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Abstract

Background: Treatment goals for patients with systemic lupus erythematosus (SLE) include minimising disease activ-
ity and reducing the risk of flares. Although belimumab is effective at reducing disease activity and risk of severe flares,
it was previously unknown what the clinical effects were upon treatment discontinuation. The objective of this study
was to assess the impact of temporary withdrawal of intravenous (IV) belimumab in patients with SLE.

Methods: This multicentre, open-label, non-randomised, 52-week study (GSK Study BEL116027; NCT02119156)
recruited patients with SLE and stable low disease activity, of whom those on belimumab 10 mg/kg IV plus standard
therapy either discontinued belimumab for 24 weeks and then restarted belimumab 10 mg/kg IV every 4 weeks
(g4w) for 28 weeks (treatment holiday [TH] group), or continued on belimumab 10 mg/kg IV plus standard therapy
g4w for 52 weeks (treatment continuation [TC] group). The primary endpoint was median time to first Safety of
Estrogens in Lupus Erythematosus National Assessment-SLE Disease Activity Index (SELENA-SLEDAI) Flare Index

flare. Secondary and other endpoints included rate of any flare, time to severe flare, time to renal flare and rebound
(SELENA-SLEDAI score exceeding parent study baseline). Data on rebound phenomenon in patients with any disease
level of SLE who had permanently withdrawn from further belimumab treatment (long-term discontinuation group
[LTD]) were also assessed. Safety was assessed.

Results: The primary endpoint was not evaluable in the TH (n = 12) and TC (n = 29) groups as fewer than half of
patients flared. Unadjusted flare rates per patient-year were 1.0 during treatment discontinuation and 0.3 during treat-
ment restart (0.6 overall) in the TH group and 0.6 in the TC group; there were no severe or renal flares. No TH patients
rebounded; 2 (6.9%) TC patients rebounded; 2 (5.1%) patients in the LTD group rebounded. There were no new safety
signals.
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Conclusions: Twenty-four-week belimumab discontinuation did not appear to increase the risk of flares or rebound
in patients with low SLE disease activity; flare rates were low in both groups. Further studies may help to fully deter-

mine the effect of belimumalb discontinuation.

Trial registration: ClinicalTrials.gov, NCT02119156. Registered on April 21, 2014.
Keywords: Systemic lupus erythematosus and autoimmunity, B cells, Lymphocytes, Biological therapies, Biomarkers

Background

Systemic lupus erythematosus (SLE) is a chronic, mul-
tisystem autoimmune disease characterised by autoan-
tibody production and abnormal B cell function [1].
Patients with SLE experience heterogeneous clinical
manifestations, chronic inflammation and a relapsing
and remitting disease pattern consisting of SLE flares
alternating with periods of less severe, but persistent,
disease activity [2, 3]. Flares pose a substantial burden
in SLE and are associated with increased disease activ-
ity, long-term organ damage and considerable health-
care costs [3, 4]. As such, SLE treatment goals include
minimising disease activity and reducing the risk of
flares [5].

Belimumab is a B-lymphocyte stimulator (BLyS)-spe-
cific inhibitor approved as an add-on therapy to treat
active, autoantibody-positive SLE [6]. This biologic
prevents BLyS from binding to receptors on B cells,
thereby inhibiting B cell survival and differentiation
into immunoglobulin (Ig)-producing plasma cells [7, 8].
This action is associated with a reduction in SLE dis-
ease activity and the risk of severe flares, as established
in four phase 3, randomised, placebo-controlled trials
[9-12].

Data on the effect of temporary belimumab with-
drawal (‘treatment holiday’ [TH]) and the potential for
rebound phenomenon are important to inform clinical
management of patients with SLE, as some patients may
need temporary treatment discontinuation. In determin-
ing the impact of restarting belimumab treatment after a
temporary withdrawal, it is also of clinical importance to
assess the risk for hypersensitivity reactions. However,
it was previously unknown what the clinical effects of
belimumab discontinuation were. A case series has sug-
gested a possible rebound effect in three patients follow-
ing belimumab discontinuation that may be due to an
increase in BLyS levels leading to disease flares [13].

