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ABSTRACT

Introduction: The 1-year PROspective sari-
lumab (preFILled syringe/pen) multinational,
obsErvational (PROFILE) study evaluated the
real-world effectiveness and safety of sarilumab
in patients with moderate-to-severe rheumatoid
arthritis (RA).
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Methods: Safety endpoints included adverse
events (AEs) and lab abnormalities. Effective-
ness endpoints included the ACR core set. The
primary endpoint was the change from baseline
in Clinical Disease Activity Index (CDAI). All sta-
tistics are descriptive and p values were nominal.
Results: In total, 595 patients were treated, of
whom 223 (37.5%) received sarilumab mono-
therapy and 372 (62.5%) received combina-
tion therapy. Upon initiation of sarilumab, an
improvement in the mean (SD) CDAI score was
observed at week 24 [11.4 (10.3)] and was main-
tained through week 52 [10.0 (10.5)], resulting
in a mean [SD] reduction of -14.9 (12.7) and
-14.4 (12.9), respectively. There were consist-
ent improvements in disease activity that were
similar for patients on monotherapy vs. combi-
nation therapy. An increase in the proportion
of patients achieving remission and low disease
activity was reported. By week 52, both groups
had improved physical function and quality of
life. There were no new safety signals. The pro-
portions of any patients reporting a treatment-
emergent adverse event (TEAE) or serious treat-
ment-emergent AE (SAE) was 66.2% and 5.9%,
respectively, and were similar between both
treatment groups. Overall, 15.6% of patients
discontinued sarilumab treatment due to TEAEs.
The most commonly reported TEAE of interest
was neutropenia (14.1%).

Conclusions: In this 1-year, observational
real-world study, sarilumab therapy resulted in
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improved clinical outcomes. The safety profile
was consistent with that observed in sarilumab
randomized clinical trials.

This study was entered on the German website
(Paul Ehrlich Institute) on January 11, 2018,
with NIS No.: 423.

Keywords: Antirheumatic agents; Patient-
reported outcome measures; Quality of life;
Real-world; Rheumatoid arthritis; Sarilumab

Key Summary Points

Why carry out this study?

Sarilumab is approved for the treatment of
adult patients with rheumatoid arthritis (RA).
However, there is a need for longitudinal real-
world observational studies that can confirm
the information provided by randomized
controlled trials.

The PROspective sarilumab (preFILled
syringe/pen) multinational observational
(PROFILE) study evaluated the real-world
effectiveness and safety of sarilumab as
monotherapy or in combination with csD-
MARD:s in patients with moderate-to-severe
RA in routine clinical practice.

What was learned from the study?

This observational study confirmed the
safety and effectiveness of sarilumab in adult
patients with RA in routine clinical practice.

Improvements in clinical outcomes were
observed through week 52 for patients on
either sarilumab mono- or combination
therapy.

The safety profile of sarilumab was consistent
with that observed in randomized clinical tri-
als, and no new safety signals emerged.

INTRODUCTION

Clinical remission is considered as the main
therapeutic target for rheumatoid arthritis (RA)
management, but low disease activity (LDA) is
the best possible alternative [1]. Conventional
synthetic disease-modifying antirheumatic drugs
(csDMARDs) are commonly recommended as the
first-line treatment for RA [1]. A combination of
csDMARDs, such as methotrexate (MTX), with
biologic disease-modifying antirheumatic drugs
(bDMARDs) or targeted-synthetic DMARDs (tsD-
MARD:s) is recommended as the most effective
approach for the treatment of patients with RA
refractive to csDMARDs alone [1]. Alternatively,
tumor necrosis factor (TNF) inhibitors and treat-
ments targeting other pathways (interleukin-6
receptor [IL-6R] blockers, Janus-kinase [JAK]-
inhibitors, T-cell co-stimulation, and antiCD20
antibodies) are also considered in the treatment
of RA [2].

Interleukin-6 plays an important role in the
pathogenesis of RA by regulating chronic inflam-
mation that underlies both local and systemic
clinical symptoms of RA via cell signaling modu-
lated by membrane-bound and soluble IL-6R [3,
4]. Sarilumab is a human monoclonal antibody
that inhibits the binding of IL-6 to soluble and
membrane-bound IL-6R-a and is approved for
the treatment of adult patients with RA as mon-
otherapy or in combination with csDMARD:s [5,
6].

Although the efficacy and safety of sarilumab
are established in clinical trial settings, the
results may not be generalizable to real-world
clinical practice owing to the strict inclusion and
exclusion criteria used for the randomized con-
trolled trials (RCTs). Therefore, there is a need
for longitudinal real-world observational studies
that can confirm the information provided by
RCTs [7]. The PROFILE (PROspective sarilumab
[preFILled syringe/pen] multinational observa-
tional) study evaluated the real-world effective-
ness and safety of sarilumab with or without
csDMARDs in patients with moderate-to-severe
RA in routine clinical practice.
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METHODS

Study Design and Patients

PROFILE was an open-label, single-arm, multi-
national, observational, prospective, non-inter-
ventional 52-week study in adult patients with
moderate-to-severe RA. The non-interventional
nature of the study was ensured by enrolling
patients for whom the treating physician had
decided to initiate treatment independently of
the study (Supplementary Material Fig. S1). Data
were collected every 12 weeks after treatment
initiation until week 52 (study end). If a patient
prematurely discontinued sarilumab, they were
asked to continue in the study unless a new
bDMARD or tsDMARD was initiated. The study
was conducted across 74 sites in eight countries,
namely the USA, Canada, Belgium, Germany,
the Netherlands, Israel, France, and Italy.

