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ORIGINAL ARTICLE
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sarilumab plus methotrexate on disease
activity, physical function and
radiographic progression: 5 years of
sarilumab plus methotrexate treatment
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ABSTRACT

Objective In MOBILITY (NCT01061736), sarilumab
significantly reduced disease activity, improved physical
function and inhibited radiographic progression at week 52
versus placebo in patients with rheumatoid arthritis (RA) and
an inadequate response to methotrexate. We report 5-year
safety, efficacy and radiographic outcomes of sarilumab
from NCT01061736 and the open-label extension (EXTEND;
NCT01146652), in which patients received sarilumab 200 mg
every 2 weeks (q2w) + methotrexate.

Methods Patients (n=1197) with moderately to severely
active RA were initially randomised to placebo, sarilumab
150 mg or sarilumab 200 mg subcutaneously g2w plus
weekly methotrexate for 52 weeks. Completers were
eligible to enrol in the open-label extension and receive
sarilumab 200 mg g2w + methotrexate.

Results Overall, 901 patients entered the open-label
extension. The safety profile remained stable over 5-year
follow-up and consistent with interleukin-6 receptor
blockade. Absolute neutrophil count <1000 cells/mm?® was
observed but not associated with increased infection rate.
Initial treatment with sarilumab 200 mg + methotrexate
was associated with reduced radiographic progression
over 5 years versus sarilumab 150 mg + methotrexate or
placebo + methotrexate (mean+SE change from baseline
in van der Heijde-modified Total Sharp Score: 1.46+0.27,
2.35x+0.28and 3.68+0.27, respectively (p<0.001 for each
sarilumab dose versus placebo)). Clinical efficacy was
sustained through 5 years according to Disease Activity
Score (28-joint count) using C reactive protein, Clinical
Disease Activity Index (CDAI) and Health Assessment
Questionnaire-Disability Index. The number of patients
achieving CDAI <2.8 at 5 years was similar among initial
randomisation groups (placebo, 76/398 (19%); sarilumab
150 mg, 68/400 (17%); sarilumab 200 mg, 84/399 (21%)).
Conclusion Clinical efficacy, including inhibition of
radiographic progression, reduction in disease activity
and improvement in physical function, was sustained with
sarilumab + methotrexate over 5 years. Safety appeared
stable over the 5-year period.

Key messages

What is already known about this subject?

» In the phase Ill MOBILITY trial (part B cohort 2;
NCT01061736), sarilumab (150 and 200 mg every 2
weeks plus weekly methotrexate (MTX)) was shown
to significantly reduce disease activity, improve
physical function and inhibit radiographic progres-
sion at week 52 versus placebo (plus MTX) in adult
patients with rheumatoid arthritis (RA) and an inade-
quate response to MTX.

What does this study add?

» In this open-label extension study, the safety profile
of sarilumab remained stable over 5-year follow-up
and was consistent with interleukin 6 blockade, with
most common adverse events being injection-site
erythema, neutropenia, and upper respiratory tract
infection.

» The clinical efficacy of sarilumab, including inhibition
of radiographic progression, reduction in disease ac-
tivity and improvement in physical function (accord-
ing to DAS28-CRP, Clinical Disease Activity Index and
Health Assessment Questionnaire-Disability Index),
was sustained over 5 years. While initial treatment
with either dose of sarilumab was associated with
significantly better radiographic outcomes versus
placebo over 5 years of follow-up, the best outcomes
were observed in patients initially randomised to sa-
rilumab 200 mg in the double-blind study.

How might this impact on clinical practice or

future developments?

» These results support the long-term use of sarilum-
ab for adult patients with RA and an inadequate re-
sponse to MTX.

INTRODUCTION
Rheumatoid arthritis (RA) is a chronic
systemic inflammatory autoimmune disease
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characterised by persistent joint inflammation, which
leads to bone and cartilage destruction, deformation and
disability." In addition to progressive joint damage, RA is
associated with a range of extra-articular manifestations,
including cardiovascular disease, fatigue, pain and depres-
sion.” The articular and systemic manifestations of RA
are mediated, in part, by cytokines such as interleukin 6
(IL-6).>* IL-6 is a pleiotropic cytokine that plays a role in
homeostasis, metabolism and regenerative processes.” IL-6
levels increase locally in response to infection or injury,
promoting proinflammatory activities. In autoimmune
conditions, such as RA, persistently elevated IL-6 levels can
contribute to chronic inflammation and disease progres-
sion.’