This study was designed to investigate the efficacy and
safety of temporary discontinuation of belimumab, com-
pared with treatment continuation (TC), in patients with
SLE and stable low disease activity. Data on rebound phe-
nomenon in patients with any disease level of SLE who
had permanently withdrawn from further belimumab
treatment (long-term discontinuation group, LTD) were
also assessed.

Methods

Study design

This multicentre, open-label, non-randomised, 52-week
study (GSK Study BEL116027; NCT02119156) conducted
across 20 sites in China, Japan, Korea and the USA inves-
tigated the effect of temporary (24 weeks) belimumab
discontinuation followed by 28-week re-introduction of
belimumab treatment in adult patients with SLE and sta-
ble low disease activity (defined below), compared with
uninterrupted belimumab treatment (Fig. 1). Patients
were recruited from four open-label continuation stud-
ies (GSK Study BEL113750, NCT01597622; BEL114333,
NCT01597622; BEL112233, NCTO00724867; and
BEL112626, NCT00583362).

Patients completed a < 30-day screening period before
entering a 52-week treatment/observation phase during
which patients received either (i) standard therapy (ster-
oids, immunosuppressants, antimalarials, non-steroidal
anti-inflammatory drugs) only for the first 24 weeks of
the study, then restarted belimumab 10 mg/kg IV treat-
ment every 4 weeks (q4w) plus standard therapy for a fur-
ther 28 weeks (TH group) or (ii) belimumab 10 mg/kg IV
g4w plus standard therapy for the entire 52-week period
(TC group). A long-term discontinuation (LTD) group,
in which patients with any level of SLE disease activ-
ity received standard therapy only for the entire 52-week
period, was also included as an additional control to assess
rebound phenomenon in patients expected to remain off
belimumab therapy for > 12 months. Standard therapy,
including steroid use or dose changes, was at the discre-
tion of the investigator. During the treatment/observation
phase, all patients attended q4w clinic visits for the assess-
ment of efficacy and safety.

At the end of the 52-week period, patients in the TH
and TC groups had the option to enter a maintenance
phase, during which they continued on belimumab
until either they switched to commercially available
belimumab, were transferred to an active protocol to
continue receiving belimumab or the study was termi-
nated. Patients in the TH group whose condition wors-
ened during the 24-week standard-therapy-only phase
could restart belimumab therapy early and enter the
maintenance phase. In the TH and TC groups, a follow-
up visit was scheduled at 16 weeks after withdrawal
from the study or last belimumab dose; those patients
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who completed the study also attended a 6-month fol-
low-up visit.

Study population
Eligible patients were > 18 years of age and had received
belimumab 10 mg/kg IV for > 6 months during one of
the open-label continuation studies. Eligibility for the TH
and TC groups required low disease activity, defined as
a Safety of Estrogens in Lupus Erythematosus National
Assessment-SLE Disease Activity Index (SELENA-SLE-
DAI) score < 3 after > 6 months of belimumab treatment,
complement (C3 and C4) levels > lower limit of normal
and stable SLE treatment during the 30-day screening
period. Additionally, patients in the TC group continued
to receive belimumab 10 mg/kg IV every 4 weeks (q4w)
and received the first dose of IV belimumab in the cur-
rent study 2—8 weeks after their last dose in their previ-
ous extension study. Patients in the LTD group could have
had any level of SLE disease activity, must have withdrawn
from belimumab treatment < 8 weeks prior to entry into
the current study, and intended to remain off belimumab
therapy but on standard therapy for the duration of the
current study.

Patients with significant, unstable or uncontrolled
acute or chronic diseases unrelated to SLE were
excluded (i.e., cardiovascular, pulmonary, hematologic,

gastrointestinal, hepatic, renal, neurological, malignancy
or infectious diseases), as were those with an adverse
event (AE) that would have placed the patient at undue
risk in the belimumab open-label continuation stud-
ies. Patients were ineligible for entry into the TH or TC
groups if during the screening period they had experi-
enced a mild-moderate or severe flare as defined by the
SELENA-SLEDAI Flare Index (SFI), received > 20 mg/
day of prednisone (or equivalent) or received any new
immunosuppressive/immunomodulatory agent, antima-
larial or non-steroidal anti-inflammatory drug.