The study protocol was approved by the insti-
tutional review boards/ethics committees (IRBs/
ECs), and each enrolled patient provided written
informed consent. The study was conducted in
accordance with the principles laid by the 18th
World Medical Assembly (Helsinki, 1964) and all
subsequent amendments.

Patient Population

Adult patients (>18 years of age) with a diagno-
sis of RA who agreed to sign a written informed
consent and fulfilled the 2010 American Col-
lege of Rheumatology (ACR)/European League
Against Rheumatism (EULAR) criteria [8] were
included in the study if the treating physician
had decided to initiate sarilumab before patient
inclusion and independently for the purpose of
the study or if they had received sarilumab treat-
ment up to 4 weeks before study enrollment or
within 8 weeks after the study enrollment.

Treatment

The prescription of sarilumab or any other
therapy was under the sole responsibility of
the investigator alone. Sarilumab dosing was
200 mg once every 2 weeks (q2w) subcutane-
ously administered in the abdomen, thigh, or

upper arm with dose reduction per the label
recommendation. Concomitant use of any b/
tsDMARDs with sarilumab was prohibited duz-
ing the study. If a switch to any b/tsDMARD was
necessary, treatment with sarilumab was discon-
tinued. Changes in csDMARDs treatment were
allowed.

Effectiveness Endpoints and Assessments

Effectiveness endpoints included the ACR core
set and patient reported outcomes (PROs). The
primary effectiveness endpoint was the change
from baseline in the Clinical Disease Activity
Index (CDAI) at weeks 24 and 52. The secondary
effectiveness endpoints were change from base-
line in the CDAI at weeks 12 and 36, and in the
Simplified Disease Activity Index (SDAI) at weeks
12, 24, 36, and 52; the proportion of patients at
weeks 12, 24, 36, and 52 achieving CDAI remis-
sion (<2.8); CDAI LDA (£10.0) response; disease
activity score (DAS)28 (for both C-reactive pro-
tein [CRP] and erythrocyte sedimentation rate
[ESR], separately)<2.6 and<3.2. Additionally,
the Routine Assessment of Patient Index Data
3 (RAPID3) was calculated post hoc using the
following equation:

HAQ-DI x ? + (Pain-VAS in cm) + (PtGA-VAS in cm)

Other secondary endpoints included changes
in physical function as assessed by the Health
Assessment Questionnaire—Disability Index
(HAQ-DI) and quality of life (QoL) endpoints
including morning stiffness-visual analog scale
(VAS) (scale: O mm [no problem] to 100 mm
[major problem]), pain-VAS (scale: O [no pain]
to 100 mm [severe pain]), Patient Global Assess-
ment (PtGA)-VAS (scale from 0 to 100 mm;
higher score representing a higher disease activ-
ity), and fatigue using the 13-item Functional
Assessment of Chronic Illness Therapy (FACIT-
F-13) questionnaire (score: each item from O [not
at all] to 4 [very much], with 52 as the highest
possible score and a higher score representing a
better QoL) and were assessed from baseline to
weeks 12, 24, 36, and 52. Exploratory endpoints
included reporting of extra-articular manifesta-
tions through week 52.
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Safety Assessments

Safety assessments included incidence of treat-
ment-emergent adverse events (TEAEs), serious
treatment-emergent AEs (SAEs), AEs of special
interest (AESI), and specific abnormalities in
laboratory test results. AEs were coded using
the Medical Dictionary for Regulatory Activi-
ties (MedDRA) version 24.0.

Statistical Analysis

A sample size of 1000 patients was planned
to provide adequate precision of estimation
in terms of 95% confidence interval (CI) for
the primary and secondary effectiveness end-
points and a 95% confidence to detect any
AE with an incidence of>0.3% (one patient
out of 333). Effectiveness and safety analyses
were conducted in all enrolled patients who
had received >1 dose of sarilumab for RA (ITT
population).

Patient demographics and baseline charac-
teristics, effectiveness (primary and secondary),
and safety endpoints were summarized with
descriptive statistics overall and by the initial
treatment regimen. For each effectiveness end-
point, either a clinical assessment or PRO, the
results were presented as follows:

Responders in ITT Population

The proportion of patients in the following cat-
egories were evaluated in the ITT population.

Data Available and Responders (Observed
Responders) Patients in whom the end-
points were assessed and classified as observed
responders based on the endpoint, such as
achieving remission, LDA response, or mini-
mal clinically important difference (MCID)
response.

Data Available and Non-responders (Observed
Non-responders) Patients in whom the end-
points were assessed and were classified as
observed non-responders.

Missing Data and Stayed on Treat-
ment Patients who stayed in the study and
remained on sarilumab, but their endpoint
measurements were not assessed (missing).

Missing Data and Discontinued Sari-
lumab Patients who discontinued sarilumab
and consequently their endpoint measurements
were not assessed (missing).

To adjust for missing values, we estimated the
proportions of responders in the ITT population
with the following imputation for patients with
missing data.

Missing Data and Stayed on Sarilumab
(Imputed as Observed) The response rate of
patients with missing data who stayed on sari-
lumab treatment was estimated utilizing the
same response rate as observed in the patients
with available data using the following formula:

R

(Nobserved—responders)/(Nobserved—responders
N

missing-data/stayed-in-treatment — Robserved =
+

observed-non-responders)

where R represents the response rate and N
represents the number of patients in the cohort
referenced per the subscript.