Sarilumab is a human monoclonal antibody that binds
membrane-bound and soluble IL-6 receptor-o to inhibit
IL-6-mediated cis- and trans-signalling, and is approved
for the treatment of adults with moderately to severely
active RA.” The safety and efficacy of sarilumab admin-
istered subcutaneously as monotherapy and in combi-
nation with conventional synthetic disease-modifying
antirheumatic drugs (csDMARDs) have been demon-
strated in active-comparator and placebo-controlled
phase III trials in adults with RA.*"

The phase III randomised controlled trial MOBILITY
(part B cohort 2; NCT01061736) demonstrated superi-
ority of subcutaneous sarilumab administered at doses
of 200 mg and 150 mg every 2 weeks (q2w) plus meth-
otrexate (MTX) compared with placebo plus MTX in
reducing the signs and symptoms of RA, improving
physical function and inhibiting progression of radio-
graphic structural damage in patients with RA and an
inadequate response to methotrexate (MTX-IR).®

Although the benefit-risk profile of sarilumab has
been demonstrated in the short to medium term, the
use of therapies in chronic disease necessitates long-
term evaluation. Consequently, there is a need to
evaluate safety and efficacy associated with long-term
sarilumab use.'! This analysis assessed the safety and effi-
cacy of sarilumab over 5 years of treatment in patients
who completed the double-blind study and entered the
open-label extension (EXTEND; NCT01146652).

METHODS

The multicentre, randomised, double-blind, placebo-
controlled study has previously been described.® The
study was an operationally seamless phase II/III study.
Part A was the phase II dose-ranging portion, and part
B was the phase III portion of the study. Two cohorts
of patients were enrolled in part B: those who were
randomised before dose selection (cohort 1) and those
who were randomised after dose selection (cohort 2). In
part B cohort 2, MTX-IR adult patients with moderately
to severely active RA were randomised (1:1:1) to placebo,
sarilumab 150 mg or sarilumab 200 mg subcutaneously
q2w in combination with weekly MTX for 52 weeks. After
16 weeks, patients with <20% improvement from baseline

in either swollen joint count or tender joint count at
two consecutive visits were offered rescue therapy with
open-label sarilumab 200 mg q2w for the remainder of
the study. Patients who completed the study were eligible
for enrolment in the open-label extension in which they
received sarilumab 200 mg q2w plus MTX. All patients
continued to receive MTX background therapy, which
could be reduced, discontinued or switched to an alter-
native approved non-biological DMARD for safety or
tolerability reasons. Reasons for MTX discontinuation
were not recorded. Patients were excluded from the
open-label extension if they had adverse events (AEs) or
other abnormalities that would adversely affect participa-
tion in the study, determined according to investigator
judgement or protocol. The studies were conducted in
accordance with Good Clinical Practice and with the
principles stipulated in the Declaration of Helsinki;
all protocols and patient information materials were
approved by appropriate ethical review boards and all
patients provided written informed consent.

Dose reduction to sarilumab 150 mg q2w was
permitted for patients who recovered following a labo-
ratory event, which included absolute neutrophil count
(ANC) 2500—<1000 cells/mm?® (once ANC had returned
to >1000 cells/mm?), platelet count >50-<100x10"
cells/L (once platelet count had returned to >100x10°
cells/L), alanine aminotransferase (ALT) 3-5x the
upper limit of normal (ULN; once ALT had returned to
<3 ULN) or per investigator judgement. Sarilumab was
to be permanently discontinued in cases of significant
laboratory abnormalities (ALT >5x ULN or ALT >3x
ULN with concomitant total bilirubin >2x ULN; neutro-
phil count <500 cells/mm® or neutrophil count <1000
cells/mm?’ with evidence of infection; platelet count
<50x10 cells/L or platelet count <100x10 cells/L with
evidence of bleeding), opportunistic infection, active
tuberculosis, positive culture for non-tuberculosis
mycobacteria, hypersensitivity or anaphylactic reac-
tions, severe neurological disease, HIV positive status,
acute renal failure, pregnancy, use of other biological
agents or any AEs deemed by the investigator to jeop-
ardise patient safety.

The last visit of the double-blind study was the first
visit in the open-label extension. The primary objec-
tive of the open-label extension was to evaluate the
long-term safety of sarilumab in patients with RA. The
secondary objective was to assess the long-term efficacy
of sarilumab. Safety and efficacy assessments and labo-
ratory tests were conducted every 4 weeks up to week
12, every 12 weeks up to week 96 and then at 24-week
intervals. Additional laboratory testing, including
haematology and liver function tests, were performed
at week 2, week 6 and week 10. AEs were collected
throughout the study.

The safety population comprised all patients who
received at least one dose of sarilumab. Safety assess-
ments included incidences of treatment-emergent AEs,
serious treatment-emergent AEs, adverse events of

2

Genovese MC, et al. RMD Open 2019;5:e000887. doi:10.1136/rmdopen-2018-000887



8 Rheumatoid arthritis

special interest (AESIs) and changes in specific labo-
ratory parameters. Serious infections were defined as
infections requiring hospitalisation and/or intrave-
nous antibiotics. Major adverse cardiovascular events
(MACE) were reviewed by an independent cardiovas-
cular adjudication committee and suspected gastro-
intestinal perforations were confirmed by medical
review. Leucopenia was included as an AESI to capture
investigator-reported AEs of neutropenia. Thrombo-
embolic events were not prespecified as an AESI in the
study protocols but are reported here post hoc based
on the Medical Dictionary for Regulatory Activities
high-level group term ‘Embolism and thrombosis’.
Incidence rates by 6-month interval were analysed for
serious adverse events (SAEs), serious infections, malig-
nancies, MACE, injection-site reactions, ANC <1000
Cells/mmg, ALT >3x ULN and platelet count <100x10°
cells/L. The exact method was used to calculate 95%
Cls for proportions. Incidences of infection and serious
infection were calculated by maximum neutropenia
grade recorded at any time during the study. For infec-
tions that occurred within 12 weeks after an ANC assess-
ment, incidence of infection or serious infection was
calculated by the last ANC assessment before the onset
of the infection.