Study endpoints and assessments
The primary endpoint was median time to any SFI flare
(defined in Additional materials). Secondary endpoints
were rate of any SFI flare, time to severe SFI flare and
time to renal flare (defined in Additional materials).
Additionally, evidence of a rebound in both the TH and
LTD groups (defined as a SELENA-SLEDAI score that
exceeded the baseline score in the original parent study
at any time from baseline of the current study up to and
including Week 24) and prednisone use were assessed.
Efficacy assessments included the Physician Global
Assessment (PGA; defined in Additional materials).
Safety assessments included monitoring of AEs,
serious AEs (SAEs), AEs of special interest (AESI),
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haematological and clinical chemistry parameters, uri-
nalysis, B cell markers and immunogenicity markers
(anti-drug antibodies). AE or SAE grading was based on
the Division of Microbiology and Infectious Diseases
Adverse Event Severity Grade Tables.

Biomarker levels were monitored over the study
period. These included immunoglobulins (IgG, IgM and
IgA), anti-double-stranded deoxyribonucleic acid (anti-
dsDNA), C3 and C4, and B cell subsets (CD19+, CD20+
and naive CD19+4/CD20+CD27—).

Data analyses

All analyses were descriptive and performed on the
intention-to-treat (ITT) population, defined as all
patients that enrolled in the study, excluding screen fail-
ures. The probability of experiencing the first SFI flare
and the median time to the first SFI flare were estimated
using the Kaplan—Meier method. The primary efficacy
analysis was a descriptive comparison of the median time
to the first SFI flare.

The original enrolment target was 135 patients; how-
ever, owing to slow enrolment as a result of patients’
reluctance to take a belimumab TH and the limited avail-
ability of patients from ongoing belimumab studies, this
target was revised to 71 patients (10 in the TH group, 26
in the TC group and 35 in the LTD group). This sample
size was expected to provide adequate information to
characterise time to SFI flare. The study was not con-
trolled or randomised and was not powered to show a
difference between the study groups.

Unless otherwise stated, the baseline was day O of the
current study.

Patient and public involvement

Patients or the public were not involved in the design,
conduct, reporting or dissemination plans of our
research.

Results

Study population

Of the 103 screened patients, 80 were enrolled and
included in the ITT population: 12 (15.0%) in the TH
group, 29 (36.3%) in the TC group and 39 (48.8%) in
the LTD group (Table 1). Prior to week 52, 9 patients
(11.3%) withdrew from the treatment/observation phase,
1 patient in the TH group moved to the maintenance
phase due to condition worsening during treatment dis-
continuation, and a further 25 patients in the TH and TC
groups entered the maintenance phase after completing
the treatment/observation phase. Of these 26 patients,
9 (34.6%) completed the maintenance phase (Additional
Table S1). Baseline demographics and disease charac-
teristics are shown in Table 1. All patients in the TH and
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TC groups and the majority of the LTD group (61.5%)
were Asian. The LTD group showed greater evidence of
disease activity at baseline than the TH and TC groups,
as expected based on the inclusion criteria (Table 1).
In the LTD group, 30.8% of patients were not receiving
prednisone at baseline, compared with 8.3% and 3.4% of
patients in the TH and TC groups, respectively.

Efficacy

The primary endpoint, median time to first SFI flare, was
not evaluable in the TH and TC groups, as fewer than half
of the patients in these groups flared. The median days
(interquartile range [IQR]) to first SFI flare in the LTD
group was 183.0 (91.0, 370.0). The probability of experi-
encing a first SFI flare to week 52 is shown in Fig. 2. In
the TH group, 4 (33.3%) patients experienced SFI flares
in the first 24 weeks, and 2 (18.2%) experienced SFI flares
in the 28-week restart phase (Table 2). In total, 5 (41.7%)
patients in the TH group, 9 (31.0%) in the TC group and
28 (71.8%) in the LTD group (the highest percentage of
the 3 groups) experienced SFI flares to week 52 (Table 2).

