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Abstract

Objectives. The aim was to evaluate the safety and effectiveness of sarilumab in RA patients after
inadequate response (IR) to janus kinase inhibitors (JAKIi) and tocilizumab.

Methods. The prospective, observational, 24-month single-arm PROSARA study (SARILL08661) is
currently running in Germany at 96 sites. RA patients were prospectively selected at the physician’s
discretion according to label. This interim analysis included 536 patients over a treatment course of
<6 months. Patients were stratified in four groups according to pretreatment before the start of sarilu-
mab therapy: last prior treatment JAKi (JAKI-IR); last prior treatment tocilizumab (tocilizumab-IR); any
other biological DMARD (bDMARD) in treatment history (-lDMARD TH); and patients who had not re-
ceived any bDMARDs or targeted synthetic (ts) DMARDs (b/tsDMARD naive) before.

Results. For this preplanned interim analysis, 536 patients were included in the baseline population,
of whom 502 patients had at least one corresponding post-baseline effectiveness assessment docu-
mented (main analysis population). In all analysed cohorts, safety was consistent with the anticipated
profile of sarilumab, without new safety signals. Six months of sarilumab treatment attenuated disease
activity in JAKIi-IR, tocilizumab-IR, bDMARD TH and b/tsDMARD-naive patients to a very similar extent.
Physical function did not change substantially over the course of treatment. Rates of premature study
discontinuation were comparable between cohorts.

Conclusion. Sarilumab treatment was effective in patients with IR to JAKi and tocilizumab, with an
expectable safety profile and drug retention over 6 months. Confirmation of these promising results
should encourage further studies on this treatment sequence, which is of high practical relevance.

Study registration. Paul-Ehrlich-Institut—Federal Institute for Vaccine and Biomedics, SARILL08661.
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Key messages

o Sarilumab effectively attenuates disease activity of RA patients with inadequate response to janus kinase inhibitors

or tocilizumab.

o Safety in patients pretreated with janus kinase inhibitors or tocilizumab was consistent with the anticipated profile

of sarilumab.

Introduction

RA is a chronic inflammatory disease leading to progres-
sive joint destruction, pain and decreased life expec-
tancy. About 1% of the German population is affected
by RA [1]. Among others, the cytokine IL-6 plays an im-
portant role in onset and sustaining the disease and un-
derlying inflammation [2]. Accordingly, blockade of IL-6
signalling by the monoclonal antibody sarilumab has
been demonstrated to be an effective treatment ap-
proach for RA in clinical trials [3-6]. Sarilumab is ap-
proved for the treatment of adults with moderately to
severely active RA and inadequate response (IR) to
DMARDs [7].

However, the repertoire of treatments for RA com-
prises numerous conventional synthetic (cs), biological
(b) and targeted synthetic (ts) DMARDs [8, 9]. EULAR
recommendations for the management of RA instruct
that treatment with a different mode of action of
bDMARD or tsDMARD should be considered if a prior
bDMARD or tsDMARD treatment has failed [10].
However, clinical data on safety and efficacy are not
available for all possible combinations of switches be-
tween mode of action among bDMARDs and
tsDMARDs. Especially, insights into treatment with
bDMARDs after inadequate responses to janus kinase
inhibitors (JAKI) or IL-6 receptor inhibitors are sparse.

PROSARA is a PROspective, multicentre, non-
interventional study to evaluate the safety and effective-
ness of SArilumab for the treatment of active RA in reg-
ular care in Germany (SARILL08661). Preliminary
PROSARA data showed improvement of RA symptoms
in patients switched from JAKi to sarilumab [11]. The
aim of the present PROSARA interim analysis is to vali-
date and expand insights into safety and effectiveness
of sarilumab after IR to JAKi and tocilizumab over a
course of 6 months.

Methods
Study and interim analysis design

PROSARA is currently running in Germany at 96 sites,
with 722 enrolled RA patients (last patient in: 1 February
2021) to be treated with sarilumab for <24 months. RA
patients were selected prospectively at the physician’s
discretion according to label, and medical history was
documented before treatment. All patients gave in-
formed consent before study enrolment. The PROSARA
protocols were approved by the Ethics Committee of

the Charité—Universitdtsmedizin Berlin and documented
at Paul-Ehrlich-Institute (Federal Institute for Vaccines
and Biomedicines).

