Arthritis Care & Research AM CAN
Vol. 71, No. 6, June 2019, pp 829-838 ERI COLLEGE

DOI 10.1002/acr.23788 0{ RHEUMATOLOGY

© 2018, GSK. Arthritis Care & Research published by Wiley Periodicals, Inc. on behalf of American College of Rheumatology. ing Rh logy Professionals
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which

permits use, distribution and reproduction in any medium, provided the original work is properly cited and is not used

for commercial purposes.

Long-Term Impact of Belimumab on Health-Related
Quality of Life and Fatigue in Patients With Systemic Lupus
Erythematosus: Six Years of Treatment

e
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Objective. To report long-term health-related quality of life (HRQoL) and fatigue outcomes in patients with systemic
lupus erythematosus (SLE) receiving belimumab.

Methods. Patients with SLE who completed the Study of Belimumab in Subjects with SLE 76-week trial (BLISS-76)
were enrolled in this continuation study (BEL112233 [ClinicalTrials.gov identifier: NCT00724867]). The belimumab
groups continued to receive the same dose (1 mg/kg or 10 mg/kg) intravenously. After March 2011, all patients
received belimumab 10 mg/kg every 28 days plus standard therapy. The placebo group switched to belimumab
10 mg/kg. HRQoL and fatigue assessments included the Short Form 36 (SF-36) health survey and the Functional
Assessment of Chronic lliness Therapy (FACIT)-Fatigue subscale. Post hoc subgroup analyses (BEL206350) as-
sessed clinical characteristics associated with improved HRQoL and fatigue.

Results. Of the 268 patients enrolled, 140 completed the study. Patients receiving long-term belimumab treat-
ment reported continued improvements in HRQoL and fatigue. At study year 6, the mean + SD SF-36 physical com-
ponent summary (PCS) score and the mental component summary (MCS) score increased from 37.0 + 9.9 at baseline
to 41.7 £ 10.0 (mean = SD change 4.8 + 9.4) and from 44.3 + 11.3 t0 47.0 + 11.6 (mean + SD change 2.7 + 11.3) for
the PCS and MCS, respectively, exceeding the minimum clinically important difference (MCID) for improvement (2.5
units). The mean + SD FACIT-Fatigue score exceeded the MCID of 4 at study years 1-5; at study year 6, the mean +
SD change was 3.7 + 11.8. Statistically significant associations were observed between parent trial treatment groups
and change from baseline in PCS, MCS, and FACIT-Fatigue scores (P < 0.01).

Conclusion. Long-term control of SLE disease activity with belimumab plus standard therapy translates into

meaningful improvements in patient-reported fatigue and HRQoL.

INTRODUCTION

Systemic lupus erythematosus (SLE) is a relapsing, chronic,
inflammatory autoimmune disease characterized by periods of
disease flare, with multisystem manifestations that lead to organ
damage over time (1-3). SLE causes a pronounced impairment
in patients’ health-related quality of life (HRQoL), resulting in sig-
nificantly reduced work productivity and increased absenteeism,
which can lead to permanent work disability (4). Physical, psycho-
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SIGNIFICANCE & INNOVATIONS

* This is the first report of health-related quality of
life (HRQoL) and fatigue outcomes in patients with
active systemic lupus erythematosus (SLE) with
long-term exposure to belimumab.

+ The study provides evidence that long-term control
of SLE disease activity with belimumab plus stan-
dard therapy translates into meaningful and sus-
tained benefits in patients’ fatigue and HRQoL.

+ These benefits are consistent with results from the
parent trial Study of Belimumab in Subjects with
SLE 76-week trial (BLISS-76).

Although there have been some improvements in treatment
options, there is still a significant unmet need for effective and well-
tolerated options. Patients with SLE characteristically have ele-
vated levels of circulating B lymphocyte stimulator, a key cytokine
that promotes B cell survival (13-15). Belimumab is a human IgG1A
monoclonal antibody that binds to and inhibits the activity of B lym-
phocyte stimulator protein (16). It is licensed in the US and Europe
for the treatment of adult patients with active, autoantibody-positive
SLE who are receiving standard treatment (16-18).

