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ABSTRACT

Objectives Disease activity control in patients with
systemic lupus erythematosus (SLE) with corticosteroid
and immunosuppressant withdrawal is a treatment

goal. We evaluated whether this could be attained with
sequential subcutaneous belimumab (BEL) and one cycle
of rituximab (RTX).

Methods In this phase 3, double-blind BLISS-BELIEVE
trial (GSK Study 205646), patients with active SLE
initiating subcutaneous BEL 200 mg/week for 52 weeks
were randomised to intravenous placebo (BEL/PBO) or
intravenous RTX 1000 mg (BEL/RTX) at weeks 4 and

6 while stopping concomitant immunosuppressants/
tapering corticosteroids; standard therapy for 104 weeks
(BEL/ST; reference arm) was included. Primary endpoint:
proportion of patients achieving disease control (SLE
Disease Activity Index-2000 (SLEDAI-2K) <2; without
immunosuppressants; prednisone equivalent <5mg/day)
at week 52 with BEL/RTX versus BEL/PBO. Major (alpha-
controlled) secondary endpoints: proportion of patients
with clinical remission (week 64; clinical

SLEDAI-2K=0, without immunosuppressants/
corticosteroids); proportion of patients with disease
control (week 104). Other assessments: disease control
duration, anti-dsDNA antibody, C3/C4 and B cells/B-cell
subsets.

Results The modified intention-to-treat population
included 263 patients. Overall, 16.7% (12/72) of
BEL/PBO and 19.4% (28/144) of BEL/RTX patients
achieved disease control (OR (95% Cl) 1.27 (0.60 to
2.71); p=0.5342) at week 52. For major secondary
endpoints, differences between BEL/RTX and BEL/PBO
were not statistically significant. Anti-dsDNA antibodies
and most assessed B cells/B-cell subsets were lower with
BEL/RTX versus BEL/PBO. Mean disease control duration
through 52 weeks was significantly greater with BEL/RTX
versus BEL/PBO.

Conclusions BEL/RTX showed no superiority over
BEL/PBO for most endpoints analysed; however, it led

to significant improvements in disease activity markers
compared with BEL/PBO. Further investigation of
combination treatment is warranted.

Trial registration number NCT03312907.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Achieving low disease activity in the absence
of corticosteroids remains an important
treatment goal in patients with systemic lupus
erythematosus (SLE).

= Preliminary studies suggested that sequential
therapy with belimumab and rituximab in
patients with active SLE may provide clinical
benefits with an acceptable safety profile.

WHAT THIS STUDY ADDS

= In this robust phase 3 BLISS-BELIEVE study
of sequential belimumab and rituximab
administration, while the primary and major
secondary endpoints were not met, the mean
duration of longest disease control was
nominally significantly greater in patients
treated with belimumab and rituximab
sequential therapy compared with belimumab
and placebo.

= Significant reductions in anti-dsDNA antibody
levels, CD19+ B cells and B-cell subsets, were
observed with belimumab and rituximab
sequential therapy versus belimumab and
placebo.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This is the first randomised study in
SLE to prospectively investigate a novel
treatment regimen that incorporated a
rapid reduction and withdrawal of standard
immunosuppressants and thereby it sets the
stage for future trials in SLE to aim for the
stringent, clinically meaningful endpoint of
remission off-therapy.

INTRODUCTION

Despite traditional standard therapy (ST), including
medications such as corticosteroids, antimalarials
and immunosuppressants, a significant proportion of
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patients with systemic lupus erythematosus (SLE) do not achieve
long-term disease control.'™ As prolonged exposure to glucocor-
ticoids increases the risk of organ damage accrual,* management
guidelines recommend tapering corticosteroids to <5 mg/day or
withdrawing entirely when possible.> Furthermore, the treat-to-
target principle has been embraced by SLE experts where, besides
achieving low disease activity, treatment goals should be remission
on-therapy and, even more aspirational, remission off-therapy.” ©
Notwithstanding these ambitious goals, achieving disease control
without corticosteroids remains an unmet treatment goal, but
no randomised trial has previously employed these endpoints.?
These goals could be achieved with disease-modifying therapies
targeting the underlying pathogenesis of SLE.”

B cells play a key role in the pathogenesis of SLE.*
B-lymphocyte stimulator (BLyS) promotes B-cell activation and
differentiation,”"! and elevated serum BLyS is associated with
higher disease activity, disease relapse and increased numbers of
autoantibody-secreting plasma cells.” *

Belimumab, a human IgG1A monoclonal antibody that selec-
tively inhibits soluble BLyS, is approved in combination with
ST for treating SLE and lupus nephritis (LN)."3 * Rituximab,
a B-cell-depleting anti-CD20 monoclonal antibody, is used off-
label in clinical practice as clinical trials have not demonstrated
clinical efficacy.® 15718

The scientific justification for sequential therapy with
belimumab and rituximab is twofold. Elevated BLyS levels, which
occur following B-cell depletion, promote the maturation of auto-
reactive B cells by allowing them to bypass tolerance checkpoints
and enter the immune repertoire.'*™* Conversely, B-cell recon-
stitution without high levels of BLyS might result in tolerised
B cells without autoreactivity and an enhanced clinical response.
This potentially explains the inability of rituximab alone to show
superiority over ST in SLE studies.”® A second rationale for dual
therapy is that although rituximab rapidly depletes peripheral
B cells, tissue-resident B cells are less affected.**® Thus, since
belimumab was shown to increase circulating B-cell levels by
either disrupting lymphocyte trafficking and preventing B cells
from transmigrating from the blood into tissue or by preventing
B cells from being retained at the tissue level, greater B-cell
depletion may occur when belimumab is administered before
rituximab.?’=*

Three small phase 2 trials, Synbiose (in patients with
severe, refractory SLE, of whom the majority had active LN),
Belimumab after B cell depletion therapy in patients with SLE
(BEAT-LUPUS; in refractory SLE) and The Combina-
tion of Antibodies in Lupus Nephritis: Belimumab and
Rituximab Assessment of Tolerance and Efficacy (CALIBRATE;
in LN), have evaluated the efficacy and safety of rituximab and
belimumab sequential therapy in improving disease biomarkers
and outcomes, including B-cell depletion.’' 2%* We have there-
fore hypothesised that the belimumab/rituximab combination
may result in greater B-cell depletion and thus yield better
control of disease activity with less need for concomitant immu-
nosuppressants and corticosteroids than belimumab alone. To
test this hypothesis, we evaluated the efficacy, safety and tolera-
bility of belimumab with or without a single cycle of rituximab
while stopping concomitant immunosuppressants and tapering
corticosteroids in adult patients with SLE, using novel and strin-
gent disease control endpoints.