Missing Data and Discontinued Sarilumab
(Imputed as Non-responders) Patients with
missing data who discontinued sarilumab treat-
ment were imputed as non-responders.

With the imputation for the missing data
above, the estimated response rate in the ITT
population was calculated using the following
formula:

R

*
missing-data/stayed-in-treatment Robserved)/ Noverall

where N N

stayed-in-treatment + Ndiscontinued-treatment

overall = (Nobserved-responders +

N

overall = Nobserved T Nmissing-data/

Observed Score Change from Baseline

The observed mean (SD) score change from
baseline was calculated as follows: Only patients
with the endpoint measurement were included
in the analysis; patients with missing data, due
to either sarilumab discontinuation or no assess-
ment despite staying on the study treatment,
were not included.
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The changes from baseline in continuous
effectiveness measures were analyzed using
a mixed-effect model for repeated measures
(MMRM) approach for a comparison between
monotherapy and combination therapy, as well
as for a comparison among the subgroups. Of
note, the MMRM analysis assumed that the data
were missing at random (MAR).

A sensitivity analysis was performed in which
missing data in the post-baseline period were
imputed by the worst value available for each
patient. If only baseline values were available,
the missing post-baseline values were imputed
as the baseline value, which resulted in zero
change from baseline. Patients without baseline
assessments were regarded as missing completely
at random and excluded from the analysis. After
imputation, the changes from baseline in con-
tinuous effectiveness measures were analyzed
using the same MMRM approach for the com-
parison of monotherapy with combination
therapy.

As PROFILE was an observational study, all
comparisons were for exploratory purposes only;
no statistical significance was claimed, and the
nominal p values were reported. A post hoc
analysis was performed in which the p values
adjusted for a false discovery rate were calcu-
lated per the Benjamini-Hochberg procedure for
all the subgroup comparisons in CDAI changes
from baseline [9].

RESULTS

Patient Disposition and Baseline
Characteristics

Due to the COVID-19 pandemic, patient recruit-
ment slowed, and the enrollment stopped before
reaching the planned 1000 patients. Of the 649
patients screened, 612 patients were enrolled by
May 15, 2020, and met all eligibility criteria to
participate in the study (Fig. 1).

In total, 595 patients received at least one
dose of sarilumab and were included in the anal-
yses, with 223 (37.5%) patients receiving sari-
lumab monotherapy and 372 (62.5%) patients
receiving combination therapy; 315 (52.9%)

completed treatment with sarilumab and 280
(47.1%) discontinued treatment early. The most
commonly observed reasons for treatment dis-
continuation were lack of efficacy (151 [25.4%)]),
AEs/SAEs (93 [15.7%]), and others (25 [4.2%)]).

The mean (SD) age of the treated popula-
tion was 57.6 (11.8) years. Three-quarters of
the treated population were female (=448,
75.3%), and most patients were Caucasian
(n=503, 84.5%). Overall, two-thirds of patients
were overweight (defined as body mass index
[BMI] =25 and <30 kg/m?: n=173/548, 31.6%) or
obese (BMI>30 kg/m?: 198/548, 36.1%).

Most baseline demographic and disease char-
acteristics were similar among patients from
both treatment groups except for patients on
monotherapy who had a slightly longer mean
duration of disease than patients on combina-
tion therapy (11.2 vs. 9.3 years; Table 1). The
mean disease activity scores, including CDAI,
SDAI, swollen joint count (S§JC) 28, tender joint
count (TJC) 28, DAS28-CRP, and DAS28-ESR, at
baseline were similar between patients on sari-
lumab as monotherapy or combination therapy.

In total, 588 (98.8%) patients were treated
with RA medications that had been discon-
tinued before or were ongoing at the time of
sarilumab initiation. There were 331 (55.6%)
patients previously treated with bDMARDs
(monotherapy group: 133 [59.6%]; combina-
tion therapy group: 198 [53.2%]) and 95 (16.0%)
patients had received tsDMARDs (monotherapy
group: 48 [21.5%]; combination therapy group:
47 [12.6%]). A higher proportion of patients
on sarilumab monotherapy were previously
on>3 b/tsDMARDs before sarilumab initiation
compared with the combination therapy group
(23.8 vs. 15.6%). Overall, about one-third of
patients (monotherapy: 61 [27.4%]; combina-
tion therapy: 123 [33.1%]) received additional
concomitant medication for RA after initiation
of sarilumab (Table 1).

Sarilumab Exposure

The total cumulative exposure to sarilumab
during the study period was 443.4 years
among a total of 595 patients, of which 165.9
and 277.4 patient-years were accumulated
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649 patients screened

,| 37 were screened but not enrolled

A 4

612 patients enrolled

Reasons for exclusion:

* Failed eligibility criteria®: 14
* Refused: 16

* Other: 6

* Information missing: 1

Y

595 (97.2%) patients
treated with sarilumab

17 (2.8%) patients were
not treated with sarilumab * Withdrew consent: 5

v Reasons for not being
| treated with sarilumab:

¢ Didn’t initiate Sarilumab

A4

* Lack of efficacy: 151 (25.4%)
* AEs/SAEs: 93 (15.6%)

* Other: 25 (4.2%)

* Non-compliance: 7 (1.2%)

315 (52.9%) completed treatment with sarilumab
280 (47.1%) discontinued sarilumab treatment
Most common reasons for discontinuation:

treatment within 8 weeks
after enrolment: 12

A4

334 (56.1%) patients completed the study

Fig. 1 Patient disposition. AEs adverse events, SAEs serious adverse events. “A patient might have two or multiple failed

eligibility criteria

for monotherapy and combination therapy
groups, respectively (Supplementary Mate-
rial Table S1). The mean (SD) sarilumab treat-
ment duration was 38.9 (20.0) weeks and was
comparable between monotherapy and com-
bination therapy (38.8 [21.3] vs. 38.9 [19.2],
respectively). The proportion of patients per-
sistent with sarilumab therapy for the dura-
tion of the study was 52.9% (n=315), while
24.4% (n=145) switched to another bDMARD
or tsDMARD. The rate of sarilumab treatment
discontinuation was relatively steady through
the first 18 weeks and then decreased slightly
for both the treatment groups (Supplementary
Material Fig. S2).