The unadjusted rate of SFI flares per patient-year was
1.0 during the holiday phase, 0.3 during the restart phase
and 0.6 in the overall 52-week period in the TH group,
and 0.6 in the TC group, in contrast to 2.1 in the LTD
group (Table 2). The LTD group was the only group in
which patients experienced severe SFI flares (n = 9,
23.1%) or renal flares (n = 4, 10.3%) (Table 2); therefore,
the median time to first severe SFI or renal flare was not
evaluable in the TH and TC groups. Among patients
experiencing a severe SFI or renal flare in the LTD group,
the median (IQR) study day of the first flare was day 162
(36.0, 225.0) and day 239 (224.5, 295.0), respectively.

No TH patients rebounded in the first 24 weeks, whilst
2 (6.9%) patients in the TC group and 2 (5.1%) patients in
the LTD group rebounded (Table 3); all rebound patients
had SELENA-SLEDALI score > 3 at the baseline.

The proportion of patients with an increased use of
prednisone to > 7.5 mg/day or a dose 25% higher than
that at baseline was similar in the TH and TC groups
(n = 6, 50.0%, and n = 12, 41.4%, respectively) and
lower in the LTD group (n = 13, 33.3%) in the overall
52-week period. The median number of days on which
prednisone use was > 7.5 mg/day and/or the dose had
increased from baseline by 25% was similar in the TH
and TC groups over the 52-week treatment period and
lower in the LTD group (Table 2). The median number of
days on which prednisone use was < 7.5 mg/day and/or
the dose had decreased from baseline by 25% was similar
in all three groups, although there is some evidence of
separation based on the IQR values (Table 2).

At week 52, there was little change in the median
(IQR) PGA score from baseline in all three groups
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Table 1 Baseline demographics and clinical characteristics (ITT population)

TH(n=12) TC(n=29) LTD (n = 39) Total (N = 80)

Country, n (%)

China 4(333) 16 (55.2) 0 20 (25.0)

Japan 8 (66.7) 2(6.9) 0 10(12.5)

Korea 0 11379 23(59.0) 34 (42.5)

USA 0 0 16 (41.0) 16 (20.0)
Sex, n (%)

Female 9 (75.0) 27(93.7) 35(89.7) 71(88.8)

Male 3(25.0) 2(6.9) 4(10.3) 9(11.3)
Mean (SD) age, years (at screening) 38.1(8.04) 40.6 (9.76) 38.9(12.01) 394 (10.63)
Race, n (%)

White/Caucasian/European heritage 0 0 9(23.1) 9(11.3)

Asian 12 (100) 29 (100) 24 (61.5) 65 (81.3)

African-American/Black African Ancestry 0 0 5(12.8) 5(6.3)

Native Hawaiian or other Pacific Islander 0 0 1(26) 1(13)
Treatments, n (%)

Steroids (prednisone equivalent)? 11(91.7) 28 (96.6) 25 (64.1)P 64 (80.0)

Antimalarials® 5(41.7) 19 (65.5) 27 (69.2) 51(63.8)

Immunosuppressants? 6 (50.0) 13 (44.8) 19 (48.7) 38 (47.5)
Daily prednisone dose®, mg/day

Mean (SD) 7.5 (4.04) 5.7 (3.36) 3.7 (3.62) 5.0(3.82)

Median (IQR) 6.8 (5.0,10.0) 5.0(2.5,100) 25(00,7.5) 50(1.3,7.5)

Minimum, maximum 0.0,15.0 0.0,10.0 0.0,10.0 0.0,15.0
By category, n (%)

0 1(83) 1(34) 12 (30.8) 14 (17.5)

>0to<75 6 (50.0) 20 (69.0) 21(53.8) 47 (58.8)

>75 541.7) 8(27.6) 6(15.4) 19 (23.8)
SELENA-SLEDAI categoryf, n (%)

<3 11(91.7) 22 (75.9) 16 (41.0) 49 (613

>3-9 1(83) 7(24.1) 22 (56.4) 30(37.5)

>10 0 0 1(26) 1(1.3)
Mean (SD) SELENA-SLEDAI score’ 1.7 (1.67) 2.3(1.46) 40247 3.0(2.21)
SFI, n (%)

> 1 flare? 1(83) 0 8(20.5) 9(11.3)

> 1 severe flare 0 0 1(2.6) 1(1.3)

IQR interquartile range, ITT intention-to-treat, LTD long-term discontinuation, SD standard deviation, SELENA Safety of Estrogens in Lupus Erythematosus National
Assessment, SF/ SELENA-SLEDAI Flare Index, SLEDAI SLE Disease Activity Index, TC treatment continuation, TH treatment holiday