METHODS

Study design

This phase 3, multicentre, randomised, double-blind,
placebo-controlled, 104-week study (GSK Study 205646,

NCT03312907) was conducted at 71 sites globally between
March 2018 and July 2021 (online supplemental figure S1).
The study protocol has been published previously.?®

Patients

Eligible patients were =18 years of age, fulfilled =4 of the
11 American College of Rheumatology classification criteria
for SLE,*® %7 and were required to have serum positivity for
anti-nuclear antibody (titre =1:80) and/or anti-dsDNA anti-
body (=301U/mL) and an SLE Disease Activity Index-2000
(SLEDAI-2K) score =6. Patients with severe LN or severe,
active central nervous system lupus were excluded. Full
eligibility criteria have been published previously.?s

Randomisation and masking

Patients were centrally randomised in a 1:2:1 ratio to:
(1) BEL/PBO arm: subcutaneous (SC) belimumab
200 mg/week for 52 weeks and intravenous placebo
at weeks 4 and 6; (2) BEL/RTX arm: belimumab
200 mg/week SC for 52 weeks and rituximab 1000 mg/week
intravenous at weeks 4 and 6; or (3) BEL/ST arm: open-label
belimumab 200 mg/week SC and ST for 104 weeks. The
BEL/ST arm was included to provide an exploratory refer-
ence for assessing the relative performance of BEL/RTX
versus BEL/PBO. Patients were stratified by their screening
SLEDAI-2K score (<9or =10), immunosuppressant use
(ves/no) and corticosteroid dose (prednisone equivalent
<10 or >10 mg/day).

Procedures

BEL/PBO and BEL/RTX patients received study treatment
until week 52 (primary efficacy endpoint assessment) and
then entered a 52-week, treatment-free (no belimumab or
rituximab) double-blind observational phase through week
104 to allow assessment of the durability of remission.
During the double-blind observational phase, comprehen-
sive clinical assessments were scheduled at week 60, week
64 and every 8 weeks thereafter up to week 104. Data
were also collected at any unscheduled visits that occurred.
Patients were considered to have failed treatment if they
received, at the investigator’s discretion, corticosteroids
(>5 mg/day), any immunosuppressants, and/or open-label
belimumab (online supplemental materials). BEL/ST patients
received belimumab and continued their ST throughout the
104 weeks.

Antimalarials, non-steroidal anti-inflammatory drugs
(NSAIDs), and/or prednisone-equivalent doses of
<5 mg/day were allowed within protocol-defined limits in
weeks 53 through 104 in all treatment groups.

Discontinuation of immunosuppression and tapering of
corticosteroids

All BEL/PBO and BEL/RTX patients discontinued immuno-
suppressants at or before week 4. Reinitiation of immunosup-
pressants post week 4 in BEL/PBO and BEL/RTX groups (on
the physician discretion) resulted in treatment failure. In the
BEL/ST group, an increase of immunosuppressant dose
post week 12 resulted in treatment failure. After the initial
12 weeks of study treatment, all treatment groups were
required to taper prednisone-equivalent dose to <5 mg/day
by week 26. Patients were considered treatment failures if
their dose exceeded 5 mg/day after week 26 (online supple-
mental materials).
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Outcomes

Efficacy endpoints

The primary endpoint was the proportion of patients achieving
a state of disease control at week 52, defined as a SLEDAI-2K
score <2 achieved without immunosuppressants and with a
prednisone-equivalent dose of <5 mg/day.

Major secondary endpoints were the proportion of patients in
clinical remission at week 64, defined as a clinical SLEDAI-2K
score of 0 (without a serological activity component) achieved
without immunosuppressants and with a prednisone-equivalent
dose of 0 mg/day, and the proportion of patients with a state of
disease control (defined as per primary endpoint) at week 104.
Additional secondary efficacy endpoints included analysis of the
primary efficacy endpoint by baseline characteristics (age, race,
sex, SLEDAI-2K, use of immunosuppressants, corticosteroid
dose, complement 3/4 (C3/C4) and anti-dsDNA antibody levels,
BLyS levels, and region). As the BEL/ST arm was open label,
the primary and major secondary assessments were conducted
by independent blinded assessors (IBA).

Secondary efficacy endpoints that were assessed by principal
investigators (PI) included duration of disease control through 52
and 104 weeks in patients achieving disease control at =1 time
point; time to disease control (defined as per primary endpoint);
time to clinical remission (defined as per secondary endpoint);
change from baseline in SLEDAI-2K score and the proportion of
patients achieving Lupus Low Disease Activity State (LLDAS)** %
at weeks 52, 64 and 104.

Time-to-first severe flare was measured through week 104 by
a modified SLE Flare Index (SFI), which did not consider severe
flares that were triggered only by an increase in SLEDAI-2K
score to >12, but included patients classified as a treatment
failure by our stringent definition (eg, receiving corticosteroid
dose >5mg/day after week 26, restarting belimumab in year
2 (BEL/PBO or BEL/RTX)), as having a severe flare. Post hoc
analyses were also performed to assess disease control at week
52 by baseline proteinuria (0.5 g/24 hours vs >0.5 g/24 hours),
time to severe flare (modified SFI) without imputing treat-
ment failures as a flare, proportions of patients with protein-
uria shift from >0.5 g/24 hours to normal (<0.5 g/24 hours) and
prednisone-equivalent reduction by =25% from baseline to
<7.5 mg/day during weeks 40 through 52.

Biomarker endpoints

Prespecified biomarker endpoints included changes from base-
line in IgG, anti-dsDNA antibody and complement C3/C4 levels.
Proportions of patients with anti-dsDNA antibody shift from posi-
tive at baseline to negative, and with C3/C4 shifts from low at base-
line to normal/high were also assessed. B cells and B-cell subsets
were assessed by flow cytometric characterisation. Central labora-
tory testing was used for all biomarker measurements. Biomarker
endpoints were assessed statistically at weeks 52, 64 and 104.

Safety endpoints

Safety assessments included adverse events (AEs), serious AEs,
AEs of special interest (malignant neoplasms; post-injection/
infusion anaphylaxis/hypersensitivity reactions; all infections of
special interest (opportunistic infections, herpes zoster, tubercu-
losis and sepsis); depression/suicide/self-injury) and deaths. AEs
are reported on treatment for week 52 (year 1) and on study for
week 104 (year 1+2).

Statistical analysis
The target sample size of 280 patients was expected to achieve
>98% power to detect a treatment difference in the primary

endpoint at the 5% two-sided level of significance, assuming
response rates of 10% and 35% in the BEL/PBO and BEL/RTX
groups (1:2 randomisation), respectively.

All randomised patients who received =1dose of study treat-
ment were included in the intention-to-treat (ITT) population.
Efficacy endpoints were assessed using a modified ITT (mITT)
population, which comprised the ITT population but excluded
29 patients from the BEL/ST group due to IBAs being potentially
unblinded.

Primary and the two major secondary efficacy endpoints were
alpha controlled using a prespecified testing order; endpoints
could be tested in sequence (two-sided alpha=0.05), provided
that statistical significance was achieved in all prior tests. These
endpoints were analysed using logistic regression adjusted for
baseline SLEDAI-2K score (s9or =10), immunosuppressant
use (use or no use), prednisone-equivalent dose (<10 mg/day
or >10mg/day) and treatment group. As the primary endpoint
was not statistically significant, the p values for the two major
secondary endpoints are nominal.

Other endpoints were not adjusted for multiplicity, and all
associated p values are nominal.