Clinical efficacy assessments included Disease Activity
Score (28 joints) using C reactive protein (DAS28-CRP)
and proportion of patients achieving DAS28-CRP <3.2
and <2.6; Clinical Disease Activity Index (CDAI) and
proportion of patients achieving CDAI <10 (CDAI
low disease activity) and <2.8 (CDAI remission); and
Health Assessment Questionnaire-Disability Index
(HAQ-DI) and proportion of HAQ-DI responders
(change from baseline of 20.22). Efficacy results are
presented as observed, including patients who received
rescue medication with sarilumab 200 mg q2w but
excluding patients who discontinued study medication,
without imputation for missing data. Responder rates
are presented as a percentage of the intention-to-treat
(ITT) population and as a percentage of the number of
patients assessed (observed case approach). There was
no confirmatory analysis for the efficacy variables. The
baseline value for efficacy parameters was the original
baseline from the double-blind study.

Radiographic progression was assessed by change
from baseline in van der Heijde-modified Total Sharp
Score (mTSS) recorded in four reading campaigns
(one campaign in the double-blind phase and three
campaigns in the open-label extension). In a reading
campaign, independent readers were presented with
a predefined set of images comprising radiographs
of hands and feet from specific timepoints during
the study. Readers were blinded to the chronological
order, patient identity and treatment group. A post
hoc integrated analysis was conducted to analyse radio-
graphic progression based on all available campaign
data. Repeated measurements by visit were analysed
using a linear mixed-effects model with baseline mTSS,

region and prior biological use as covariates and visit,
treatment and the interaction of visit and treatment
in the model and nested subjects in each campaign
(campaign (reader) was a random effect as conducted
previously'?). Compound symmetry was chosen as a
variance correlation structure. The change from base-
line in mTSS at each timepoint was estimated by least-
squares means. The percentage of patients with no
mTSS progression at the end of the open-label exten-
sion (change from baseline <0 and <0.5) was analysed
in the last reading campaign. For this analysis, data
collected after treatment discontinuation or starting
rescue medication were used as observed. The linear
extrapolation method was used to impute missing
mTSS. Patients with still missing mTSS after the impu-
tation step were considered as progressors. All analyses
were performed using SAS version 9.2 or above (SAS
Institute, Cary, North Carolina, USA).

RESULTS

Patient characteristics and disposition

Of the 1197 adult patients who entered the double-blind
trial (placebo, n=398; sarilumab 150 mg, n=400; sarilumab
200 mg, n=399), more patients in the placebo group
(n=156) than in the sarilumab 150 mg group (n=55) or
sarilumab 200 mg group (n=46) received rescue therapy. A
total of 901 patients completed the double-blind trial and
enrolled in the open-label extension: 307 from the placebo
group, 300 from the sarilumab 150 mg group and 294
from the sarilumab 200 mg group. Two patients were not
treated; therefore, 899 received sarilumab 200 mg (online
supplementary figure 1). During the open-label extension,
discontinuation rates were similar across original treatment
groups (figure 1). Overall in the double-blind study and the

Plcekba + MTX
— Sanilwreb 1530 mg gl + MTX
——— Baailmreb 300 mg glw + MTX

ieussd

2 m B R4
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Comtining on study treatment { %)
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T
] 4

Time years)

Numbsr at risk

Placebao 398 332 72 2532 228 2\
Sarilumab 150 mgq2w 400 317 259 7 217 19%
Sarilumab 200 mg q2w 39 313 263 2411 ] 208
Figure 1 Kaplan-Meier estimate of continuation in the

double-blind study and the open-label extension by original
randomised treatment group. MTX, methotrexate; g2w, every
2 weeks.