@ Steroid use was assessed in the 7 days prior to day 0 of the study

b Excludes 2 patients on prednisone prior to day 0 of this study, but who did not take prednisone in the 7 days prior to day 0

€ Hydroxychloroquine and hydroxychloroquine sulphate

d Azathioprine, cyclosporine, leflunomide, methotrexate, mizoribine, mycophenolate mofetil, mycophenolic acid, tacrolimus and thalidomide
€ Based on all days from the screening visit date of the current study up to and including day 0 of the current study

fProvided by post hoc analysis

9 One patient’s baseline visit SFI flare result was collected at week 4 visit and was included in the count of patients with > 1 flare at baseline

(TH, 0.00 [— 0.09, 0.15]; TC, — 0.03 [— 0.15, 0.03]; Safety

LTD, 0.00 [— 0.12, 0.27]). During the 52-week study period, the incidence of AEs
Treatment comparisons between the LTD and the TC ~ and SAEs was highest in the LTD group; there was only

and TH groups should be interpreted with caution owing 1 SAE in the TH group, which occurred during the

to the differences in baseline patient characteristics. restart phase and was considered to be unrelated to
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1.07 Treatment group
— LTD
0.91 — TC
Holiday phase
0.8 Restart phase

Probability of Experiencing an SFI flare

0 4 8 12 16 20 24 28 32 36 40 44 48 52

Time since baseline visit of the current study (weeks)
No. of patients at risk

LTD 39 36 32 29 22 22 20 16 15 12 11 11 11 9
TC 29 28 28 26 25 24 24 23 23 22 22 22 21 19
Holiday phase 12 11 8 8 8 8 5 - - - - - - -
Restart phase 11 10 10 10 10 10 10 8 - - - - - -

Fig. 2 Probability of experiencing an SFl flare before week 52 (ITT population). Median survival time is the time at which the curve crosses 0.5; if
the curve does not cross 0.5, the median is not defined; all data are presented relative to time O; for the restart phase, time 0 is the time when the
patient re-initiated belimumab treatment post-week 24 in the study. ITT, intention-to-treat; LTD, long-term discontinuation; SFI, SELENA-SLEDAI
Flare Index; SELENA, Safety of Estrogens in Lupus Erythematosus National Assessment; TC, treatment continuation; TH, treatment holiday

Table 2 Efficacy outcomes (52-week study period; ITT population)

TH(h=12) TC(n=29) LTD (n =39)

24-week holiday 28-week restart  Overall 52-week
phase (n=12) phase (n=11) period (n =12)

Patients with an SFI flare, n (%) 4(33.3) 2(18.2) 5(41.7)? 9(31.0) 28 (71.8)
Time to first SFI flare, median (IQR) daysID -(300,-) -(--) -(30.0,-)? -(365.0,-) 183.0(91.0, 370.0)
Unadjusted rate of SFl flares/patient-year 1.0 0.3 0.6° 06 2.1
Number of SFl flares 5 2 7° 17 74
Patients with a severe SFl flare, n (%) 0 0 0 0 9(23.1)
Patients with a renal flare€, n (%) 0 0 0 0 4(10.3)
Daily prednisone use?, median (IQR) days
> 7.5 mg/day and/or 25% increase vs 168.0 (168.0,170.0) 196.0(196.0,196.0) 364.0 (364.0,364.0) 364.0(311.5,371.0) 278.0(133.0,344.0)
baseline®
. < |7.5 fmg/day and/or 25% decrease vs 166.0 (161.0,168.0) 200.0 (196.0,202.0) 364.0 (359.0,364.0) 364.0 (364.0,364.0) 362.0(227.0,365.0)
aseline

IQR interquartile range, ITT intention-to-treat, LTD long-term discontinuation, SFI SELENA-SLEDAI Flare Index, SELENA Safety of Estrogens in Lupus Erythematosus
National Assessment, SLEDAI SLE Disease Activity Index, TC treatment continuation, TH treatment holiday

? Provided by post hoc analysis

b Estimated using the Kaplan-Meier method; statistics are missing when the number of events is too low to estimate the value