Patients who met treatment-failure criteria, withdrew or
missed assessments (and subsequent data collection was not
possible) were regarded as non-responders for primary and
secondary efficacy assessments and as experiencing a severe flare
for the modified SFI flare endpoint. Other analyses were not
alpha controlled; preplanned analyses were performed at weeks
52, 64 and 104.

The post hoc analysis for proteinuria is described in the online
supplemental materials.

Biomarker outcomes were performed on observed data for
ITT patients who were ongoing after 52 weeks and received
both intravenous doses of rituximab or placebo or who remained
on open-label belimumab through week 52 (for BEL/ST group)
and did not have more than 28 consecutive days from baseline
to week 51 without a belimumab dose. Year 1 and 2 analyses
used data collected in year 1 before belimumab restart (BEL/PBO
and BEL/RTX groups) or discontinuation (BEL/ST group) for
patients who completed week 52 on treatment. No imputation
was carried out for missing data in these analyses.

Safety endpoints were summarised descriptively.

Patient and public involvement
Patients and/or public were not involved in the design, conduct,
reporting or dissemination of this research.

Role of the funding source

This study (GSK Study 205646) was funded by GSK. GSK was
involved in designing the study, contributed to the collection,
analysis and interpretation of the data, supported the authors
in the manuscript development, and funded the medical writing
assistance. All authors approved the content of the submitted
manuscript and were involved in the decision to submit the
manuscript for publication.

RESULTS

Patient disposition and baseline characteristics

Of 396 patients screened, 292 were included in the ITT popula-
tion and 263 in the mITT population. Overall, 226/292 (77.4%)
patients completed the study at week 104, with 215 of these
patients having completed the scheduled study treatment up to
Week 52. Across all groups, the most common reason for not
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BEL/PBO

BEL/RTX

BEL/ST

ITT population, N=72

ITT population, N=144

ITT population, N=76

{

{

{

Patients withdrew, n=17 (23:6%)
Adverse event, n=1 (1-4%)
Protocol deviation, n=2 (2-8%)
Lost to follow-up, n=2 (2-8%)
Physician decision, n=3 (4-2%)
Withdrawal by patient, n=9 (12-5%)

Patients withdrew, n=30 (20-:8%)
Adverse event, n=6 (4-2%)
Protocol deviation, n=3 (2-1%)
Lost to follow-up, n=3 (2-1%)
Physician decision, n=4 (2-8%)
Withdrawal by patient, n=14 (9-7%)

Patients withdrew, n=19 (25-:0%)
Adverse event, n=1 (1-3%)
Protocol deviation, n=4 (5-3%)
Lost to follow-up, n=2 (2-6%)
Physician decision, n=2 (2-6%)
Withdrawal by patient, n=10 (13-2%)

!

!

!

Patients ongoing in study at Week 52
n=63 (87-5%)

Patients ongoing in study at Week 52
n=125 (86-8%)

Patients ongoing in study at Week 52
n=65 (85-5%)

!

!

!

Patients ongoing in study at Week 64
n=62 (86-1%)

Patients ongoing in study at Week 64
n=120 (83-3%)

Patients ongoing in study at Week 64
n=62 (81-6%)

!

!

!

Patients ongoing in study at Week 104
n=55 (76-4%)

Patients ongoing in study at Week 104
n=114 (79-2%)

Patients ongoing in study at Week 104
n=57 (75-0%)

mITT population, N=72

mITT population, N=144

mITT population, N=47

29 patients were excluded from the mITT
population, having been inappropriately identified
on a laboratory report which could have
unblinded the IBAs

Figure 1  Patient disposition summary. mITT population excludes 29 patients from the BEL/ST group, due to IBAs being potentially unblinded.
BEL, belimumab; IBA, independent blinded assessor; ITT, intention-to-treat; mITT, modified intention-to-treat; RTX, rituximab; ST, standard therapy.

completing the study was the patient’s decision to withdraw
(figure 1).

Baseline characteristics were similar across treatment groups.
The mean (SD) glucocorticoid dose was 10.0 (10.49) mg/day;
most patients (80.8%) were taking glucocorticoids, followed by
antimalarials (79.8%; table 1).

Efficacy results

Atweek 52, 16.7% of BEL/PBO-treated and 19.4% of BEL/RTX-
treated patients achieved disease control, which was not statis-
tically significant (table 2). Of note, 25.5% of BEL/ST-treated
patients achieved disease control. The observed differences in
individual components of disease control between BEL/RTX
and BEL/PBO groups are summarised in online supplemental
table S1, and the first reasons for not achieving disease control
at Week 52 in online supplemental table S2.

Proportions of patients off-treatment achieving clinical
remission at week 64 or disease control at week 104 showed
no statistically significant differences between BEL/RTX and
BEL/PBO (table 2). The most common first reason for not
achievingdisease controlatweek 104 was continuation or restart of
belimumab at the investigator’s discretion (online supplemental
table S2). In the ITT population, including those for whom it
was the first reason for not achieving disease control, 54.8%
(n=34/62) of BEL/PBO and 50.0% (n=62/124) of BEL/RTX
patients continued or restarted belimumab in year 2.

Few patients achieved disease control or clinical remission
that was sustained for at least 24 weeks and maintained through
week 104, with no significant difference between BEL/RTX and
BEL/PBO (online supplemental table S3).

Prespecified subgroup analyses by baseline characteristics
for the primary endpoint, disease control at week 52, showed
no significant differences. However, there were numeri-
cally higher ORs in favour of BEL/RTX versus BEL/PBO for
achieving disease control in patients with low C3/C4 levels and
anti-dsDNA antibodies =30IU/mL or SLEDAI-2K score =10

at baseline (figure 2). When analysed by baseline proteinuria
(post hoc) at week 52, disease control was achieved by 18.0%
(n=11/61) of BEL/PBO and 20.8% (n=25/120) of BEL/RTX
patients with baseline proteinuria <0.5g/24hours (OR (95%
CI) 1.21 (0.54 to 2.71), p=0.6353), and by 9.1% (n=1/11) of
BEL/PBO and 12.5% (n=3/24) of BEL/RTX patients with base-
line proteinuria >0.5g/24 hours (OR (95%CI) 1.74 (0.12 to
25.15), p=0.6845).

The mean duration of the longest disease control response
(prespecified analysis) was significantly greater in BEL/RTX
versus BEL/PBO patients through 52 weeks (adjusted treatment
difference (95% CI) 47.0 (8.0 to 86.0) days, p=0.0188). Dura-
tion of disease control over 104 weeks, including the observa-
tional phase where all immunosuppression was stopped, was not
significantly different between treatments (table 3). Reductions
in SLEDAI-2K scores through 104 weeks were observed in all
treatment groups, with a significantly larger reduction observed
with BEL/RTX versus BEL/PBO (adjusted treatment difference
(95%CI) —1.6 (—2.4 to -0.7), p=0.0003; online supplemental
figure S2A). The odds of achieving LLDAS were not significantly
different for BEL/RTX versus BEL/PBO at week 52 or 104
(online supplemental figure S2B).

Reduction from baseline in SLEDAI-2K =4 at week 52 by
anti-dsDNA antibody and C3/C4 levels is shown in online
supplemental table S4.