Effectiveness Outcomes

CDAI
CDAI Remission (CDAI<2.8)

In the ITT population, 8.2% of patients were
observed responders at week 12 and 10.3% at
week 52; 25.0% of patients stayed on sarilumab
treatment without a CDAI assessment (miss-
ing data) at week 12 and 18.2% at week 52.
The proportion of patients in each of these two
categories were stable across the study visits
(Fig. 2a).
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Table 1 Bascline demographics and disease characteristics

Monotherapy (N =223) Combination therapy All treated (N=595)
(N=372)
Age, mean (SD), years 57.9 (12.6) 57.5 (11.4) 57.6 (11.8)
Female, 7 (%) 178 (79.8) 270 (72.6) 448 (75.3)
Caucasians, 7 (%) 198 (88.8) 305 (82.0) 503 (84.5)
N=212 N=353 N=565
Weight, mean (SD), kg 777 (19.3) 81.6 (18.6) 80.1 (18.9)
N=205 N=343 N=548
BMI, mean (SD), kg/m> 27.9 (6.4) 29.2 (6.8) 28.7 (6.7)
BMI group (kg/m?
<25, 7 (%) 70 (34.1) 107 (31.2) 177 (32.3)
>25 and <30, 7 (%) 69 (337) 104 (30.3) 173 (31.6)
>30, 7 (%) 66 (32.2) 132 (38.5) 198 (36.1)
Missing, 7 (%) 18 29 47
N=218 N=367 N=585
Duration of RA, mean (SD), years 11.2 (10.6) 9.3 (8.6) 10.0 (9.4)
RA severity (at study start)* N=222 N=372 N=5%
Moderate, 2 (%) 157 (70.7) 259 (69.6) 416 (70.0)
Severe, 7 (%) 65(29.3) 113 (30.4) 178 (30.0)
CDAL mean (SD) N=201 N=332 N=533
26.0 (13.0) 27.2(13.6) 267 (13.4)
SDAL mean (SD) N=164 N=292 N=456
27.4(13.8) 282 (13.7) 27.9 (13.7)
$JC (28), mean (SD) N=218 N=365 N=583
59 (5.3) 6.6(5.8) 6.3 (5.6)
TJC (28), mean (SD) N=218 N=365 N=583
8.8 (7.0) 9.2(7.1) 9.1(7.1)
PtGA (mm), mean (SD) N=207 N=343 N=550
60.4(23.6) 57.0 (24.9) 583 (24.5)
HAQ-DI score (0-3), mean (SD) N=208 N=346 N=554
15 (0.7) 14 (0.7) 14 (0.7)
DAS28-CRP, mean (SD) N=168 N=297 N=465
46(1.3) 47(1.2) 47(1.2)
DAS28-ESR, mean (SD) N=149 N=252 N=401
48(1.5) 49 (1.3) 49 (1.4)
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Table 1 continued

Monotherapy (N =223) Combination therapy All treated (N'=595)
(N=372)
Medications
Prior RA medications®, 7 (%) 217 (97.3) 371(99.7) 588 (98.8)
sDMARDs, 7 (%) 178 (79.8) 369 (99.2) 547 (91.9)
bDMARDs, 7 (%) 133 (59.6) 198 (53.2) 331 (55.6)
sDMARDs, 7 (%) 48 (21.5) 47 (12.6) 95 (16.0)
Number of prior b/ts DMARDs
0, 7 (%) 81 (36.3) 168 (45.2) 249 (41.8)
1,7 (%) 46 (20.6) 84 (22.6) 130 (21.8)
2,7 (%) 43 (19.3) 62 (16.7) 105 (17.6)
>3, (%) 53 (23.8) 58 (15.6) 111 (18.7)
Prior RA medications ongoing at baseline and 127 (57.0) 368 (98.9) 495 (83.2)
continued®, 7 (%)
csDMARDs, 7 (%) 0(0) 365 (98.1) 365 (61.3)
Methotrexate, 7 (%) 0(0) 279 (75.0) 279 (46.9)
NSAIDs, 7 (%) 52 (23.3) 118 (31.7) 170 (28.6)
Others, 7 (%) 43(19.3) 133 (35.8) 176 (29.6)

Prednisone equivalent daily dose at baseline, mg?