¢ Defined in Additional file 1

d Average daily prednisone dose at baseline is based on all days from the screening visit date of the current study up to and including day 0 of the current study
€ TH:n=6,TC:n=12;LTD:n=13

fTH:n=6,TC:n = 19;LTD: n = 25
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Table 3 Mean parent study baseline SELENA-SLEDAI score and number of current study rebound patients (ITT population)
TH(nh=12) TC(n=29) LTD (n =39)
24-week holiday phase 28-week restart phase
(n=12) (n=11)
Mean (SD) baseline SELENA-SLEDAI 7.9 (4.19) NA 9.2 (3.06) 10.2 (3.15)
score in parent study
Number of rebound patients in first 0 NA 2(6.9) 2(5.1)

24 weeks of current study?, n (%)

ITT, intention-to-treat; LTD, long-term discontinuation; SELENA, Safety of Estrogens in Lupus Erythematosus National Assessment; SD, standard deviation; SLEDAI, SLE

Disease Activity Index; TC, treatment continuation; TH, treatment holiday

@ SELENA-SLEDAI score exceeding parent study baseline anytime between baseline of the current study up to and including week 24

the study treatment (Table 4). The most common AEs
reported in each group were upper respiratory tract
infection (n = 2, 16.7%) in the TH group during the
holiday phase, and nasopharyngitis in the TH group
during the restart phase (1 = 4, 36.4%), the TC group
(n = 5, 17.2%) and the LTD group (n = 10, 25.6%).
Treatment-related AEs occurred in 2 (16.7%) patients
in the TH group during the holiday phase, 1 (9.1%)
patient in the TH group during the restart phase and 6
(20.7%) patients in the TC group (Table 4). The investi-
gator considered there was a reasonable possibility that
the AEs observed in the TH group during the holiday
phase were related to belimumab, despite the patients
not being on the treatment at the time. No AESI were
reported in the TH group; the incidences of AESI were
similar between the TC and LTD groups (Table 4).
There were no withdrawals due to AEs and no deaths.

There were no grade 3/4 laboratory abnormalities in
the TH group during the 52-week study period; in the
other groups, the most common laboratory abnormali-
ties were grade 3 protein/creatinine increase observed
in 1 patient (3.4%) in the TC group and 3 patients (7.7%)
in the LTD group, with grade 4 increase observed in 6
patients (15.4%) in the LTD group (Additional Table S2).

There were no positive immunogenicity responses dur-
ing the 52-week study period.

Biomarkers

At the baseline of the current study, median IgG lev-
els were below parent study baseline and remained
decreased over 52 weeks, for all groups, with a slight
increase towards the end of the holiday phase that fell
again following treatment restart (Additional Figure S1).
The median levels of anti-dsDNA remained below (Addi-
tional Figure S2), and the median C3/C4 levels remained
above (Additional Figure S3), parent study baseline over
52 weeks for all groups. B cell levels remained depleted
in the TC group throughout the 52-week study period.
In the TH and LTD groups, CD19, CD20 and naive B

cell counts started to return to pre-treatment levels
after 16 weeks off treatment but rapidly decreased to
minimal levels (median percent change around — 70%
relative to parent study baseline) following treatment
restart in the TH group (Additional Figure S4).

Maintenance phase

The maintenance phase enrolled patients from the TH
and TC groups only, and no clear trends were appar-
ent from these data. No severe SFI flares were reported
in any patients in either group, and no new safety sig-
nals were noted. Post hoc analysis showed that the
most commonly reported (> 2 patients in either treat-
ment group) non-serious AEs occurring in this phase
were nasopharyngitis (2 patients in the TC group and
4 patients In the TH group) and upper respiratory tract
infection (2 patients in the TC group). No SAEs were
observed.