SLE severe flares were assessed using a modified SFI as defined.
As such, through week 52, 37.5% of BEL/PBO and 36.1% of
BEL/RTX patients had a severe SFI flare. Over 104 weeks, this
increased to 75.0% and 64.6%, respectively (HR (95% CI) 0.81
(0.57 to 1.13), p=0.2150) (online supplemental figure S2C).
The median number of days to the first severe SFI flare was
372 in the BEL/PBO group and 379 in the BEL/RTX group.
In post hoc analysis of severe flares that did not impute treat-
ment failure, 20.8% of BEL/PBO-treated patients and 15.3% of
BEL/RTX-treated patients experienced severe SFI flares over 104
weeks (HR (95%CI) 0.69 (0.36 to 1.34), p=0.2745). Among

4

Aranow C, et al. Ann Rheum Dis 2024,0:1-11. doi:10.1136/ard-2024-225686


https://dx.doi.org/10.1136/ard-2024-225686
https://dx.doi.org/10.1136/ard-2024-225686
https://dx.doi.org/10.1136/ard-2024-225686
https://dx.doi.org/10.1136/ard-2024-225686
https://dx.doi.org/10.1136/ard-2024-225686
https://dx.doi.org/10.1136/ard-2024-225686
https://dx.doi.org/10.1136/ard-2024-225686
https://dx.doi.org/10.1136/ard-2024-225686
https://dx.doi.org/10.1136/ard-2024-225686
https://dx.doi.org/10.1136/ard-2024-225686
https://dx.doi.org/10.1136/ard-2024-225686
https://dx.doi.org/10.1136/ard-2024-225686

Autoimmunity

Table 1 Patient baseline characteristics (ITT population, N=292)

BEL/PBO (n=72)

BEL/RTX (n=144) BEL/ST* (n=76) Total (N=292)

Region, n (%)

USA/Canada 3 (45.8)
Europe 12 (16.7)
Rest of world 7 (37.5)
Female, n (%) 66 (91.7)
Age (years), mean (SD) 40.6 (12.58)
Ethnicity, n (%)
Hispanic or Latino 17 (23.6)
Not Hispanic or Latino 55 (76.4)
Race', n (%)
White 39(54.2)
African American/Black African ancestry 21(29.2)
Asian 10(13.9)
American Indian or Alaskan Native 1(1.4)
Multiple 1(1.4)
Native Hawaiian or Other Pacific Islander 1(1.4)
SLE disease duration (years), median (IQR) 6.5(3.0-14.2)
SLEDAI-2K score (PI)*, mean (SD) 10.2 (3.94)
SLEDAI-2K category (PI), n (%)
<9 35 (48.6)
10-11 8 (25.0)
212 9(26.4)
Proteinuria (>0.59/24 hours),® n (%) 11(16.2)
Proteinuria (g/24 hours), mean (SD) 0.3 (0.5)

Biomarkers, n (%)

Anti-dsDNA antibody positive (=30 1U/mL) 44 (

Low C3 (<90 mg/dL) 28(38.9)
Low C4 (<10mg/dL) 3(18.1)
>1low C3 (<90 mg/dL) or C4 (<10 mg/dL) 31 (43.1)
Low C3/C4 levels and anti-dsDNA antibody positive 27 (37.5)

Medication use at baseline, n (%)

Glucocorticoid dose (mg/day), mean (SD) 9.4 (9.27)
Antimalarials, n (%) 61(84.7)
Glucocorticoids," n (%) 60 (83.3)
Glucocorticoid dose category, n (%)

0 to <5mg/day 30(41.7)

>5mg/day 42 (58.3)
Immunosuppressants, n (%) 37(51.4)
Ir ippressants-+antimalarials, n (%) 4 (5.6)
Glucocorticoids + antimalarials, n (%) 24 (33.3)
Glucocorticoids + immunosuppressants, n (%) 709.7)
Glucocorticoids + immunosuppressants + antimalarials, n (%) 26 (36.1)
Azathioprine 12 (16.7)
Methotrexate 10 (13.9)
Cyclosporine 0(0.0)
Tacrolimus 4 (5.6)
Mycophenolate mofetil 5(6.9)
Mycophenolate sodium 1(1.4)
Mycophenolic acid 709.7)
Leflunomide 2(2.8)

“ST included corticosteroids, antimalarials, immunosuppressants and NSAIDs.

54 (37.5) 0 (39.5) 117 (40.1)
34 (23.6) 13(17.1) 59(20.2)
56 (38.9) 3 (43.4) 116 (39.7)
129 (89.6) 73 (96.1) 268 (91.8)
40.1(11.45) 41.0(12.75) 40.5 (12.04)
33(22.9) 22 (28.9) 72 (24.7)
111 (77.1) 54.(71.1) 220(75.3)
101 (70.1) 48 (63.2) 188 (64.4)
22 (15.3) 13(17.1) 56 (19.2)
17 (11.8) 12 (15.8) 39 (13.4)
3(2.1) 3(3.9) 7(2.4)
1(0.7) 1(1.3) 3(1.0)
1(0.7) 0 2(0.7)
7.7 3.1-12.7) 7.1 (1.7-12.3) 7.2(2.9-12.9)
10.5 (4.06) 9.9(3.29) 10.3 (3.84)
62 (43.1) 34 (44.7) 131 (44.9)
31(21.5) 20 (26.3) 69 (23.6)
51(35.4) 22 (28.9) 92 (31.5)
24(17.8) 15 (21.1) 50(18.2)
0.3(0.5) 0.4(0.7) 0.3 (0.6)
95 (66.0) 44 (57.9) 183 (62.7)
62 (43.1) 26 (34.2) 116 (39.7)
41 (28.5) 11 (14.5) 65(22.3)
71(49.3) 28 (36.8) 130 (44.5)
62 (43.1) 21(27.6) 110 (37.7)
9.5(8.21) 11.8 (14.59) 10.0 (10.49)
112 (77.8) 60 (78.9) 233(79.8)
116 (80.6) 60 (78.9) 236 (80.8)
58 (40.3) 28 (36.8) 116 (39.7)
86 (59.7) 48 (63.2) 176 (60.3)
73 (50.7) 38 (50.0) 148 (50.7)
3(9.0) 8(10.5) 25(8.6)
46 (31.9) 28 (36.8) 98 (33.6)
4(9.7) 8(10.5) 29(9.9)
43 (29.9) 19 (25.0) 88 (30.1)
6(11.1) 11 (14.5) 39 (13.4)
28 (19.4) 12 (15.8) 50 (17.1)
1(0.7) 0 (o.o) 1(0.3)
4(2.8) 0(0.0 8(2.7)
15(10.4) 8 (10. 5) 28(9.6)
4(2.8) 0(0.0) 5(1.7)
10 (6.9) 8 (10. 5) 25 (8.6)
2(1.4) 1013 5(1.7)

*Patients who checked more than one race category are counted under individual race category per the minority rule as well as the Multiple category.

*BEL/PBO, n=71; BEL/RTX, n=143; BEL/ST, n=76, total, N=290.
SBEL/PBO, n=68; BEL/RTX, n=135; BEL/ST, =71, total, N=274.
IPrednisone equivalent.