n (%) 73 (32.7) 154 (41.4) 227(38.2)
Mean (SD) 9.0 (6.9) 8.5(9.9) 8.6 (9.0)
Concomitant RA medications started after 61 (27.4) 123 (33.1) 184 (30.9)

sarilumab initiation, 7 (%)

sDMARDs, 7 (%) 10 (4.5) 54 (14.5) 64 (10.8)
NSAIDs, 7 (%) 10 (4.5) 18 (4.8) 28 (4.7)
Corticosteroids, 72 (%) 51(22.9) 86 (23.1) 137 (23.0)
Others, 7 (%) 9 (4.0) 16 (4.3) 25 (4.2)

bDMARD:s biologic DMARD, BMI body mass index, CDAI Clinical Disease Activity Index, CRP C-reactive protein, csD-
MARD:s conventional synthetic DMARD, DAS28 disease activity score in 28 joints, DMARD discase-modifying anti-rheu-
matic drug, ESR erythrocyte sedimentation rate, HAQ-DI Health Assessment Questionnaire—Disability Index, N number
of patients, z number of patients, NSAID nonsteroidal anti-inflammatory drug, P#tGA Patient Global Assessment, RA rheu-
matoid arthritis, SD standard deviation, SDATI Simplified Disease Activity Index, §JC swollen joint count, 7JC tender joint
count, sDMARD targeted synthetic DMARD, VA4S visual analog scale

*As per the investigator’s judgement

bPrior RA medications that had been discontinued before sarilumab initiation or were ongoing at the time of sarilumab ini-
tiation

“Prior RA medications that were ongoing at baseline and continued after sarilumab initiation

dPrednisone equivalent daily dose at baseline = (total prednisone equivalent doses in 4 weeks prior to sarilumab initiation
[mg, not including the date of sarilumab initiation])/28
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Fig.2 Observed
ITT population,

remission/LDA and missing data in
and observed mean change from base-
line in patients with data available. a CDAI remission
(CDAI<2.8) observed and missing data. b CDAI LDA
(CDAI < 10) observed and missing data. ¢ Observed CDAI
mean score change from baseline. d DAS28-CRP remission
(DAS28-CRP < 2.6) observed and missing data. ¢ DAS28-
CRP LDA (DAS28-CRP < 3.2) observed and missing data.
f Observed DAS28-CRP mean score change from baseline.
g DAS28-ESR remission (DAS28-ESR<2.6) observed
and missing data. h DAS28-ESR LDA (DAS28-ESR <3.2)
observed and missing data. i Observed DAS28-ESR mean
score change from baseline. j Observed SDAI mean score
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change from baseline. CDAI Clinical Disease Activity Index,
CRP C-reactive protein, DAS28 disease activity score in 28
joints, ESR erythrocyte sedimentation rate, LDA low discase
activity, MMRM mixed-effect model for repeated measures,
Rx treatment, SDAT Simplified Disease Activity Index, SE,
standard error. In each figure of the observed mean change
from baseline, the mean and SE at each visit were calculated
based on the observed data at the visit; the p values for a
comparison between monotherapy and combination therapy
were calculated using an MMRM approach that included
the initial treatment regimen, visit, and initial treatment
regimen-by-visit interaction as fixed effects and the baseline
value as a covariate
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Fig. 2 continued

The proportion of patients who were observed
as non-remission decreased from 45.7% at week
12 to 26.2% at week 52. However, the proportion
of patients who discontinued sarilumab treat-
ment increased from 21.0% at week 12 to 45.4%
at week 52. This change was consistent with the
scenario that the non-responders tended to dis-
continue treatment (Fig. 2a).

With the specified imputation, the estimated
CDAI remission rate in the ITT population was
12.1% at week 12 and 15.4% at week 52. The
proportions were stable across the study vis-
its. The estimated remission rates were similar
between the two cohorts of monotherapy and
combination therapy (Fig. 2a and Supplemen-
tary Material Fig. S3).

—©— Monotherapy
i ~ =~~~ Combination therapy

Mean change from baseline +/- SE

Monotherapy (n)
Combination therapy (n)
P-value

149
252

67
125
0.6158

0.2010

50
96
0.2598

46
89
0.7221

Mean change from baseline +/- SE

1201}

—©— Monotherapy
== -~ Combination therapy

52

Monotherapy (n)
Combination therapy (n)
P-value

164
292

78
146
0.4313

66
131
0.5121

63
110
0.4438

57
102
0.8004

CDAI LDA (CDAI<10.0)

In the ITT population, 25.0% and 24.4% of
patients were observed achieving CDAI LDA at
week 12 and week 52, respectively, and the pro-
portions were stable across the study visits. With
the specified imputation, the estimated CDAI LDA
rate was 36.7% at week 12 and 36.5% at week 52,
and the proportions were stable across the study
visits. These proportions were similar between the
cohorts of monotherapy and combination ther-
apy (Fig. 2b and Supplementary Material Fig. S3).

CDAI Change from Baseline over 52 weeks

Among patients (n=533/595) with available
scores in the ITT population, the mean (SD)
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CDAI score was 26.7 (13.4) at baseline. Upon
initiation of sarilumab, an improvement in the
mean (SD) CDAI score (14.4 [12.5]) was observed
at week 12 with a mean (SD) reduction of -11.7
(13.6). The observed mean (SD) CDALI score
decreased to 11.4 (10.3) at week 24, 10.9 (11.0)
at week 36, and 10.0 (10.5) at week 52, result-
ing in a mean (SD) reduction of -14.9 (12.7),
-14.7 (13.0), and -14.4 (12.9), respectively from
baseline.

Similarly, a reduction in the CDAI at week
12 was also observed for sarilumab either as
monotherapy or combination therapy (mean
[SD] change from baseline: —12.1 [14.0] vs.
—-11.5 [13.3], respectively); further an additional
moderate reduction was observed at week 24
(-15.7 [12.9] vs. —14.4 [12.6]) and was observed
through week 52 (-14.6 [12.4] vs. -14.3 [13.3],
respectively; Fig. 2¢).

