0) 7124 (29.2) 6/14(42.9)
0KZ 3/114(2.6) 16/114 (14.0) 11/70(15.7) 12/78(15.4) 35/78 (44.9) 22142 (52.4)
TCZ 2/36(5.6) 4/36(11.1) 3/23(13.04) N/A N/A N/A
PtGA
Mean (SD)
PBO 57.5(22.0) [n=40] 57.4(26.0) [n=40] 40.4(23.2) [n=20] 51.2(18.9) [n=24] 48.3(18.8) [n=24] 27.7(22.4) [n=14]
0KZ 60.4(21.7) [n=111] 41.6(24.4) [n=111] 35.5(22.5)[n=69] 59.9(19.6) [n=78] 33.2(18.9)[n=78] 22.8(15.9) [n=42]
TCZ 59.0(21.0) [n=35] 32.5(18.6) [n=35]  29.6(20.1) [n=22] N/A N/A N/A
Mean (SD) CFB
PBO N/A -0.1(29.1) -15.6(29.8) N/A -2.9(20.3) -26.0(23.5)
0KZ N/A -18.8(27.0) -24.0(28.1) N/A -26.8(23.9) -37.5(24.0)
TCZ N/A -26.5(25.5) -30.0(22.6) N/A N/A N/A
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Table 4. Patient-reported outcomes during RCTs and their respective OLE studies RA0057 and RA0089. (Continue)

RCT RAO056/RA0057 RCT RAO083/RA0089
Patients n/N (%) =MCID
PBO N/A 14/40 (35.0) 11/20(55.0) N/A 7124 (29.2) 9/14(64.3)
0KZ N/A 73/111 (65.8) 48/69 (69.6) N/A 54178 (69.2) 34/42 (81.0)
TCZ N/A 28/35(80.0) 19/22 (86.4) N/A N/A N/A
PAAP
Mean (SD)
PBO 57.1(23.9)[n=39] 56.7(25.1)[n=39] 40.4(27.7) [n=20] 53.4(19.2) [n=24] 47.0(21.3) [n=24] 19.7 (14.3) [n=14]
0KZ 62.4(21.6) [n=113] 42.2(25.2)[n=113] 35.3(23.1)[n=69] 58.0(21.7)[n=78] 32.6(20.5)[n=78]  23.3(19.5) [n=42]
TCZ 61.3(17.1) [n=36] 34.3(21.0) [n=36]  27.7(20.9) [n=23] N/A N/A N/A
Mean (SD) change from RCT baseline
PBO N/A -0.4(29.6) -13.9(35.6) N/A -6.5(24.7) -31.4(21.9)
0KZ N/A -20.2(27.3) -26.8(30.1) N/A -25.3(25.4) -35.0(28.9)
TCZ N/A -27.1(23.4) -35.6(22.0) N/A N/A N/A
Patients, n/N (%)
=MCID
PBO N/A 13/39(33.3) 9/20 (45.0) N/A 8/24(33.3) 11/14(78.6)
0Kz N/A 731113 (64.6) 51/69 (73.9) N/A 50/78 (64.1) 34/42 (81.0)
TCZ N/A 30/36(83.3) 19/23 (82.6) N/A N/A N/A
EQ-5D, mean (SD)
PBO 56.3(18.5)[n=40] 49.7(25.0) [n=40] 59.6(24.2) [n=21]  57.3(19.3)[n=24] 51.2(17.7)[n=24] 73.2(16.4) [n=14]
(o]\04 53.5(20.9) [n=113] 64.4(20.8) [n=113] 72.1(18.8)[n=69] 53.2(18.3)[n=78] 66.9(20.6) [n=78]  75.5(18.9) [n=42]
TCZ 51.8(22.2)[n=36] 70.0(19.9)[n=36] 77.3(14.8) [n=23] N/A N/A N/A
BRAF-MDQ
Mean (SD)
PBO 35.2(17.4)[n=40] 31.7(17.7)[n=40] 23.7(17.8) [n=20] 24.3(11.4)[n=24] 18.3(12.5) [n=24] 13.5(9.5) [n=14]
0Kz 34.8(16.3) [n=113] 23.4(15.6) [n=113] 19.5(15.5) [n=68] 24.0(11.7)[n=78] 12.5(8.3) [n=78]  11.7(8.3) [n=42]
TCZ 34.7(17.1) [n=35] 21.3(18.3) [n=35] 21.6(19.7) [n=23] N/A N/A N/A
Mean (SD) CFB
PBO N/A -3.6(13.5) -8.4(15.3) N/A -6.0(10.4) -10.7 (10.8)
(0] w4 N/A -11.4(12.8) -13.3(13.2) N/A -11.5(9.8) -12.4(11.9)
TCZ N/A -13.4(12.9) -13.3(12.5) N/A N/A N/A
Patients n/N (%)
=MCID
PBO N/A 16/40 (40.0) 10/20(50.0) N/A 17/124(70.8) 12/14(85.7)
0KZ N/A 83/113(73.5) 51/68 (75.0) N/A 64/78 (82.1) 30/42 (71.4)
TCZ N/A 27135(77.1) 17123 (73.9) N/A N/A N/A