BEL, belimumab; C3/4, complement 3/4; ITT, intention-to-treat; NSAIDs, non-steroidal anti-inflammatory drugs; PBO, placebo; P, principal investigator; RTX, rituximab; SLE, systemic lupus erythematosus;

SLEDAI-2K, SLE Disease Activity Index-2000; ST, standard therapy.

these patients, the median number of days to first severe flare
was 202.0 and 226.5 in the BEL/PBO and BEL/RTX groups,
respectively.

Within the small number of patients with proteinuria
>0.5 g/24 hours at baseline (BEL/PBO, n=11; BEL/RTX, n=24;
BEL/ST, n=9), at week 52, a numerically greater proportion
of BEL/RTX-treated patients versus BEL/PBO-treated patients

shifted from high (>0.5 g/24 hours) to normal (<0.5 g/24 hours),
but the difference was not significant (p=0.1318; post hoc
analysis; online supplemental figure S3A).

In a post hoc analysis, among patients with baseline
prednisone-equivalent corticosteroid dose of >7.5 mg/day,
dose reduction by =25% from baseline to <7.5mg/day
during week 40 through week 52 was observed in 50.0%
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Table 2 Summary of primary and major secondary efficacy endpoints, based on IBA assessment (mITT population, *

N=263)

Observed response rate, n (%)

BEL/RTX versus BEL/PBO

Open-label BEL/ST

Observed treatment

Blinded BEL/PBO Blinded BEL/RTX reference arm' difference
(n=72) (n=144) (n=47) (%) OR (95%Cl)* P value*
Primary endpoint
Disease control® at week 52 12 (16.7) 28(19.4) 12 (25.5) 2.78 1.27 (0.60 to 2.71) 0.5342
Major secondary endpoints
Clinical remission® at week 64 4 (5.6) 9(6.3) 5(10.6) 0.69 1.12 (0.33 t0 3.78) 0.8582
Disease control® at week 104 5(6.9) 16 (11.1) 10(21.3) 417 1.64 (0.57 t0 4.72) 0.3613
“mITT population excludes 29 patlents from the BEL/ST group, due to independent blinded being ially unblinded.
ST included cortict ids, als, and NSAIDs.
*OR (95% Cl), adjusted treatment difference (95% Cl), and p value are from a logistic regression model with covariates: baseline SLEDAI-2K, baseline immunosuppressants, baseline predni ivalent dose and group.

SDisease control defined as SLEDAI-2K score <2 achieved without immunosuppressants and with a prednisone-equivalent dose of <5 mg/day; clinical remission defined as a clinical SLEDAI-2K score 0, without immunosuppressants and with

corticosteroids at a prednisone-equivalent dose of 0 mg/day.

BEL, belimumab; IBA, independent blinded assessor; mITT, modified intention-to-treat; NSAIDs, non-steroidal anti-inflammatory drugs; PBO, placebo; RTX, rituximab;

SLE, systemic lupus erythematosus;
SLEDAI-2K, SLE Disease Activity Index-2000; ST, standard therapy.

(n=18/36) of BEL/PBO and 54.7% (n=41/75) of BEL/RTX
patients, with no statistical difference (OR (95% CI) 1.29
(0.57 to 2.90), p=0.5379).

Biomarkers
By week 52, a decrease from baseline in IgG was observed in
all groups, with the greatest decreases observed with BEL/RTX.
On belimumab discontinuation from week 52, IgG levels gradu-
ally increased but remained below baseline (online supplemental
figure S3B).

A significantly greater decrease in anti-dsDNA antibodies
from baseline was observed with BEL/RTX versus BEL/PBO
at weeks 52 (p=0.0495) and 64 (p=0.0230), but not at week
104 (p=0.2501; online supplemental figure S3C). Among
anti-dsDNA antibody-positive patients at baseline (BEL/PBO,
63.6%; BEL/RTX, 71.4%), a significantly greater proportion of
BEL/RTX versus BEL/PBO patients shifted to negative at week
52 only (n=18/74, 24.3% vs n=2/35, 5.7%; p=0.0186).

Increases from baseline in median C3 and C4 levels were observed
in all groups, particularly BEL/RTX; levels were generally maintained
above baseline during the observation phase (online supplemental

BEL/RTX vs BEL/PBO

Favours BEL/PBO Favours BEL/RTX OR (95% CI) p-value
Overall :

(144 vs 72) —i— 127 (060, 2-71) 0-5342
Age group 1

<65 years (140 vs 71) —lm— 1-38 (0-63, 3-00) 0-4229

65 years (4 vs 1) ! -0 -
Race I

Black African ancestry (22 vs 22) —_— . 2:22(0-33, 14-80) 0-4087

Non-Black African ancestry (122 vs 50) —a— 1.02 (0-44,2:37) 0:9565
Sex 1

Female (129 vs 66) I—F—! 122(055,270) 06319

Male (15 vs 6) F ] ! 1-73 (0-14, 21-07) 0-6673
Baseline SLEDAI-2K score :

<9(62vs 35) —-— 0-80 (031, 2:04) 0-6400

>10 (82 vs 37) Il—l—| 3-46 (0-73, 16:45) 01179
Baseline immunosuppressant use 1

Use (73 vs 37) —a— 1-11 (040, 3-05) 0-8390

Non-use (71 vs 35) —r— 1-61 050, 5-15) 0-4252
Baseline corticosteroid dose 1

<10 mg/day (100 vs 57) —a— 1-17 0-50, 2-73) 0-7163

>10 mg/day (38 vs 15) A 203 (0-32, 12-68) 0-4494
Baseline C3/C4 levels 1

=1 low C3/C4 (71 vs 31) —Ll . 2:58 (050, 13-22) 0-2552

No low C3/C4 (73 vs 41) >—*—| 1-07(0-44, 2:62) 0-8784
Baseline anti-dsDNA antibody levels

Positive (230 IU/ml) (95 vs 44) |:—.—| 2:65 (083, 8:47) 0-0998

Negative (<30 IU/ml) (49 vs 28) —a— 0-57(0-19,1-73) 0-3228
Baseline C3/C4 and anti-dsDNA antibody levels |

=1 low C3/C4 and anti-dsDNA antibody levels 30 IU/ml (62 vs 27) —— 4:93 (058, 41-92) 0-1439

Not (21 low C3/C4 and anti-dsDNA antibody levels >30 IU/ml) (82 vs 45) —— 0:92(0-39, 2:19) 0-8591
Baseline BLyS (free) protein 1

<75% percentile (107 vs 48) —+Hl— 1-39 059, 3-26) 04535

=75 percentile (34 vs 22) e 0-68 (0-09, 5-30) 0-7103
Country region 1

USA/Canada (54 vs 33) —a— 1-17(0-30, 4-65) 0-8216

Europe (34 vs 12) —al— 057 (0-09, 3-45) 0-5419

Rest of world (56 vs 27) —L - 1:93 (060, 6:16) 0-2677

T T T T 1
0-01 01 1 10 100

OR (95% CT) for BEL/RTX vs BEL/PBO

Figure 2 Disease control* by baseline characteristics subgroups at week 52, based on IBA assessment (mITT population; N=263). Note: OR