Discussion

This open-label study is the first to examine the clini-
cal impact of temporarily discontinuing belimumab
treatment in patients with SLE and low disease activ-
ity. Over 52 weeks, the flare rate was similar in patients
who discontinued belimumab for 24 weeks and then
restarted treatment, and in those who received continu-
ous belimumab throughout the study. However, the pri-
mary endpoint, the median time to first SFI flare, was
not evaluable in the TH and TC groups as fewer than
half of the patients in each group experienced SFI flares.
Whilst 2 patients in the LTD group and 2 patients in
the TC group rebounded, no patients in the TH group
rebounded. Changes in prednisone use were similar in
the TH and TC groups, whilst fewer patients in the LTD
group reported increased use of prednisone to > 7.5 mg/
day or a 25% increase in dose versus baseline. Over-
all, temporary, 24-week belimumab discontinuation in
patients with SLE and low disease activity did not appear
to increase the risk of SFI flares or rebound. Importantly,
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Table 4 Most common AEs by SOC?, all SAEs, AESI, and TRAEs (52-week study period; ITT population)
TH(n=12) TC (n=29) LTD (n =39)
24-week holiday = 28-week restart Overall 52-week
phase (n =12) phase (n=11) period® (n = 12)
> 1 AE by SOC"<, n (%) 7(58.3) 10 (90.9) 1191.7) 21(724) 37(94.9)
Infections and infestations 4(33.3) 7 (63.6) 8 (66.7) 14 (48.3) 23 (59.0)
> 1 SAE by preferred term, n (%) 0 1(9.1) 1(8.3) 2 (6.9) 6(15.4)
Lupus nephritis 0 0 0 0 2(5.1)
Acute respiratory failure 0 0 0 0 1(2.6)
Arthritis 0 0 0 1(34) 0
Chronic obstructive pulmonary disease 0 0 0 0 1(2.6)
Diarrhoea infectious 0 0 0 0 1026
Generalised oedema 0 0 0 0 1(.6)
Lumbar vertebral fracture 0 1(9.1) 1(8.3) 0 0
Pericarditis lupus 0 0 0 0 1(26)
Pneumonia pseudomonal 0 0 0 0 1(2.6)
Respiratory failure 0 0 0 0 1(2.6)
Sepsis 0 0 0 0 1(2.6)
Upper respiratory tract infection 0 0 0 1(34) 0
AESI by category, n (%)
Malignancies 0 0 0 0
Post-infusion systemic reactions 0 0 0 1 (34)d 0
Infections of special interest® 0 0 0 1(34) 3(7.7)
Depression 0 0 0 134 126)f
Deaths 0 0 0 0
TRAEs by system organ class, n (%)
Any event (16.7) 109.0) 3(25.0) 6(20.7)9 0
Infections and infestations 2(16.7) 0 2 (16. 5(17.2) 0
Respiratory, thoracic and mediastinal disorders 0 0 2(6.9) 0
Gastrointestinal disorders 0 1(9.1) 1(8.3) 0 0
Skin and subcutaneous tissue disorders 0 0 0 1(34) 0

AE, adverse event; AESI, AE of special interest; ITT, intention-to-treat; LTD, long-term discontinuation; SAE, serious AE; SOC, system organ class; TC, treatment

continuation; TH, treatment holiday; TRAE, treatment-related AE
2 Provided by post hoc analysis
b Reported in > 50% of patients in any treatment group

€ Nasopharyngitis was the most common AE in all three treatment groups (LTD, TC and restart phase)

d post-infusion systemic reactions per anaphylactic reaction customised MedDRA query broad search

€ By preferred term, herpes simplex (TC, n = 1; LTD, n = 1), recurrent opportunistic herpes zoster (LTD, n = 1), serious sepsis (LTD, n = 1)

f Depression including mood disorders and anxiety
9> 1 event occurred in 1 patient

treatment restart after the 24-week holiday phase did not
result in post-infusion systemic reactions or the develop-
ment of anti-drug antibodies. No new safety concerns
were identified during the study (including the mainte-
nance phase), and AEs were aligned with the known beli-
mumab safety profile.

Both the TH and TC groups included patients with
low baseline disease activity; as such, low flare rates in
these groups were expected [14]. The low SFI flare rate

following belimumab discontinuation may be explained,
in part, by a molar excess of belimumab relative to BLyS
in circulation during the first 3 months of the holiday
phase (i.e. the belimumab washout period) [15-17].
However, the likelihood of an SFI flare remained low
throughout the 24-week phase, even after the 3-month
belimumab washout. The data suggested a higher SFI
flare rate during the holiday phase than the restart phase
(1.0 vs 0.3 per patient-year) in the TH group, although the
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SFI flare rate over the 52-week study period was similar
in the TH and TC groups (0.6 per patient-year). However,
low patient numbers make meaningful between-group
comparisons difficult. The unadjusted 52-week SFI flare
rate in the LTD group was much higher than in the TH
or TC groups (2.1 vs 0.6 or 0.6 per patient-year, respec-
tively), likely based on the higher disease activity in the
LTD group at baseline.