The frequency of documented visits was scheduled
according to German treatment guidelines for RA [12]
after 1-2months, 3, 6, 12 and 24 months. Annual in-
terim analyses were planned prospectively to evalu-
ate real-world patient populations that are often
excluded from clinical trials ahead of final database
lock.

In order to avoid the possibility that inhibition of the
IL-6 pathway via sarilumab makes a disproportionate
contribution to the DAS using CRP (DAS28-CRP) [13],
we chose, for this analysis, to evaluate the clinical dis-
ease activity index (CDAI) instead of the DAS28-CRP.
Furthermore, swollen joint count (SJC) and tender joint
count (TJC) were assessed to evaluate disease activity
and HAQ-disability index (HAQ-DI) to measure physical
function.

Patient cohorts

Seven hundred and twenty-two RA patients are cur-
rently enrolled in PROSARA. However, the patient co-
hort for this interim analysis consisted of a baseline
population (n=536) and a main analysis population
(n=502). The baseline population included all enrolled
patients with any baseline data documented, whereas
the main analysis population comprised all patients
who had been administered sarilumab at least once,
with one baseline and at least one corresponding
post-baseline efficacy assessment. Therefore, patient
numbers differ between the baseline population and
the main analysis population.

The baseline population and the main analysis popula-
tion were stratified into four groups according to pre-
treatment before the start of sarilumab therapy: (1) last
prior treatment JAKi (JAK-IR); last prior treatment tocili-
zumab (JAK-IR); any other bDMARD in treatment history
(bDMARD THY); and patients who had not received any
bDMARDs or tsDMARDs (b/tsDMARD naive) before
(Supplementary Table S1, available at Rheumatology
Advances in Practice online).

Data analysis

All analyses within this interim analysis are descriptive
only to avoid a error accumulation. Descriptive statistics
were presented as absolute and relative frequencies or
means (s.D.).
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TasLeE 1 Baseline data on patient characteristics, disease activity and serological status

Parameter JAKi-IR Tocilizumab-IR bDMARD TH b/tsDMARD
naive

Number of patients, n 89 56 209 182

Patient Female sex, n (%) 69 (77.5) 45 (82.1) 160 (76.6) 133 (73.1)
characteristics Age, mean (s.n.), years 58.4(9.31) 60.4 (13.80) 58.3 (12.17) 59.2 (10.73)

BMI, mean (s.p.), kg/m? 28.7 (6.46) 27.1(5.95) 28.1(5.99) 28.3 (6.41)

Current smokers, % 27.6 17.9 23.9 25.3

Time since diagnosis of RA, 11.9 (8.18) 13.63 (10.63) 12.7 (10.27) 6.48 (7.24)

mean (s.D.), years
Concomitant csDMARDs with/
without/no information, %

18.0/75.3/6.7  14.3/50.0/35.7 38.3/48.8/12.9 33.5/48.4/18.1

Disease activity, CRP, mg/I 9(15.27) 10.1(40.42) 14.7 (22.46) 17.4 (35.79)
mean (s.p.) ESR, mm/h 27 7 (21.64) 12.5(18.33) 24.9 (19.61) 27 8(23.92)
SJC .4 (5.62) 3.9 (5.02) 4.4 (4.66) 9(5.11)
TJC .3(6.81) 6.6 (6.64) 7.2 (6.96) .1(6.99)
HAQ-DI .2(0.72) 1.1 (0.68) 1.2(0.70) .1(0.73)
DAS28 ESR 0(1.36) 3.5(1.86) 4.7 (1.37) 9 (1.45)
CDAI 26 4(14.21) 20.0 (15.21) 22.6 (12.56) 24 5(13.20)
Fatigue, VAS 53 5(24.98) 47.6 (29.62) 52.5 (27.64) 4 2 (28.50)
Serological sta- RF-positive, CCP-positive 36 (54.5) 21 (41.2) 89 (56.7) 71(53.4)
tus, n (%) RF-positive, CCP-negative 9(13.6) 9(17.6) 17 (10.8) 4(10.5)
RF-negative, CCP-positive 5(7.6) 6(11.8) 18(12 7) 6 (4.5)
RF-negative, CCP-negative 16 (24.2) 15 (29.4) 31(19.7) 42 (31.6)