BRAF-MDQ: Bristol Rheumatoid Arthritis Fatigue-Multi Dimensional Questionnaire; CFB: change from baseline; EQ-5D: EuroQol 5-Dimensions Questionnaire (& the visual analogue score is reported
here); HAQ-DI: Health Assessment Questionnaire-Disability Index; MCID: minimal clinically important difference; N/A: not applicable; PAAP: Patient’s Assessment of Arthritis Pain; PBO: placebo; PtGA:
Patient’s Global Assessment of Disease Activity; OKZ: olokizumab; OLE: open-label extension; RCT: randomized controlled trial; SD: standard deviation; TCZ: tocilizumab; Week number, from RCT
baseline; MCID improvement criteria were: HAQ-DI - score decrease of =0.22, 25 BRAF-MDQ - score decrease of 17.5%, PtGA and PAAP - score decrease of =10 mm; proportions of patients achieving

normative values were calculated for HAQ-DI (<0.5).

The OLE data related to improvements in clin-
ical efficacy and PROs are in line with those
reported with other anti-IL-6 biologic agents
(33, 34) and provide support for extended use
of OKZ.

Our data provided useful information regard-
ing long-term use of OKZ; however, we do
acknowledge several limitations. First, our
studies were open-label and included only 1
dose of OKZ, thus making it difficult to put the

observations into proper context. Second, our
sample size was relatively small, and there was
gradual attrition of patients for various reasons,
including premature termination of trials. Final-
ly, our studies included only patients with pre-
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Figure 3. Blood biochemistry parameters’ dynamics during RA057/RA089 clinical trials from

RCTs baseline.

G, giga=107% 0 indicates baseline numbers that were within the normal range (hemoglobin
mean baseline [standard deviation]) of hemoglobin numbers (g/L) were decreased: in RA0057
within the lower limit of norm -126,0(12,3) for OKZ, 129,3(13,3) for PBO and 124,2(9,9) for TCZ and
in RA0089 below the lower limit of norm - 116,2(13,6) for OKZ and 119,5(15,0) for PBO.

RCT: randomized controlled trial; OKZ: olokizumab; PBO: placebo; TCZ: tocilizumalb; SD: standard deviation.

viously failed anti-TNF therapies and thus may
not be generalizable to the full RA population.

In conclusion, we present long-term safety, ef-
ficacy, and PRO data from 2 phase Il RCT and
OLE studies of OKZ. Our data showed that OKZ
is generally well tolerated during long-term
use with a safety profile similar to that of ap-
proved anti-IL-6 biologics with no unexpected
safety findings. Clinical efficacy of OKZ seen
during RCT phase of these studies is main-
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tained during OLE, and improvements in PROs
are consistent with other efficacy outcomes.
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