Genovese MC, et al. RMD Open 2019;5:6000887. doi:10.1136/rmdopen-2018-000887


https://dx.doi.org/10.1136/rmdopen-2018-000887
https://dx.doi.org/10.1136/rmdopen-2018-000887

I

RMD Open

Table 1

Demographics and disease activity at entry into the double-blind study by original randomisation group for the
double-blind (n=1197) and open-label extension (n=901) populations

Double-blind study

Open-label extension

Sarilumab q2w + MTX

Sarilumab g2w + MTX

Placebo + 150 mg 200 mg Placebo + 150 mg 200 mg
Parameter at double-blind study baseline MTX (n=398) (n=400) (n=399) MTX (n=307) (n=300) (n=294)
Female, n (%) 321 (81) 319 (80) 337 (84) 246 (80) 241 (80) 246 (84)
Age, mean (SD), years 50.9 (11.2) 50.1 (11.9)  50.8 (11.8) 50.8 (10.7) 50.3 (11.8) 50.2 (11.6)
Prior biological DMARD use, n (%) 86 (22) 87 (22) 84 (21) 71 (23) 75 (25) 64 (22)
Duration of RA, mean (range), years 9 (0-44) 10 (0-45) 9 (0-34) 9 (0-44) 10 (0-45) 9 (0-34)
Seropositive for RF, n (%) 336 (84) 345 (87)* 328 (83)* 260 (85) 261 (88)t 250 (85)1
Seropositive for anti-CCP autoantibody, n (%) 340 (85) 359 (90)t 337 (85)F 264 (86) 273 (91) 255 (87)§
Tender joint count (0-68), mean (SD) 26.8 (13.7) 27.2 (14.1)  26.5(14.5) 26.8 (13.6) 27.4 (14.4) 26.9 (14.4)
Swollen joint count (0-66), mean (SD) 16.7 (9.3) 16.6 (9.0) 16.8 (9.7) 17.1 (9.4) 16.7 (9.2) 17.0 (9.5)
CRP, mean (SD), mg/L 20.5 (23.0) 22.5(23.1) 22.2(23.8) 20.1 (22.1) 22.8 (24.0) 21.5 (20.6)
DAS28-CRP, mean (SD) 5.9 (0.9) 6.0 (0.9) 6.0 (0.9) 5.9 (0.9) 6.0 (0.9) 6.0 (0.9)
HAQ-DI, mean (SD) 1.6 (0.7) 1.6 (0.6) 1.7 (0.6) 1.6 (0.7) 1.6 (0.6) 1.7 (0.6)

*For RF, n=396 for sarilumab 150 mg and n=397 for sarilumab 200 mg.
TFor RF, n=298 for sarilumab 150 mg and n=293 for sarilumab 200 mg.

FFor anti-CCP, n=398 for sarilumab 150 mg and n=293 for sarilumab 200 mg.

§n=293.

CCBP, cyclic citrullinated peptide; CRP, C reactive protein; DAS28-CRP, Disease Activity Score (28 joints) using C reactive protein; DMARD, disease-
modifying antirheumatic drug; HAQ-DI, Health Assessment Questionnaire-Disability Index; MTX, methotrexate; g2w, every 2 weeks; RA, rheumatoid

arthritis; RF, rheumatoid factor; SD, standard deviation.

open-label extension, discontinuations due to safety reasons
were reported in 340 patients (28%); discontinuations due
to non-safety reasons were reported in 222 patients (19%),
including 52 patients (4%) due to lack of efficacy and 29
(2%) due to poor compliance with the protocol. At base-
line of the double-blind study, demographics and disease
characteristics of patients who enrolled in the open-label
extension were similar both between treatment groups and
to those of the total population who were randomised in
the double-blind study (table 1). Demographics and patient
characteristics were also similar across original randomisa-
tion groups at baseline of the open-label extension (online
supplementary table 1).

Adverse events

Across the double-blind study and the open-label
extension, mean exposure to either dose of sarilumab
was 3.3 years (median exposure: 4.1 years), maximum
exposure was 5.9 years, cumulative exposure was 3767
patient-years (PY), and 476 patients (42%) were treated
for 2240 weeks (approximately 5 years; online supple-
mentary table 2). The exposure-adjusted incidence
rates of AEs and SAEs were 137.7 and 9.1 per 100 PY,
respectively, for patients receiving either dose of sari-
lumab (table 2). The most common AEs (with any dose
of sarilumab) were injection-site erythema (incidence
rate 13.5 per 100 PY), neutropenia (12.8 per 100 PY)
and upper respiratory tract infection (7.6 per 100 PY;
table 2). The most common AESIs were infections (inci-
dence rate 55.1 per 100 PY), injection-site reactions
(21.6 per 100 PY) and leucopenia (17.7 per 100 PY;

online supplementary table 3). The incidence rate of
AEs was generally stable over >5 years of treatment and
there was no signal for an increased rate over time for
any of the AEs (including SAEs and serious infections)
when analysed by 6-month interval (online supplemen-
tary figure 2).

Laboratory abnormalities

Elevations of ALT to >3x ULN occurred in 158 patients
(14%) receiving either dose of sarilumab and normal-
ised on treatment in 84 (53%) of these patients
(online supplementary table 4). ANC <1000 cells/mm3
occurred in 143 patients (13%) receiving either dose of
sarilumab and normalised on treatment in 104 (73%)
of these patients. Platelet counts <100x10 cells/L were
observed in 33 patients (3%) receiving either dose of
sarilumab and normalised on treatment in 20 (61%) of
these patients.