Baseline data of patients, stratified by pretreatment: JAKi (JAKI-IR) or tocilizumab (tocilizumab-IR) as the last treatment before
sarilumab, in patients who had received either TNFi or non-TNFi at any time in their treatment history (bDMARD TH) and in
patients who had never received bDMARDs or tsDMARDs (b/tsDMARD naive) (see Supplementary Table S1, available at
Rheumatology Advances in Practice online). The baseline population is shown; therefore, baseline values might differ from base-
line values in Fig. 1. bDMARD: biologic DMARD; CDAI: clinical disease activity index; csDMARD: conventional synthetic
DMARD; HAQ-DI: HAQ-disability index; IR: inadequate response; JAKi: janus kinase inhibitor; SJC: swollen joint count; TJC:
tender joint count; TNFi: TNF inhibitor; tsSDMARD: targeted synthetic DMARD; VAS: visual analogue scale.

Results events (AEs)/serious AEs were reported in 75.6%/
19.5%, 55.3%/19.1%, 67.5%/15.0% and 61.8%/13.9%
Patient characteristics of JAKI-IR, tocilizumab-IR, bDMARD TH and b/

tsDMARD-naive patients, respectively. According to the

For this preplanned interim analysis, 536 patients (JAKi-
IR: n=89; tocilizumab-IR: n=56; bDMARD TH: n=209;
and b/tsDMARD naive: n=182) were included in the
baseline population, of which 502 patients (JAKI-IR:
n=282; tocilizumab-IR: n=47; bDMARD TH: n=200;
and b/tsDMARD naive: n=173) were eligible for the
main analysis population. In the main analysis popula-
tion, 56.1% of JAKIi-IR, 29.8% of tocilizumab-IR, 51.0%
of bDMARD TH and 52.0% of b/tsDMARD-naive
patients received glucocorticoids when starting sarilu-
mab therapy. In the baseline population, the mean (s.p.)
CDAl was 26.4(14.2) in JAKi-IR, 20.0(15.2) in
tocilizumab-IR, 22.6(12.6) in bDMARD TH and
24.5(13.2) in b/tsDMARD naive (Table 1). HAQ-DI at
baseline revealed a mean (s.n.) of 1.2(0.7) in JAKI-IR,
1.1(0.7) in tocilizumab-IR, 1.2(0.7) in bDMARD TH and
1.1(0.7) in b/tsDMARD-naive patients (Table 1).

Safety

Safety was consistent with the anticipated profile of sari-
lumab and without appearance of new signals. Adverse

https://academic.oup.com/rheumap

Medical Dictionary for Regulatory Activities (MedDRA),
documented SAEs (n>2) were categorized into the fol-
lowing system organ classes: blood and lymphatic sys-
tem disorders, cardiac disorders, gastrointestinal
disorders, general disorders and administration site con-
ditions, infections and infestations, musculoskeletal and
connective tissue disorders, nervous system disorders
and surgical and medical procedures (see
Supplementary Table S2, available at Rheumatology
Advances in Practice online, for more information).

Effectiveness

During 6 months of sarilumab treatment, CDAI improved
in JAKi-IR [from 26.2(14.18) to 12.8(11.27)] and
tocilizumab-IR [from (22.4(14.60) to 11.2(12.56)] to the
same extent as in the bDMARD TH cohort [from
22.8(12.69) to 10.7(9.79)] and b/tsDMARD-naive
patients [from 24.5(13.32) to 9.9(9.43)] (Fig. 1A).
Likewise, the TJC and the SJC decreased over treat-
ment course of 6 months in all four subgroups (Fig. 1B
and C).
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Fic. 1 Treatment effectiveness of sarilumab