Under the assumption of data MAR, the data
were analyzed based on MMRM model, and the
results showed a data pattern similar to Fig. 2c.

The sensitivity analysis showed a pattern
of CDAI change from baseline similar to the
observed CDAI, except for a smaller mean reduc-
tion from baseline. This was expected because of
imputation by the worst value, especially with a
sizable number of patients being imputed with
zero reduction from baseline due to no post-
baseline assessments. Additionally, the mean
reduction from baseline was stable from weeks
12-52 because of the additional moderate reduc-
tion at weeks 24-52, which was offset by addi-
tional missing data being imputed by the worst
value due to treatment discontinuation. The
mean CDAI changes from baseline were similar
across monotherapy and combination therapy
(data not shown).

A pattern similar to that of CDAI was observed
for all other effectiveness endpoints (DAS-28
CRP, DAS-28 ESR, and SDAI) (Fig. 2d-j and Sup-
plementary Material Fig. S3).

Routine Assessment of Patient Index Data 3
and PRO scores

In the ITT population, the observed proportion
of patients achieving the MCID of RAPID3 was
29.4% at week 12 and 21.2% at week 52. The
estimated proportions achieving the MCID of

RAPID3 with the specified imputation were
42.3% at week 12 and 31.4% at week 52. A con-
sistent improvement in the as observed popu-
lation and a slight decrease in patients achiev-
ing MCID over time were reported for RAPID3
(Fig. 3a-b and Supplementary Material Fig. S4j).

A similar pattern was observed for all other
PROs (HAQ-DI, FACIT-Fatigue, Pain-VAS, and
morning stiffness; Supplementary Material Fig.
S4a-k).

Subgroup Analyses: Clinical Disease Activity
Index Change from Baseline by Subgroups

When adjusted for baseline values, noticeable
differences (p<0.05) in the CDAI mean change
from baseline was observed through week 52
between countries and among patients with/
without prior tsDMARDs (Supplementary
Material Fig. S5). Also, a noticeable difference
(p<0.05) in the CDAI mean change from base-
line was observed among patients with/without
prior bDMARDs and on the number of prior
bDMARDs through week 36 and with/without
prior tumor necrosis factor inhibitor (TNFi) and
in the number of prior TNFis through week 24.

In the post hoc analysis, the p values adjusted
for a false discovery rate were less than 0.05 for
the differences in the CDAI mean change from
baseline at weeks 12, 24, and 36 between coun-
tries; at weeks 36 and 52 among patients with/
without prior tsDMARDs; at weeks 12 and 24
among patients with/without prior bDMARDs,
on the number of prior bDMARDs, and with/
without prior TNFi; and among patients on
the number of prior TNFis at week 24 (data not
shown).

However, without adjustment for the CDAI
baseline value, overall, the mean change from
baseline in the CDAI score was similar among
patients (Supplementary Material Fig. S6a—d).
The incidence of sarilumab discontinuations
increased with the number of prior bDMARDs
(Supplementary Material Fig. S7).

Safety Outcomes

The proportions of patients reporting any TEAE
(monotherapy: 65.0% [145/223]; combination
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Fig.3 Observed RAPID3 MCID response and miss-
ing data in ITT population, and observed mean change
from baseline in patients with data available. a RAPID3
change from baseline < —3.8 (MCID) observed and miss-
ing data. b Observed RAPID3 mean score change from
baseline. MMRM mixed-effect model for repeated meas-
ures, RAPID3 routine assessment of patient index data 3,

Rx treatment, SE standard error. The mean and SE at each
visit were calculated based on the observed data at the visit;
the p values for a comparison between monotherapy and
combination therapy were calculated using an MMRM
approach that included the initial treatment regimen, visit,
and initial treatment regimen-by-visit interaction as fixed
effects and the baseline value as a covariate

A\ Adis



Rheumatol Ther (2024) 11:1533-1550

1545

therapy: 66.9% [249/372]) or treatment emer-
gent SAEs (monotherapy: 5.4% [12/223]; com-
bination therapy: 6.2% [23/372]) were similar
between both treatment groups (Table 2). Two
patients died of TEAEs during the study: one
patient on monotherapy died of renal failure
and another patient with cardiac and pulmo-
nary comorbidities receiving combination ther-
apy died of acute respiratory failure. Overall,
15.6% of patients discontinued sarilumab treat-
ment due to TEAEs.

The most commonly reported TEAEs of inter-
est were neutropenia (14.1%), followed by injec-
tion site reactions (9.6%), elevation in lipids
(7.9%), hypersensitivity (7.2%), and thrombo-
cytopenia and potential risk of bleeding (6.6%).
In approximately half (46.7%) of the patients
with neutropenia, the dose was not changed. In
the other half of the patients, action taken for
neutropenia included dose reduction (21.5%),
drug interruption (16.3%), and drug withdrawal
(14.1%). A lower proportion of patients receiving
monotherapy vs. combination therapy reported
neutropenia (10.8 vs. 16.1%), thrombocytopenia
and potential risk of bleeding (5.4 vs. 7.3%), and
hepatic disorder (3.6 vs. 6.2%) as AEs of inter-
est. Whereas a similar proportion of patients
on monotherapy vs. combination therapy
reported herpes zoster infection (2.7 vs. 2.2%),
elevated lipids (8.1 vs. 7.8%), hypersensitivity
(8.5 vs. 6.5%), and injection site reactions (10.3
vs. 9.1%). At the end of the study (week 52),
the overall observed alanine aminotransferase
(ALT) elevation between 1 and 3xupper limit of
normal (ULN) was 16.8% (monotherapy: 15.3%
(13/85); combination therapy: 17.6% [27/153]);
no ALT elevations (>5x ULN) were observed.