Infections

Serious infections occurred at a rate of 3.9 events per
100 PY in patients treated with either dose of sarilumab
(online supplementary table 3). The incidence of
infections and serious infections was similar between
patients with and without a recorded event of neutro-
penia at any time during the study (online supplemen-
tary table 5). Moreover, the incidence of infection was
similar between patients with a lowest on-study ANC
of 21500 cells/mmg—lower limit of normal (grade 1
neutropenia), >1000-<1500 cells/mm® (grade 2) and
>500-<1000 cells/mm”® (grade 3). Of the total 2109
infections observed, 1879 (49.1 events per 100 PY)
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Table 2 Investigator-reported treatment-emergent AEs in the double-blind study and the open-label extension combined
n_ (n_/100 PY)
Sarilumab 150 mg Sarilumab 200 mg Any sarilumab
AE initial dose + MTX initial dose*+ MTX doset+ MTX
Summaryt
Any AE 299 (182.3) 668 (142.0) 1041 (137.7)
SAE 36 (10.3) 183 (9.9) 313 (9.1)
AE leading to discontinuation 56 (16.1) 172 (8.4) 318 (8.4)
AE leading to death 2 (0.6) 7 (0.3) 16 (0.4)
AEs with incidence rate >5 per 100 PY in any dose group$§
Cumulative total AE observation period, PY BOOI0 2082.5 3826.0
Injection-site erythema 77 (21.7) 267 (12.8) 518 (13.5)
Neutropenia (1 8.0) 235 (11.3) 491 (12.8)
Upper respiratory tract infection 7(13.2) 145 (7.0) 289 (7.6)
Accidental overdosef] ( 4) 137 (6.6) 220 (5.8)
Urinary tract infection 24 (6.8) 124 (6.0) 213 (5.6)
ALT increased 43 (12.1) 108 (5.2) 211 (5.5)
Viral upper respiratory tract infection 32 (9.0 84 (4.0) 172 (4.5)
Bronchitis 9 (5.3) 104 (5.0) 173 (4.5)
Injection-site pruritus 28 (7.9) 75 (3.6) 132 (3.5)
Influenza 9 (5.3) 53 (2.5) 111 (2.9)
Headache 22 (6.2) 41 (2.0) 83 (2.2)

*Including placebo patients from the double-blind phase who switched to sarilumab 200 mg in the open-label extension.

TAny dose includes exposure on all sarilumab doses.
FIncidence rate (n/100 PY) for summary is over time to first event.

§Incidence rate (n/100 PY) is over cumulative total AE observation period.
YJAdministration of two or more doses of study drug during an interval <11 days.
AE, adverse event; ALT, alanine aminotransferase; MTX, methotrexate; n., number of events; n./100 PY, number of events per 100 PY; PY,

patient-years; SAE, serious adverse event.

occurred within 12 weeks after an ANC assessment. ANC
values were normal at the last ANC assessment before
infection for the majority of infections occurring within
12 weeks after an ANC assessment (1652/1879 (88%);
online supplementary table 6). Similar results were
observed for serious infection: ANC values were normal
at the last ANC assessment before serious infection for
125/130 (96%) serious infections occurring within 12
weeks of an ANC assessment. Herpes zoster infection
was reported in 19 patients (1.6%; 0.5 events per 100
PY); all cases were non-disseminated.

Other safety findings

Malignancies occurred in 22 patients (1.9%; 0.6 events
per 100 PY). The most common malignancies (occur-
ring in >1 patient) were basal cell carcinoma (n=4;
0.4%), malignant melanoma (n=3; 0.3%) and breast
cancer (n=2; 0.2%). There were five confirmed cases of
gastrointestinal perforation (0.1 events per 100 PY): two
upper and three lower (online supplementary table 3).
Lipid elevations were reported in 149 patients treated
with any dose of sarilumab (13.1%; 5.6 events per
100 PY) and included increased levels of total choles-
terol (n=15; 1.3%; 0.5 events per 100 PY), low-density

lipoprotein cholesterol (n=12; 1%; 0.4 events per 100
PY) and high-density lipoprotein cholesterol (n=2;
0.2%; <0.1 events per 100 PY). There were 13 MACE
(1.1%; 0.3 events per 100 PY), which consisted of cardi-
ovascular death (n=5), myocardial infarction (n=4) and
stroke (n=4). Thromboembolic events (as reported by
the investigators and evaluated post hoc; not a prespec-
ified AESI) occurred at a rate of 0.9 per 100 PY.