12
A 40+ ) DA} Baseline months 3 months 6 months
. = JAKHR Mean | 262 7.8 144 128
& 30 @ tociizumabd-IR JAKi-R sD | 1418 1162 1082 1127
i} = bDMARD TH n 80 62 69 64
é 204 o bisDMARD naive Mean 224 12.6 10.1 11.2
z tocilizumab-IR sD | 146 11.68 8.75 12.56
m)] n 47 37 41 40
O 104 Mean | 228 147 124 10.7
bDMARD TH sD | 1269 1226 1088 9.79
0 n 195 146 174 149
Mean | 245 136 3 99
bitsDMARD naive | SD | 1332 1043  10.36 943
n 171 141 151 129
12
16 _ ) TJC Baseline months 3 months 6 months
I = JAKHR Mean | 8.2 55 39 33
= 124 & tocilizumab-IR JAKi-IR sD | 672 6.21 487 4.96
3 T = bDMARD TH n 80 62 69 64
£ 8- -3 bAsDMARD naive Mean | 7.3 37 23 3.2
; tocilizumab-IR sD | 672 560 34 526
= n 47 37 41 40
= 44 Mean | 7.3 18 36 3
bDMARD TH sD | 7.04 6.58 57 5.35
0 n 196 146 175 153
Mean 8.1 4.4 36 29
b/tsDMARD naive | SD | 7.04 6.14 563 529
n 171 141 151 129
C sJc " i+
10- i Baseline months 3 months 6 months
& JAKHR Mean | 6.4 38 26 26
E 8+ & tocilizumab-IR JAKI-IR SD 5.69 4.34 4.23 3.81
3 6 & bDMARD TH n 80 62 69 64
£ o bADMARD naive Mean | 43 77 75 T4
O 44 tocilizumab-IR sD | 514 2,58 2.01 365
= n 47 a7 41 40
0 o] Mean | 45 26 79 T3
bDMARD TH sD | 468 3.99 3.24 252
0 . n 196 146 175 153
BL 1-2 Mean 5 18 15 11
- b/tsDMARD naive | SD | 5.18 2.81 2.99 251
n 171 141 151 129
12
D HAQ-DI Baseline months 3 months € months
_.2.07 B JAKI-R Mean | 1.2 T 70 11
5 15 i esliabiR JAKI-IR sD | o072 0.64 067 071
® 1.5
g ‘= bDMARD TH 2 = = i !
£, e TR Mean | 1.1 10 11 11
5 1.04 fae tocilizumab- IR | SD | 086 073 088 074
; n 45 33 41 36
e
< 0.5 Mean | 1.2 1.1 11 11
I bDMARD TH sD | 069 0.69 072 073
n 194 137 163 141
0.0 BIL 112 é é Mean | 1.1 10 09 0.9
b/tsDMARD naive | SD | 073 0.72 0.70 0.70
months n 170 1341 148 125

Disease activity and physical function during sarilumab treatment over the course of 6 months, assessed by CDAI (A), TJC
(B), SJC (C) and HAQ-DI (D) in patients with janus kinase inhibitor (JAKI-IR) or tocilizumab (tocilizumab-IR) as the last treat-
ment before sarilumab, in patients who had received either TNFi or non-TNFi at any time in their treatment history
(bDMARD TH) and in patients who had never received bDMARDs or tsDMARDs (b/tsDMARD naive) (see Supplementary
Table S1, available at Rheumatology Advances in Practice online). Symbols show mean values, and error bars present the
s.0. The main analysis population is shown (n=2502). Therefore, the baseline values might differ from those in Table 1.
bDMARD: biologic DMARD; BL: baseline; CDAI: clinical disease activity index; HAQ-DI: HAQ-disability index; IR: inadequate
response; SJC: swollen joint count; TJC: tender joint count; TNFi: TNF inhibitor; tsDMARD: targeted synthetic DMARD.
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During the same time period, HAQ-DI remained rela-
tively stable in all stratified subgroups, without a notable
decrease (Fig. 1D).

Study drug discontinuation

Among the main analysis population, 48.8% (n=40) of
JAK-IR, 34.0% (n=16) of tocilizumab-IR, 38.5% (n=77)
of bDMARD TH and 34.1% (n=59) b/tsDMARD-naive
patients discontinued sarilumab prematurely. The reasons
for study drug discontinuation were specified as ongoing
remission/effectiveness (n=3), intolerance (n=>55), lack of
effectiveness (n=55), loss of effectiveness (effective at the
beginning; n=35), patients’ wish (n=15) or other reason
(n=28) (see Supplementary Table S3, available at
Rheumatology Advances in Practice online, for more
information).