(95% Cl) and p value are from a logistic regression model with covariates: baseline SLEDAI-2K, baseline immunosuppressants, baseline prednisone-
equivalent dose and treatment group (however, covariates were excluded from the corresponding subgroup models, for example, baseline SLEDAI-2K
was not included in analysis by baseline SLEDAI-2K). *Disease control is defined as a SLEDAI-2K score <2 achieved without immunosuppressants
and with a prednisone-equivalent dose of <5mg/day. 'mITT population excludes 29 patients from the BEL/ST group, due to IBAs being potentially
unblinded. BEL, belimumab; BLyS, B-lymphocyte stimulator; C3/4, complement 3/4; IBA, independent blinded assessor; mITT, modified
intention-to-treat; PBO, placebo; RTX, rituximab; SLEDAI-2K, SLE Disease Activity Index-2000; SLE, systemic lupus erythematosus; ST, standard therapy.
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Table 3  Duration of disease control,* based on Pl assessment (mITT population,'r N=263)

BEL/RTX versus BEL/PBO

BEL/PBO BEL/RTX BEL/ST* Adjusted treatment difference®
(n=72) (n=144) (n=47) (95%Cl) P value®
Duration of disease control through 52 weeks
Number of patients with disease control 34 72 30 47.0 (8.0 to 86.0) 0.0188
Mean (SE) number of days in disease control 60.1 (13.46) 105.4 (11.53) 86.9 (14.51)
Duration of disease control through 104 weeks
Number of patients with disease control 34 77 31 54.5 (-15.0 to 124.1) 0.1231
Mean (SE) number of days in disease control 112.4 (24.93) 167.7 (19.90) 185.4 (33.67)
“Disease control defined as SLEDAI-2K score <2 achieved without i and with a predni: quivalent dose of <5 mg/day; duration defined as longest period a patient maintained disease control without a break = last

consecutlve disease control date — first consecutive disease control date +1. Disease control non-responder status due to mlssmg data was not considered as a break.

'mITT populatlon excludes 29 patlents from the BEL/ST group, due to independent blinded being p ially
*ST included cortic id: ials and NSAIDs.

§Ad]usted treatment difference (95% Cl), and p value are from an ANCOVA model with covariates: baseline SLEDAI-2K, baseline i

ts, baseline prednisone-equivalent dose and group.

ANCOVA, analysis of covariance; BEL, belimumab; mITT, modified intention-to-treat; NSAIDs, non-steroidal anti-inflammatory drugs; PBO, placebo; PI, principal investigator;

RTX, rituximab; SLE, systemic lupus erythematosus; ST, standard therapy.

figure S3D, E). Significant differences between BEL/RTX and
BEL/PBO for median change from baseline were observed only for
C3 levels at week 64 (p=0.0315). Among patients with low C3
levels (BEL/PBO, 43.6%; BEL/RTX, 44.8%) and those with low C4
levels (BEL/PBO, 18.2%; BEL/RTX, 32.4%) at baseline, there was
no difference in the shift to normal/high levels between BEL/RTX
and BEL/PBO groups.

At week 52, decreases in B cells and B-cell subsets were observed
across all three groups, with significantly greater decreases observed
with BEL/RTX versus BEL/PBO (p <0.0001) for all assessed B cells
and B-cell subsets (online supplemental figure S4). At week 104, the
only statistically significant BEL/RTX versus BEL/PBO treatment
difference was for memory CD20+ CD27+ B cells (p=0.0026).

Safety

Similar proportions of patients across treatment groups experi-
enced on-treatment AEs (year 1) and on-study AEs (years 142
table 4). Proportions of patients experiencing belimumab-related
AEs on-study were 34.7%-38.2% across all treatment groups and
study periods (table 4). Infections and infestations were the most
frequently reported serious and non-serious AEs by system organ
class, experienced by a higher proportion of the BEL/RTX group
than other treatment groups (table 4). In year 1, serious infections
and infestations occurred in eight, two and one patients in the
BEL/RTX, BEL/PBO and BEL/ST groups, respectively.

The incidence of infections of special interest was low, with
one patient reporting sepsis in the BEL/RTX group.

Overall, 9 (12.5%) BEL/PBO-treated patients, 16 (11.1%)
BEL/RTX-treated patients, and 5 (6.6%) BEL/ST-treated patients
experienced psychiatric disorders of special interest and events of
depression/suicide/self-injury (table 4). Suicidal behaviour was
reported in one patient in each group. No completed suicides were
reported. Three deaths were recorded: one in the BEL/PBO group
due to cholangiocarcinoma (fatal SAE started on study, but death
occurred after study withdrawal) and two on study in the BEL/RTX
group (one due to pneumonia and one attributed to ‘sudden death’).

DISCUSSION

This study addressed a novel treatment approach of adding
rituximab to belimumab in patients with active SLE while investi-
gating a rigorous withdrawal of background immunosuppressants
and tapering corticosteroids. As such, BLISS-BELIEVE is the first
randomised clinical trial in SLE to investigate disease control and
remission off-therapy as stringent study outcomes. Similar propor-
tions of BEL/RTX-treated and BEL/PBO-treated patients achieved
disease control; therefore, the study’s primary endpoint was not
met. However, the study demonstrated that disease control without

immunosuppressants and low-dose corticosteroids can be achieved
in 16.7%-19.4% of patients with active SLE.

Belimumab and rituximab have complementary mechanisms of
action, providing an immunological rationale for their combined
use,”® as supported by case reports showing improvement with
belimumab either preceding rituximab in primary Sjogren’s
Syndrome (pSS) or following rituximab in pSS, SLE and LN.??33 4043
While the BEAT-LUPUS trial demonstrated a reduced risk of severe
flares among patients receiving belimumab after rituximab compared
with placebo after rituximab, this was not observed in the present
study of belimumab and subsequent rituximab therapy. The two
study designs, sizes and populations differed substantially. For
example, BEAT-LUPUS, a small phase 2 trial of 52 patients with
refractory SLE, incorporated less stringent corticosteroid tapering
and permitted immunosuppression.”> Furthermore, the risk of
severe flares was a secondary endpoint, and a different definition of
severe flare was used in BEAT-LUPUS; thus, caution is required in
comparing findings across the two trials.

In subgroup analyses, disease control rates at week 52 tended
to numerically favour BEL/RTX versus BEL/PBO in patients with
low C3/C4 and high anti-dsDNA antibody levels at baseline and in
patients with baseline SLEDAI-2K score =10. Also, a numerically
greater improvement in proteinuria was observed with BEL/RTX
versus BEL/PBO in a post hoc analysis; however, these data must be
interpreted with caution due to small patient numbers.