DISCUSSION

In this real-world study, sarilumab therapy
resulted in improved clinical outcomes as
assessed by reduced CDAI, a consistent propor-
tion of patients achieving remission and LDA,
improved physical function as evaluated by the
HAQ-DI, and improved QoL with no new safety
signals by week 52.

The study enrolled patients from daily clini-
cal practice with a wide age range (23-88 years)
and almost no restrictions on the previous
classes of medications and concomitant medi-
cations. These data are consistent with those
from the sarilumab phase 3 RCTs, which dem-
onstrated the efficacy and safety of sarilumab
as monotherapy or in combination with csD-
MARDs in patients with moderate to severe
RA [10, 11]. Overall, and in all subgroups, a
decrease in the mean CDAI score at week 12
and an improvement at weeks 24, 36, and 52
with minor differences in the treatment regi-
men support the effectiveness of sarilumab
with or without csDMARD:s.

Another phase 3 study in Japanese patients
with active RA (HARUKA) reported that sari-
lumab either as monotherapy or in combina-
tion with non-MTX c¢sDMARDs was equally
effective and showed similar response rates,
DAS28-CRP< 2.6, and improved physical func-
tion measured by HAQ-DI [12]. A post hoc
analysis of MONARCH (patients from the
sarilumab monotherapy arm) and MOBILITY
(patients from the sarilumab plus MTX treat-
ment arm) studies demonstrated that the least
squares mean change from baseline for all
assessments (CDAI, DAS28-CRP, Hb, Pain-VAS,
and FACIT-F) were similar between the treat-
ment arms [13]. Previously published studies
on another IL-6R inhibitor, tocilizumab, have
demonstrated a similar efficacy and safety pro-
file when used as monotherapy, add-on, or in
combination with DMARDs or MTX in patients
with RA [14-17].

Although a combination of MTX and
bDMARDs is recommended for better clinical
outcomes, data from real-life registries report
that about one-third of patients with RA take
bDMARDs as monotherapy owing to intolerance
or contraindication to MTX [18]. Additionally,
real-world data across multiple countries indi-
cate that biologic monotherapy is recommended
by physicians or because of patients’ preference
[18-21]. Taken together, monotherapy of IL-6R
inhibitors (sarilumab and tocilizumab) can be
clinically effective, aid in defining treatment
strategies, and may improve treatment compli-
ance in patients who are intolerant to or do not
prefer MTX.
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Table 2 Safety

Monotherapy Combination therapy  All
(N=223) (N=372) (N=595)
Patients with any TEAE®, 7 (%) 145 (65.0) 249 (66.9) 394 (66.2)
Patients with any treatment emergent SAE, 7 (%) 12 (5.4) 23 (6.2) 35(5.9)
Patients with any TEAE leading to death®™, 7 (%) 1(0.4) 1(0.3) 2(0.3)
Patients with any TEAE leading to sarilumab discontinu- 34 (15.2) 59 (15.9) 93 (15.6)
ation, 7 (%)
Adverse events of interest
Neutropenia, 7 (%) 24(10.8) 60 (16.1) 84 (14.1)
Thrombocytopenia and potential risk of bleeding, 7 (%) 12 (5.4) 27 (7.3) 39 (6.6)
Serious infections, 7 (%) 3(1.3) 5(1.3) 8(1.3)
Herpes zoster, 7 (%) 6(2.7) 8(2.2) 14 (2.4)
Tuberculosis, 7 (%) 0(0.0) 1(0.3) 1(0.2)
Hepatic disorders, including LFT elevations, 7 (%) 8(3.6) 23(6.2) 31(5.2)
Confirmed upper/Lower GI perforationsd, 72 (%) 0(0.0) 0(0.0) 0(0.0)
Elevation in lipids, 7 (%) 18 (8.1) 29 (7.8) 47 (7.9)
Cardiovascular adverse events®, 7 (%) 2 (0.9)¢ 4(1.1)f 6(1.0)
MACE, 7 (%) 0(0.0) 2(0.5) 2(0.3)
Hypersensitivity, 7 (%) 19 (8.5) 24 (6.5) 43 (7.2)
Anaphylaxis, 7 (%) 0(0.0) 0(0.0) 0(0.0)
Injection site reactions, 7 (%) 23(10.3) 34(9.1) 57 (9.6)
Malignancys, 7 (%) 0(0.0) 2(0.5) 2(0.3)
Malignancy excluding NMSC, 7 (%) 0(0.0) 2(0.5) 2(0.3)
DVT/Pulmonary embolism®, 7 (%) 1(0.4) 1(0.3) 2(0.3)
Pregnancy’, 7 (%) 0(0.0) 0(0.0) 0(0.0)
Symptomatic overdose', 7 (%) 0(0.0) 1(0.3) 1(0.2)
Changes from baseline at week 52
ANC (Giga/l), mean (SD) N=46 N=105 N=151
-29(25) ~1.8(22) -22(2.3)
Hemoglobin (g/1), mean (SD) N=77 N=143 N=220
8.9 (14.0) 5.6 (11.1) 6.8 (12.3)
Hbalc (%), mean (SD) N=10 N=26 N=36
0.02 (0.5) -0.2(0.6) ~0.1(0.6)
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Table 2 continued
Monotherapy Combination therapy  All
(N=223) (N=372) (N=595)
ANC grade by week 52 N=56 N=125 N=181
Grade 0: > 2.0 Giga/l, 7 (%) 36 (64.3) 90 (72.0) 126 (69.6)
Grade 1: 2 1.5 to < 2.0 Giga/l, n (%) 12 (21.4) 23 (18.4) 35 (19.3)
Grade 2:> 1.0 to < 1.5 Giga/l, 7 (%) 7 (12.5) 9(7.2) 16 (8.8)
Grade 3:2 0.5 to < 1.0 Giga/l, 7 (%) 1(1.8) 3(24) 4(2.2)
Grade 4: < 0.5 Giga/l, 7 (%) 0(0.0) 0(0.0) 0(0.0)
ALT grade by week 52 N=85 N=153 N=238
<ULN, z (%) 71 (83.5) 124 (81.0) 195 (81.9)
>1to3xULN, n (%) 13 (15.3) 27 (17.6) 40 (16.8)
>3t05x ULN, 7 (%) 1(1.2) 2(1.3) 3(1.3)
>5x ULN, 7 (%) 0(0.0) 0(0.0) 0(0)