Discussion

Switching of DMARDs owing to IR or toxicity is a perti-
nent issue in daily practice. EULAR recommendations
advise that a different mode of action should be consid-
ered if patients do not respond to treatment with a
bDMARD or tsDMARD [10]. Long-term extensions of
clinical trials for tofacitinib and baricitinib showed 23.1%
[14] and 17.1% [15] of discontinuations owing to AEs,
respectively. Also, real-world data on tocilizumab
revealed that 21.3% and 6.3% of patients discontinued
the study prematurely owing to lack of effectiveness and
intolerance, respectively [16]. However, the safety and
effectiveness of sarilumab after IR to bDMARDs or
tsDMARDs in daily practice has not been evaluated suf-
ficiently. The present interim analysis of PROSARA in-
vestigated this question, including pretreatment with
JAKi and tocilizumab. To the best of our knowledge,
these are the first data addressing this issue over a
course of 6 months in daily practice.

Regarding safety, the profile of adverse events was
similar to anticipated events, with no new signals. The
rate of AEs in this PROSARA interim analysis seems to
be somewhat lower than in integrated safety reports for
sarilumab [17]. This was also true for SAEs, at least when
compared with patients treated with sarilumab in combi-
nation therapy with csDMARDs [17]. Long-term safety
analysis for <3.5years revealed 11.0% SAEs in sarilumab
monotherapy, which was comparable to safety data from
this PROSARA interim analysis. The lower incidence of
(S)AEs might be caused by under-reporting or the shorter
duration of the observation period (6 months vs <7 years).

Similar rates of premature discontinuation of sarilu-
mab among JAKI-IR, tocilizumab-IR, bDMARD TH and
b/tsDMARD cohorts indicate that drug retention is com-
parable and that increased drop-out rates are not to be
expected in particular switch scenarios when adminis-
tering sarilumab after the respective pretreatments.

Regarding effectiveness, the present analysis shows a
decrease of CDAI, TJC and SJC, not only in patients
with IR to a last prior treatment of JAKi or tocilizumab,

https://academic.oup.com/rheumap
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but also in patients with TNFi- and non-TNFi-bDMARDs
in their treatment history and in b/tsDMARD-naive
patients. The therapeutic effect was very comparable to
a sarilumab switch in b/tsDMARD-naive patients and
patients pretreated with other bDMARDs. These results
argue for a CRP-independent effect in this cohort.

The data confirm preliminary results on safety and ef-
fectiveness of sarilumab after JAKi-IR [11] and extend
these insights by increased patient numbers and course
of treatment. Additionally, the attenuation of disease ac-
tivity after IR to tocilizumab supports supplementary
data from an open-label extension study evaluating
safety and efficacy of sarilumab after switching from i.v.
tocilizumab [18].

A substantial change in physical function, assessed by
HAQ-DI, was not observed in any of the subgroups ana-
lysed. This was contrary to sarilumab clinical trials in
which physical function was improved significantly in re-
spective observation periods [3-5]. A reason might be
the lower baseline of HAQ-DI scores or short-term fol-
low-up in the present interim analysis compared with the
clinical trial populations. Comparison of the present
HAQ-DI baseline data with a long-term analysis of sarilu-
mab efficacy [6] shows that physical function is sus-
tained after entering the open-label extension, rather
than being improved substantially. However, it is obvious
that PROSARA patient populations differ from the clinical
trial cohorts. Additionally, the duration of RA was longer
in some PROSARA subgroups (JAKI-IR, tocilizumab-IR
and bDMARD TH) compared with patients with IR to
MTX treated with sarilumab in combination therapy [3]
and patients treated with sarilumab in monotherapy [5] in
clinical trials. Given that it is known that responsiveness
in HAQ-DI scores is inversely associated with the mean
duration of RA [19], this explains, in part, the present
HAQ-DI irresponsiveness in PROSARA. However,
sarilumab-treated patients with IR to TNFi had a compa-
rable duration of RA at baseline and showed an improve-
ment of physical functions in another clinical trial [4].

This PROSARA interim analysis is still limited by low
patient numbers in stratified subgroups, especially in the
tocilizumab-IR cohort, which also made it impossible to
evaluate further the differences of sarilumab monother-
apy and combination therapy with concomitant
csDMARDs. Also, data on concomitant glucocorticoid
use and/or tapering during sarilumab treatment are lack-
ing. However, we believe that the observation period
and patient numbers of this interim analysis provide the
first evidence in favour of IL-6 receptor inhibitors in
patients with RA, especially after failure to JAKi, which
is encouraging for clinical practice and further research.

In summary, this analysis suggests that sarilumab
might represent an effective treatment option with an
expectable safety profile for patients with IR to JAKi or
tocilizumab.
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