In the present study, BEL/RTX led to significant reduction in
anti-dsDNA antibody levels at week 52 versus BEL/PBO corrobo-
rating the primary outcome results of anti-dsDNA antibody levels
from the BEAT-LUPUS trial.** Similarly, C3/C4 levels increased
from baseline to week 104 in all treatment groups, with a trend
for larger increases with BEL/RTX at both week 52 and week 104.
With respect to B-cell phenotyping, B-cell subsets (such as naive B
cells) decreased within 16 weeks of belimumab treatment in our
study and memory B cells rapidly increased in circulation, consistent
with observations made in previous studies.**® More recently, the
surge in circulating memory B cells following belimumab initiation
has been associated with disrupted lymphocyte trafficking.’* ¥’ As
previously demonstrated, the surge of BLyS levels after rituximab
treatment can be targeted by sequentially treating with belimumab
and vice versa as the memory B-cell surge following initiation of
belimumab can be well targeted by rituximab. It remains, however,
to be established whether disrupting lymphocyte trafficking and
depriving memory B cells of cell-to-cell interactions can adequately
modulate memory B cell-mediated immunological processes driving
pathology and/or whether depletion of circulating memory B cells is
an absolute requirement to impact the pathological pathways driven
by this B-cell subset. We favour the latter, as anti-dsDNA antibodies
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Table 4 Summary of AEs and AESI for year 1 and years 1 + 2 (ITT population; N=292)

Number of patients (%)

Year 1 (on-treatment*) Year 1+2 (on-study*)
BEL/PBO BEL/RTX BEL/ST* BEL/PBO BEL/RTX BEL/ST*
(n=72) (n=144) (n=76) (n=72) (n=144) (n=76)
AEs, n (%)
Any event 63 (87.5) 127 (88.2) 62 (81.6) 63 (87.5) 132 (91.7) 64 (84.2)
AEs by SOC occurring in =5% of patients in any treatment
group
Infections and infestations 41 (56.9) 85 (59.0) 3 (56.6) 44 (61.1) 100 (69.4) 46 (60.5)
Musculoskeletal and connective tissue disorders 18 (25.0) 38 (26.4) 21 (27.6) 21(29.2) 49 (34.0) 24 (31.6)
Gastrointestinal disorders 20 (27.8) 42 (29.2) 12 (15.8) 21(29.2) 51 (35.4) 18(23.7)
Nervous system disorders 17 (23.6) 40 (27.8) 4(18.4) 21(29.2) 48 (33.3) 17 (22.4)
General disorders and administration site conditions 18 (25.0) 32 (22.2) 16 (21.1) 22 (30.6) 40 (27.8) 18(23.7)
Skin and subcutaneous tissue disorders 7(9.7) 31(21.5) 7(9.2) 12 (16.7) 39 (27.1) 9(11.8)
Respiratory, thoracic and mediastinal disorders 10 (13.9) 21 (14.6) 4(5.3) 10 (13.9) 25(17.4) 9(11.8)
Psychiatric disorders 12 (16.7) 20 (13.9) 4(5.3) 12 (16.7) 25(17.4) 6(7.9
Injury, poisoning and procedural complications 8(11.1) 17 (11.8) 6(7.9) 10(13.9) 23 (16.0) 9(11.8)
Blood and lymphatic system disorders 5(6.9) 17 (11.8) 8(10.5) 6(8.3) 22 (15.3) 9(11.8)
Vascular disorders 5(6.9) 16 (11.1) 6(7.9) 7(9.7) 20 (13.9) 7(9.2)
Eye disorders 6 (8.3) 11 (7.6) 1(1.3) 6 (8.3) 19(13.2) 3(3.9)
Investigations 7(9.7) 9(6.3) 4(5.3) 7(9.7) 13(9.0) 5(6.6)
Reproductive system and breast disorders 3(4.2) 9(6.3) 2(2.6) 5(6.9) 14 (9.7) 3(3.9
Renal and urinary disorders 3(4.2) 3(2.1) 6(7.9) 4 (5.6) 6(4.2) 7(9.2)
Cardiac disorders 2(2.8) 6(4.2) 3(3.9 2(2.8) 6(4.2) 5 (6.6)
Ear and labyrinth disorders 0(0.0) 6(4.2) 0(0.0) 1(1.4) 8 (5.6) 1(1.3)
Metabolism and nutrition disorders 4 (5.6) 2(1.4) 2(2.6) 4 (5.6) 3(2.1) 3(3.9
AE related to BEL 24 (33.3) 47 (32.6) 23 (30.3) 25 (34.7) 52 (36.1) 29 (38.2)
AE related to RTX 12 (16.7) 46 (31.9) 0(0.0) 12 (16.7) 46 (31.9) 0(0.0)
AE resulting in discontinuation and/or withdrawal
AE resulting in BEL discontinuation 5(6.9) 13 (9.0) 3(3.9 7(9.7) 14(9.7) 4(5.3)
AE resulting in RTX discontinuation 0(0.0) 7 (4.9 0(0.0) 0(0.0) 7 (4.9 0(0.0)
AE resulting in study withdrawal 2(2.8) 4(2.8) 1(1.3) 3(4.2) 6(4.2) 1(1.3)
Serious AEs 8(11.1) 25 (17.4) 10(13.2) 10(13.9) 32(22.2) 15(19.7)
Serious AEs by SOC occurring in >2% of patients in any
treatment group
Infections and infestations 2(2.8) 8(5.6) 1(1.3) 2(2.8) 13 (9.0) 4 (5.3)
Blood and lymphatic system disorders 1(1.4) 3(2.1) 2 (2.6) 1(1.4) 4(2.8) 2 (2.6)
Cardiac disorders 2(2.8) 0(0.0) 2(2.6) 2(2.8) 0(0.0) 3(3.9
Musculoskeletal and connective tissue disorders 0(0.0) 4(2.8) 0(0.0) 1(1.4) 4(2.8) 1(1.3)
Vascular disorders 1(1.4) 3(2.1) 0(0.0) 1(1.4) 3(2.1) 0(0.0)
Injury, poisoning and procedural complications 1(1.4) 0(0.0) 2(2.6) 1(1.4) 0(0.0) 2(2.6)
Nervous system disorders 0(0.0) 1(0.7) 2(2.6) 0(0.0) 1(0.7) 2(2.6)
Severe AEs 9(12.5) 20 (13.9) 10(13.2) 10(13.9) 28 (19.4) 12 (15.8)
AEs of special interest
All malignancies® ' 0(0.0) 0(0.0) 1(1.3) 1(1.4) 1(0.7) 1(1.3)
Postinjection systemic reactions 7(9.7) 16 (11.1) 3(3.9 7(9.7) 19(13.2) 4(5.3)
All infections of special interest® 4 (5.6) 6(4.2) 1(1.3) 5(6.9) 12 (8.3) 5 (6.6)
Serious infections of special interest® * 0(0.0) 1(0.7) 0(0.0) 0(0.0) 1(0.7) 0(0.0)
Opportunistic infections' 1(1.4) 2(1.4) 0(0.0) 1(1.4) 2 (1.4) 0(0.0)
Active tuberculosis® 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
All herpes zoster® 2(2.8) 5(3.5) 1(1.3) 2(2.8) 6(4.2) 1(1.3)
Non-opportunistic herpes zoster' 2(2.8) 3(2.1) 1(1.3) 2(2.8) 4(2.8) 1(1.3)
Opportunistic herpes zoster™ * 0(0.0) 2(1.4) 0(0.0) 0(0.0) 2(1.4) 0(0.0)
Recurrent herpes zoster'" 0(0.0) 2(1.4) 0(0.0) 0(0.0) 2(1.4) 0(0.0)
Sepsis§ 0(0.0) 1(0.7) 0(0.0) 0(0.0) 1(0.7) 0(0.0)
Depression (inc. mood disorders and anxiety)/suicide/ 9(12.5) 13 (9.0) 4(5.3) 9(12.5) 16 (11.1) 5 (6.6)
self-injury
Serious depression 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.7) 0(0.0)
Continued
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Table 4 Continued