Pooled post hoc analyses (19) from the 2 phase |l trials,
the Study of Belimumab in Subjects with SLE 52-week study
(BLISS-52) (ClinicalTrials.gov identifier: NCT00424476) (20) and
the BLISS 76-week study (BLISS-76) (ClinicalTrials.gov identifier:
NCT00410384) (16) showed improvements in patients’” HRQoL
outcomes, including significantly greater improvements at week
52 in Short Form 36 version 2 (SF-36) health survey physical
component summary (PCS) scores with belimumab 1 mg/kg and
10 mg/kg and improvements in the mental component summary
(MCS) scores with belimumab 1 mg/kg compared with placebo
(19). Greater mean changes from baseline at week 52 were also
reported in the belimumab groups compared with placebo for
individual domains of the SF-36 including physical functioning,
bodily pain, general health, and vitality (19). In addition, improve-
ments in fatigue scores (as assessed using the Functional Assess-
ment of Chronic lliness Therapy [FACIT]-Fatigue subscale) were
significantly greater for both belimumab doses at week 52 com-
pared with placebo (16,19,20). Post hoc analyses of the BLISS
trials showed greater mean changes in PCS, MCS, all 8 SF-36
domains, and FACIT-Fatigue for SLE responder index 4 (SRI4)
responders compared with nonresponders (21). To date, the long-
term effects of belimumab treatment on HRQoL and fatigue have
not been assessed.

The objectives of this long-term continuation study of the
phase Il RCT BLISS-76 trial in the US (16) were to evaluate the
long-term safety and tolerability, impact on HRQoL and fatigue,
and efficacy of belimumab plus standard therapy. Efficacy and
safety data have been reported elsewhere (22). Here, we present

the longer-term HRQoL and fatigue outcomes and the impact of
clinical characteristics on these outcomes.

PATIENTS AND METHODS

The study was conducted in accordance with the Interna-
tional Conference on Harmonisation of Technical Requirements
for Registration of Pharmaceuticals for Human Use (ICH) guide-
lines for Good Clinical Practice, all applicable patient privacy
requirements, and the ethics principles outlined in the Declara-
tion of Helsinki 2008. The study was monitored in accordance
with ICH EB, Section 5.18. Country-specific approvals were
obtained from individual national, regional, or investigational
center ethics committees or institutional review boards. Writ-
ten informed consent was obtained from all patients prior to
enroliment in the study.

Study design. This was a multicenter continuation study
(BEL112233; ClinicalTrials.gov identifier: NCT00724867)
in patients with SLE who completed the 76-week par-
ent trial BLISS-76 (BEL110751; ClinicalTrials.gov identifier:
NCT00410384) in the US (16,22). In BLISS-76, patients were
randomized to receive belimumab 1 mg/kg intravenously
(IV), 10 mg/kg IV, or placebo every 28 days and continued
with standard therapy. The inclusion and exclusion criteria for
BLISS-76 have been reported previously (16). Briefly, adult
patients with a diagnosis of SLE according to the American
College of Rheumatology revised criteria (23) who were pos-
itive for antinuclear antibodies or anti-double-stranded DNA
antibodies (anti-dsDNA) and had a Safety of Estrogens in
Lupus Erythematosus National Assessment (SELENA) version
of the Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI) (SELENA-SLEDAI) score of >6 were included. All
patients who completed BLISS-76 in the US had the option
to enroll in this continuation study (22), which was conducted
from August 5, 2008 to March 26, 2015.

Patients who received belimumab in the parent trial contin-
ued to receive the same dose of belimumab (belimumab/beli-
mumab group), and those who had previously received placebo
then received belimumab 10 mg/kg (placebo/belimumab group);
following a protocol amendment, all patients received belimumab
10 mg/kg after March 9, 2011. The data presented here are for
the pooled patient population; post hoc subgroup analyses were
also conducted to provide results based on treatment group in
the parent trial. In total, up to 8 calendar years of data were
collected, including the parent trial (maximum exposure 2,908
days). However, in the continuation study, assessments were
made in accordance with a 48-week study year; therefore, study
years do not align with calendar years. Due to the low number
of patients remaining at study year 7 (n = 65), the data exported
here are up to study year 6.
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Assessments. The primary efficacy assessment (reported
elsewhere [22]) was the SRI4 response (24), defined as a >4-point
reduction in the SELENA-SLEDAI score, no worsening (<0.3
increase) in the physician’s global assessment, and no new Brit-
ish Isles Lupus Assessment Group (BILAG) A or <1 new BILAG
B organ domain scores, all versus the baseline SRI response.