Radiographic outcomes

This integrated analysis incorporates radiographic data
from four different reading campaigns that assessed
data at years 5, 4, 3 and baseline (n=660 patients;
campaign 4), years 3, 2 and baseline (n=717; campaign
3), years 2, 1 and baseline (n=810; campaign 2) and
year 1, month 6 and baseline (n=1158; campaign 1).
At 5 years, mean (SE) changes from baseline in mTSS
score were 1.46 (0.27), 2.35 (0.28) and 3.68 (0.27) in
the sarilumab 200 mg, sarilumab 150 mg and placebo
initial randomisation groups, respectively (p<0.001 for
each sarilumab dose vs placebo). In the groups initially
assigned to sarilumab 150 or 200 mg, mTSS progression
was reduced compared with the group initially assigned
to placebo throughout the open-label extension with
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Figure 2 Estimated mean change from baseline in mTSS.
*Nominal p<0.001 versus placebo. mTSS, van der Heijde-
modified Total Sharp Score; MTX, methotrexate; g2w, every
2 weeks; SC, subcutaneously.

sarilumab 200 mg (figure 2). The trajectory of mean
mTSS progression in the group initially assigned to
placebo showed a marked inflection at 1 year, coin-
ciding with the switch to open-label sarilumab 200
mg. Notably, the different trajectories of radiographic
progression observed between the three treatment
groups from year 1 were sustained over the succeeding
years of follow-up; patients initially treated with sari-
lumab 200 mg sustained a lower mean mTSS score at
5 years than patients initially treated with either sari-
lumab 150 mg or placebo.

At b years, the proportion of patients with no mTSS
progression (change from baseline <0) was 47.1%
(107/221), 42.2% (94/223) and 37.2% (87/234) in the
sarilumab 200 mg, sarilumab 150 mg and placebo initial
randomisation groups, respectively. Results were the
same for mTSS non-progression defined as change from
baseline <0.5.

Clinical efficacy

Clinical efficacy according to DAS28-CRP, CDAI and
HAQ-DI was sustained through 5 years of follow-up.
At year 5, mean (SE) DAS28-CRP scores were similar
among initial randomisation groups: sarilumab 200
mg, 2.21 (0.07); sarilumab 150 mg, 2.36 (0.08) and
placebo, 2.43 (0.09) (figure 3A), having decreased by
62% with sarilumab 200 mg from 5.97 (0.04) at baseline
(based on 208/399 patients with data at year 5). Like-
wise, the proportions of patients achieving DAS28-CRP
<2.6 and <3.2 were similar among initial randomisation
groups after 1 year of open-label sarilumab treatment
in the extension study (ie, at 2 years of follow-up) and
remained generally similar thereafter to 5 years of
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Sarilumab 150 mg q2w SC + MTX
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6=

;
|
|
|
|
i
|

7 | H

4 b :

& AN '

o 1 '

% \ b i

& 44 N \ i

Z NN, !

a \ & g

= 1) 3
§ \ |
- &\:‘\ ‘

34 N Yyt

4! s
1:\’* :*4:;‘;_4_4\%:}4: %:':#:::j

'
'
T

T T T 1
0 24 52 100 148 196 244

(Year 1) (Year 2) (Year 3) (Year 4) (Year 5)
Number of patients Time (weeks)
Placebo 398 363 330 270 249 231 207
Sarilumab 150 mg 399 354 314 257 238 219 195
Sarilumab 200 mg 399 346 307 262 237 225 208
(B) CDAI Randomised in the Open-label sarilumab 200 mg q2w + MTX in the open-label extension
double-blind study
509
i
'
i
'
404 4 ]
'
'
'
2 \ '
A4 304 R "
= i '
2 i :
{;':) \i\ i 1
5 . 5 i
s NS
5 '
%ﬁ N
1)
|
104 T s _ :
H?“; i e = e e
'
i
0 T T T T T T 1
0 24 52 100 148 196 244
(Year 1) (Year 2) (Year 3) (Year 4) (Year 5)
Number of patients Time (weeks)
Placebo 397 363 331 271 249 231 209
Sarilumab 150 mg 399 354 315 258 238 221 199
Sarilumab 200 mg 399 350 311 262 238 226 211
(C) HAQ-DI Randomised in the Open-label sarilumab 200 mg q2w + MTX in the open-label extension

double-blind study

Mean HAQ-DI +SE
S
h

|
'
'
'
'
'
'
'
'
'
'
'
'
'
'
L
i
Iy
'
1|
T
a
1
'
'
'
'
'
'
T

N 1
1.0 T, |
r &l # J’ # * l
= % = H — ——
‘“’ — =
0.84 1
0.6 T T T T T 1
0 24 52 100 148 196 244
(Year 1) (Year 2) (Year 3) (Year 4) (Year 5)
Number of patients Time (weeks)
Placebo 398 369 331 269 250 227 211
Sarilumab 150 mg 400 359 318 257 238 220 198
Sarilumab 200 mg 399 348 310 262 237 227 212