Number of patients (%)

Year 1 (on-treatment*)

Year 1+2 (on-study’)

BEL/PBO BEL/RTX BEL/ST* BEL/PBO BEL/RTX BEL/ST*

(n=72) (n=144) (n=76) (n=72) (n=144) (n=76)

Serious suicide/self-injury 1(1.4) 1(0.7) 0(0.0) 1(1.4) 1(0.7) 1(1.3)
Suicidal behaviour 1(1.4) 1(0.7) 0(0.0) 1(1.4) 1(0.7) 1(1.3)
Deaths 0(0.0) 1(0.7)% 0(0.0) 1(1.4M 20147 0(0.0)

Note: patients were counted only once in each row and column for which they have any AE meeting the criterion.
On treatment was defined as from first dose of belimumab to the latter of: last dose of belimumab+28 days or last dose of rituximab+28 days.
'0n study was defined as from the first dose of belimumab until the date of study completion or study withdrawal (including lost to follow-up and death).

*ST included corticosteroids, antimalarials, immunosuppressants and NSAIDs.
$Per Custom MedDRA query (version 24.0).

Year 1: malignancy (stage 0 cervix carcinoma) reported in 1 patient in the BEL/ST group; year 1 + 2: malignant neoplasm (solid tumour) reported in 1 patient in each treatment

group.
Opportunistic infections, herpes zoster, tuberculosis and sepsis.

"Per sponsor adjudication.

*Defined as non-recurrent or non-disseminated.

$50ne death while off-treatment but on-study was reported in BEL/RTX group 94 days after the first dose of study treatment and 65 days after the most recent dose of study

treatment in a patient with severe pneumonia.

MM The fatal SAE of cholangiocarcinoma started on study but the death occurred after the patient was withdrawn from the study. This patient also experienced another fatal SAE

of septic shock that started while patient was not on study.
***The fatal SAEs of pneumonia and sudden death occurred on study.

AE, adverse event; AESI, adverse events of special interest; BEL, belimumab; HZ, herpes zoster; ITT, intention-to-treat; NSAIDs, non-steroidal anti-inflammatory drugs;
PBO, placebo; RTX, rituximab; SAE, serious adverse event; SC, subcutaneous; SOC, system organ class; ST, standard therapy.

have been shown to be markedly reduced in all randomised
studies of sequential therapy, regardless of the order in which
belimumab and rituximab are administered.’’ 3 *° Significant
decreases in anti-dsDNA antibody levels and increases in complement
levels were observed in patients with complete depletion of B cells.*®
Successful depletion of B cells was also shown to predict response to
rituximab, whereas repopulation of B cells increased the risk of clin-
ical relapse.*® Therefore, repopulation of B cells or subsets thereof
(such as memory B-cells) could potentially act as an important
biomarker for personalised treatment decisions when employing
B-cell targeted therapies in active SLE.

Thus, the biomarker investigations as secondary outcomes of this
study should prompt further studies to address whether changes seen
in serological biomarkers and degree of B-cell depletion can be trans-
lated to identify a subgroup of patients with SLE that benefit the
most from belimumab/rituximab combination therapy.

Safety findings were consistent with the known safety profiles of
belimumab and rituximab, although incidences of AEs and serious
infections and infestations, and depression were lower than in the
BEAT-LUPUS phase 2 study of rituximab followed by belimumab
treatment of patients with SLE.**> Comparable proportions of
patients in all treatment groups experienced =1AE during our study.
Although incidence of serious infections and infestations was higher
in the BEL/RTX group than in other treatment groups, there was
no evidence of new or unexpected safety signals using the combi-
nation. Nonetheless, the benefit from sequential belimumab and
rituximab treatment in any subgroup of patients will need to be
balanced against risk of serious infections and infestations.

In the present study, 25.5% of BEL/ST patients achieved
disease control at week 52, which was higher than either
BEL/PBO or BEL/RTX patients. One could speculate that a
less stringent tapering of immunosuppression in the primary
comparator groups BEL/PBO and BEL/RTX could have resulted
in better disease control.*” °° The patients in this study had a
median disease duration of 7 years and a baseline mean daily
corticosteroid dose of 10 mg/day, perhaps making them better
suited to a less stringent tapering regimen, further supporting
one of the important learnings of this informative study design.

This study has several limitations. Occurrence of severe SFI
flare during the 2-year study period was relatively high, due
partly to including the stringent study-specific definition of
treatment failure (eg, corticosteroids >S5mg/day rather than
7.5 mg/day, restarting belimumab in year 2 (BEL/PBO or BEL/RTX);
see online supplemental materials for full definition). Also, the
BEL/ST group was included for descriptive reference only and cannot
be directly compared with BEL/RTX; though, in real-world practice,
belimumab is administered as an add-on to ST. The study aimed to
investigate the hypothesis that combined B-cell targeting therapy
would be effective without other ST. As such, the present study
was not designed to reflect clinical practice accurately, and the
use of less stringent tapering of IS, repetitive treatment cycles of
rituximab and a comparison with continued BEL/ST would have
been counterproductive to the study’s goal to achieve clinical remis-
sion off-therapy. BLISS-BELIEVE used SLEDAI-2K in our stringent
efficacy outcomes, which, as a binary assessment, does not measure
the improvement in symptoms, nor does it capture incomplete
improvement in those symptoms. Furthermore, it is difficult to make
direct comparisons between the BLISS-BELIEVE study and previous
interventional SLE trials, in which response was determined by the
SLE Responder Index 4 or British Isles Lupus Assessment Group-
based Composite Lupus Assessment.

Primary and major secondary efficacy endpoints used IBA assess-
ments, while other efficacy endpoints and treatment decisions were
based on PI assessments. Some residual bias cannot be ruled out, as
PIs were not blinded to the BEL/ST reference group.

The BLISS-BELIEVE study incorporated a unique and stringent
efficacy endpoint requiring immunosuppression-free disease remis-
sion in patients with active SLE, a concept consistent with treat-to-
target criteria.*® °° Although BEL/RTX treatment was not superior
to BEL/PBO and the addition of rituximab to patients’ therapy did
not improve disease control using the stringent outcome measures
employed by this study, there were significant reductions in circu-
lating B-cells and improvement in serological biomarkers. This
warrants further investigation to determine if combination with
rituximab provides better disease control for patients. Nonetheless,
this large, robust study provides valuable information to clinicians to

Aranow C, et al. Ann Rheum Dis 2024;0:1-11. doi:10.1136/ard-2024-225686

9


https://dx.doi.org/10.1136/ard-2024-225686

Autoimmunity

support their treatment decision-making and informs future studies
into combination therapy, perhaps with less rapid immunosuppres-
sant tapering.
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