ALT alanine transaminase, ANC absolute neutrophil count, bDMARDs biologic disease-modifying antirheumatic drugs,
LFT liver function test, MACE major adverse cardiac event, N number of patients, NMSC non-melanoma skin cancer, SAE
serious adverse events, SD standard deviation, TEAE treatment-emergent adverse events, 774 transient ischemic attack, zsD-
MARD:s targeted synthetic disease-modifying antirheumatic drugs, ULN upper limit of normal

*Any AE that developed or worsened during the time from the first dose of the study treatment to the end of study or the
date of last dose plus 60 days, whichever is earlier

>TEAEs leading to death: renal failure (worsening of renal failure); acute respiratory failure (acute on chronic hypoxemic

respiratory failure)

“There was one additional death duc to a post-treatment AE (lung neoplasm malignant [lung cancer])

dPpotential upper/lower GI perforations: anal fistula

“Distal left anterior descending artery stenosis and TIA (z=2)

fAcute myocardial infarction, angina pectoris, myocardial infarction, and stroke (7= 4)

$Malignancy: Lung neoplasm malignant; malignant melanoma/basal cell carcinoma

hDVT/PE: Deep vein thrombosis; thrombophlebitis

{Adverse event of special interest

If left untreated, RA leads to functional decline,
pain, impaired health-related QoL, and early mor-
tality [22]. This necessitates a regular assessment
of the impact of RA on the overall QoL and, thus,
appropriate management [23]. Sarilumab therapy
resulted in sustained improvements in the HAQ-
DI, FACIT-fatigue, Pain-VAS, and morning stiff-
ness scores. As the difference in mean change
from baseline between the two treatment groups
was minimal for all PROs, these were reflected in
all clinical outcomes after sarilumab treatment
translating into overall patient benefits for both

treatment groups, which aligns with the results of
previously published studies [10-12]. The safety
and tolerability profiles of sarilumab as mono-
and combination therapy were comparable. The
TEAEs of interest were neutropenia and injection
site reactions and were consistent with those
reported in previously published phase 3 studies
(10, 11]. The most commonly observed reasons
for treatment discontinuation were lack of effi-
cacy, AEs/SAEs, and other. Previous studies have
reported that approximately 40-53% of patients
on their first biologic and 47-55% of patients on
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their>2 biologics discontinued or switched to a
different biologic within 1 year [24-26].

For the response analysis, missing data of
patients who discontinued the study treatment
were imputed as non-responders, whereas missing
data from patients who stayed on study treatment
were imputed based on the observed response rate
of those who were assessed. Considering a patient
who discontinued treatment as a non-responder
is a common practice in RA clinical studies. It is
reasonable to assume that the response rate of
patients who stayed in the study but with miss-
ing data is similar to those patients without miss-
ing data. After imputing for missing data, simi-
lar response rates were observed in patients on
mono- and combination therapy.

The limitations of the PROFILE study include
the open-label design, which may potentially
introduce bias because clinical assessments were
not blinded and treatment was not randomized.
To account for dropouts, we used an MMRM
analysis for continuous variables, which was valid
under the assumption of data being MAR. The
results were supported by the sensitivity analy-
sis with missing data being imputed by the worst
value. Also, the 52-week follow-up may limit the
overall interpretation of long-term effectiveness
and safety between monotherapy and combina-
tion therapy. The study did not document rea-
sons for discontinuation of prior treatment or
bDMARDs to explore further the relationship
between patient- or disease-related factors and
clinical outcomes. Radiographic outcomes were
not assessed. The study was not designed to report
the superiority of either of the treatment regi-
mens. With the enrollment stopped before reach-
ing the planned 1000 patients, the sample size of
595 treated patients still had adequate precision
for the summary statistics. However, the power to
detect an uncommon adverse event (0.3%) was
reduced to 83% from the planned 95%.

CONCLUSIONS

In this 1-year, observational, real-world study,
sarilumab therapy resulted in improved clini-
cal outcomes. Little difference was observed
between the outcomes of patients treated with

sarilumab as monotherapy and combination
therapy. The safety profile observed in this rou-
tine clinical practice setting is consistent with
that in sarilumab randomized clinical trials, and
no new safety signals emerged.
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