Figure 3 Mean clinical efficacy scores over time, as
observed, without imputation for missing patients: (A)
DAS28-CRP, (B) CDAI and (C) HAQ-DI. CDAI, Clinical
Disease Activity Index; DAS28-CRP, Disease Activity
Score (28 joints) using C reactive protein; HAQ-DI,
Health Assessment Questionnaire-Disability Index; MTX,
methotrexate; g2w, every 2 weeks; SC, subcutaneously.
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Figure 4 Proportions of patients at each year achieving: (A) DAS28-CRP <2.6, (B) DAS28-CRP <3.2, (C) CDAI<2.8, (D)
CDAI<10, (E) HAQ-DI >0.22 and (F) HAQ-DI >0.30. In the ITT analysis, the denominator for percentages at all timepoints is the
ITT population. In OC analysis, the denominator for percentages is the number of patients in the assessment at that timepoint.
CDA\, Clinical Disease Activity Index; DAS28-CRP, Disease Activity Score (28 joints) using C reactive protein; HAQ-DI, Health
Assessment Questionnaire-Disability Index; ITT, intention to treat; MTX, methotrexate; OC, observed cases; g2w, every 2

weeks; SC, subcutaneously.

follow-up (figure 4A,B). Results for CDAI were similar
to those for DAS28-CRP. At year 5, mean (SE) CDAI
was 6.56 (0.49), 7.76 (0.63) and 8.38 (0.68) in the sari-
lumab 200 mg, sarilumab 150 mg and placebo initial
randomisation groups, respectively (figure 3B), having
decreased by 83% with sarilumab 200 mg from 40.4
(0.62) at baseline (based on 211/399 patients with data
at year 5). The proportions of patients achieving CDAI
<2.8 and <10 were similar among initial randomisation
groups after 1 year of open-label sarilumab treatment
in the extension study (ie, at 2 years of follow-up) and

remained generally similar thereafter through 5 years of
follow-up (figure 4C,D). Results for physical function,
assessed by HAQ-DI, were similar to those observed for
DAS28-CRP and CDAI; mean (SE) HAQ-DI scores at 5
years were 0.88 (0.049), 0.86 (0.046) and 0.93 (0.049)
in the sarilumab 200 mg, sarilumab 150 mg and placebo
initial randomisation groups, respectively (figure 3C),
having decreased by 47% with sarilumab 200 mg from
1.69 (0.03) at baseline (based on 211/399 patients with
data at year 5). The proportions of patients achieving
HAQ-DI 20.22 and 20.30 were similar among initial
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randomisation groups after 1 year of open-label sari-
lumab treatment in the extension study (ie, at 2 years
of follow-up) and remained generally similar thereafter
through 5 years of follow-up (figure 4E,F).

Dose reduction and MTX discontinuation

Dose reduction from sarilumab 200 to 150 mg occurred
in 177 patients (20% of 899 patients treated with sari-
lumab 200 mg). The most common reasons for dose
reduction were ANC decrease (n=108, 61% of patients
who reduced their dose) and ALT elevation (n=44, 25%).
Following temporary discontinuation, sarilumab was rein-
itiated at the reduced dose of 150 mg once ANC levels
returned to =1000 cells/ mm? or ALT levels returned to
<3x ULN. ANC reductions and ALT elevations started to
improve within 1 month of dose reduction and improve-
ments continued thereafter (online supplementary table
7). Clinical efficacy was sustained after dose reduction
(online supplementary figure 3).

In total, 92 patients discontinued MTX during the
open-label extension: 10 patients switched to an alter-
native approved csDMARD and 82 patients permanently
discontinued MTX and received sarilumab monotherapy.
Clinical efficacy was sustained in those patients remaining
in the study after MTX discontinuation.

DISCUSSION

The safety and efficacy of sarilumab 200 mg and 150 mg
plus MTX were previously demonstrated in MTX-IR
patients with moderately to severely active RA in the 52-week
double-blind study.® Results from this 5-year analysis of the
open-label extension study confirm the long-term safety
and efficacy of sarilumab in this group of patients.

The safety profile of sarilumab was stable over 5 years of
follow-up and observations were generally consistent, not
only with those in the randomised portion of the study
but also with other studies in the sarilumab RA clinical
programme.** " In addition, the safety findings are consis-
tent with the anticipated safety profile of IL-6 blockade."*
No new safety signals emerged and the most common AEs
were injection-site erythema, neutropenia, upper respira-
tory tract infection, urinary tract infections and increased
ALT. Occurrence of injection-site reactions was common
(21.6 events per 100 PY) but consistent with long-term data
for subcutaneous tocilizumab (26.1 events per 100 PY),
another IL-6 receptor antagonist."” Neutropenia was also
common with sarilumab treatment, which is consistent with
the phase III clinical trials of sarilumab and with this class
of therapy.*'’ ' However, despite neutropenia occurring
at a rate of 12.8 events per 100 PY at any sarilumab dose,
the infection rate reported in these patients was low, which
suggests that neutropenia related to sarilumab treatment is
not associated with an increased risk of infection. Further-
more, the last ANC recorded before onset of infection or
serious infection was normal in the majority of cases. These
results are consistent with a post hoc analysis of three sari-
lumab phase III trials and patients entering the open-label
extensions of two of these trials.'"® The post hoc analysis