Previous studies have shown significant reductions in
anti-dsDNA antibody titres and increases in C3 and C4
levels with belimumab treatment, as well as sustained
reductions in CD20+ B cells [9, 10]. These serologic
changes are thought to reflect the ability of belimumab
to neutralise BLyS, which may restore apoptosis of
autoimmune B cells, ultimately leading to reduced SLE
activity [18-20]. As expected, based on belimumab’s
mechanism of action, the two patient groups discon-
tinuing belimumab saw increases in levels of CD19+,
CD20+ and naive (CD19+4/CD20+/CD27—) B cells 16
weeks after stopping treatment, which were reduced
again when treatment was restarted. Based on the cur-
rent data, it is not clear whether these serologic changes
would lead to clinical differences in flare rate, as the
baseline flare rate in this study was low. Further studies
will therefore be useful to fully determine the associa-
tion between the serological and clinical effects of tem-
porarily discontinuing belimumab in patients with SLE.

It is now well established that belimumab treatment
is associated with a reduced need for steroid use in
patients with SLE [9, 10]. In phase 3 belimumab stud-
ies, these effects were seen within 8 weeks of starting
belimumab treatment and were sustained over the 52-
or 76-week study periods [9, 10]. In the current study,
increases in prednisone use (to > 7.5 mg/day or a dose
25% higher than that at baseline) were seen in similar
proportions of patients in the TH and TC groups (base-
line to week 52/exit), suggesting that temporary beli-
mumab discontinuation does not impact the reduced
need for prednisone seen upon belimumab initiation.
Of interest, the number of days on which prednisone
dose increased (reported for patients who were taking
< 7.5 or > 7.5 mg/day at baseline) was lowest in the LTD
group, perhaps reflecting more stable steroid usage in
this group, although this group had a higher percent-
age of patients not on prednisone, as well as on back-
ground therapies other than prednisone (antimalarials/
immunosuppressants), at baseline than the TH and TC
groups. Alternatively, the lower disease activity in the
TH and TC groups may be associated with higher pred-
nisone use than the LTD group. Due to small sample
sizes, comparisons between the three groups should be
interpreted with caution.
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There are several study limitations. First, as patients
had completed previous belimumab trials, recruitment
was biassed toward those less likely to experience beli-
mumab-related AEs, as patients experiencing AEs in
parent studies that were considered to place them at
undue risk would be excluded from the present study.
Furthermore, the sample size was small due to recruit-
ment difficulties. There were also clinically important
differences in patient characteristics in all three study
groups at the start of the study, limiting the ability to
draw inferences. Additionally, patients were assigned
to the study groups based on a joint decision by the
patient and investigator, and the study had a short treat-
ment holiday period (6 months). With these limitations
considered, these data provide a basis on which fur-
ther studies can be conducted to build a better under-
standing of the clinical effects of temporary belimumab
discontinuation for patients who may require such a
treatment break. Notably, the TH and TC groups con-
tained only patients of Asian heritage; however, previ-
ous studies have shown that the benefit-risk profile of
belimumab treatment in the Asian population is similar
to that observed among patients in the global phase 3
studies [10, 12]. Therefore, the results from the current
study can be expected to be similar in the general SLE
population.

Conclusions

Temporary discontinuation of belimumab does not
appear to increase the risk of SFI flare or rebound over
a 6-month period in patients who have achieved low dis-
ease activity with belimumab treatment. Rebound was
similar in patients with any level of SLE disease activ-
ity, but there was a higher rate of flares in this group.
However, the number of patients who temporarily dis-
continued treatment was small, as was the number of
patients who continued treatment. As such, a meaning-
ful comparison between the groups was difficult. There
were no new safety findings in this study, and the results
continue to support the favourable benefit-risk profile of
belimumab in patients with SLE.
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