also found that the majority of patients in the randomised
controlled trials and open-label extensions who tempo-
rarily discontinued treatment with sarilumab due to low
ANC were able to continue or reinitiate sarilumab with no
apparent clinically meaningful impact on long-term effi-
cacy or safety.'® Published data suggest that patients with
RA are at a twofold higher risk of herpes zoster infection
than individuals without RA,"” but the reported rate was
low in the open-label extension (0.5 events per 100 PY) and
comparable to the general population (0.3-0.5 events per
100 PY).'® While the absolute incidence of AEs was lower in
the patients initially randomised to sarilumab 150 mg than
those receiving the 200 mg dose, the exposure-adjusted
incidence rates were higher. This result should be inter-
preted with caution, due to the limited duration of expo-
sure in the sarilumab 150 mg group and the relatively small
number of events. Furthermore, the absolute incidence
of AEs in the double-blind phase was lower in patients
randomised to sarilumab 150 mg than those randomised
to sarilumab 200 mg.® No increases in rates of AEs or SAEs
were observed with increasing exposure duration and the
incidence rates of AEs and laboratory abnormalities gener-
ally remained stable when analysed over time by 6-month
interval. Furthermore, the incidences of injection-site reac-
tions and ALT >3x ULN declined over time.

It has previously been reported that patients with RA
are at an increased risk of gastrointestinal perforation,
which is a rare but SAE." ** Although gastrointestinal
perforations were reported infrequently over long-term
sarilumab use in the extension study (two upper and three
lower gastrointestinal perforations), the protocol exclu-
sion of patients with a history of diverticulitis—another
recognised risk factor for gastrointestinal perforation'*—
may have mitigated against the risk of gastrointestinal
perforation in this population. Investigation of potential
gastrointestinal perforation should take into consider-
ation the C reactive protein-lowering effect of IL-6 signal-
ling inhibition.

Evidence suggests that patients with active, untreated
RA have reduced total, low-density lipoprotein and high-
density lipoprotein cholesterol levels, despite a 50% higher
cardiovascular risk than the general population.®' ** This
effect is known as the lipid paradox. Although increases in
low-density lipoprotein cholesterol were observed in this
open-label extension, MACE were reported infrequently.
This supports previous findings with IL-6 receptor inhibi-
tors suggesting thatincreases in serum lipids associated with
effective RA immunosuppression do not increase cardio-
vascular event risk.”> Other analyses across phase III clin-
ical trials of sarilumab observed that sarilumab treatment
was associated with an increase in lipid levels compared
with placebo and adalimumab; however, levels of lipopro-
tein (a) (a cardiovascular risk marker) were reduced and
lipid elevations were largely associated with a reduction in
inflammatory markers (serum amyloid A and C reactive
protein).** ® These results suggest that inhibition of IL-6
signalling does not affect cardiovascular risk, despite the
effects on lipid levels.
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Preventing joint damage progression is an important
therapeutic goal in RA and joint damage can progress
in patients despite clinically quiescent disease.” Initial
treatment with either dose of sarilumab was associated
with significantly better radiographic outcomes versus
placebo over 5 years of follow-up, with the best outcomes
observed in patients initially randomised to sarilumab
200 mg in the double-blind study. These treatment
differences persisted through year 5 in the open-label
extension, at which time all patients were receiving sari-
lumab 200 mg. This suggests that the excess structural
damage observed in patients who had received placebo
or sarilumab 150 mg during the double-blind study likely
occurred during that first year of study treatment. These
results are consistent with other studies that have demon-
strated improvements in long-term outcomes with early
intensive treatment in patients with RA.*?' Further-
more, these results support an analysis demonstrating
suppression of circulating biomarkers of bone resorption
and synovial damage with sarilumab plus MTX versus
placebo plus MTX in MTX-IR patients.”

Clinical efficacy, according to DAS28-CRP, CDAI and
HAQ-DI, was sustained through 5 years of follow-up.
Similar changes from baseline in DAS28-CRP, CDAI and
HAQ-DI were observed regardless of the initial rando-
misation group in the randomised portion of the study.
Improvements in the proportions of patients achieving
DAS28-CRP <3.2 and <2.6 and CDAI <10 and <2.8
continued over time. These results are consistent with—
and build on—the 2 year observations."”

Among the main limitations associated with long-term
extension studies is enrichment of the cohort for patients
who respond well to treatment and tolerate any AEs they
encounter. As a result, the measurement of continuous vari-
ables can be influenced by the progressively smaller number
of patients who remain in the study. To help minimise this
bias, the absolute numbers of patients are presented at
each relevant timepoint in addition to percentage response
rates. Furthermore, ITT analyses are presented alongside
completer analyses for dichotomous variables.""

In conclusion, the durable efficacy of sarilumab was
demonstrated through 5 years of follow-up in an open-
label extension study, and reductions in disease activity,
inhibition of radiographic progression and improve-
ments in physical function were observed. No new safety
signals were identified, and the safety profile remained
stable and consistent with IL-6 blockade.
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