Table 1. Characteristics of the patients at baseline*

HRQoL was assessed using the SF-36 (25), and fatigue was
assessed with the FACIT-Fatigue scale (26-29). The SF-36
measures 8 HRQoL domains that are the weighted sums of the
questions for each. Raw domain scores are converted to a 0-100
scale, with higher scores indicating better health. These scores are
Z-transformed and weighted to yield values used to calculate PCS

Placebo/
belimumab Belimumab/ Total
Characteristic (n=91) belimumab (n = 177) (n =268)

Female sex 84(92.3) 166 (93.8) 250(93.3)
Age, mean + SD years 43.4+12.4 42.5+10.8 42.8+11.3
Race

White 671 (67.0) 125 (70.6) 186 (69.4)

Black or African American/African heritage 20(22.0) 37(20.9) 57 (21.3)

Other 10(11.0) 15(8.5) 25(9.3)
SLE disease duration, mean + SD yearst 8.2 (6.0) 7.4(7.2) 7.7 (6.8)
SRI4 responder# 17 (18.9) 109 (61.6) 126 (47.2)
SELENA-SLEDAI score, mean + SD 56+3.6 89+35 7.8+39
Anti-dsDNA positive 49 (53.8) 86 (48.6) 135 (50.4)
Low C3 and/or low C4 levels 41 (45.1) 78 (44.1) 119 (44.4)
SDI score, mean + SD 1.2+1.7 11+14 1.2+15
SFI (=1 flare) 18 (19.8) 47 (26.6) 65 (24.3)
Daily glucocorticoid dose, mean + SD mg/day 53+6.0 6.8+74 6.3+70
Glucocorticoid dosage >7.5 mg/day 25(27.5) 61 (34.5) 86 (32.1)
SF-36 PCS, mean + SD 42.0+9.8 34.5+9.0 370+99
SF-36 MCS, mean + SD 479 +10.3 424+ 114 443 +11.3
SF-36 domain scores, mean + SD

Bodily pain 58.0+22.6 417 +20.0 472+223

General health 453 +20.8 38.2+19.3 40.6 +20.1

Mental health 71.0+19.5 64.9 +20.2 67.0 + 201

Physical functioning 63.2+274 51.0 £+ 26.8 55.2+275

Role emotional 731 +252 639 +28.6 67.0+27.8

Role physical 60.9 £ 28.0 46.0+26.6 511 +£279

Social functioning 09.1 +25.8 54.0 £26.5 59.1 +27.2

Vitality 48.7 +24.4 34.2+20.3 391 +22.38
FACIT-Fatigue score, mean + SD 31.2+£13.3 241 £11.2 265+ 124
FACIT-Fatigue scale score

20-34 28(30.8) 67(37.9) 95 (35.4)

<20 23(25.3) 74.(41.8) 97 (36.2)

>35 40 (44.0) 35(19.8) 75 (28.0)

* Data for the Short Form 36 (SF-36) and Functional Assessment of Chronic Iliness Therapy (FACIT)-Fatigue were available for only
176 patients in the belimumab/belimumab group. Except where indicated otherwise, values are the number (%). SRI4 = FACIT-Fa-
tigue for Systemic Lupus Erythematosus (SLE) responder index 4; SELENA-SLEDAI = Safety of Estrogens in Lupus Erythematosus
National Assessment (SELENA) version of the Systemic Lupus Erythematosus Disease Activity Index (SLEDAI); anti-dsDNA = anti-
double-stranded DNA; SDI = Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index;
SFI = SLE Flare Index; PCS = physical component summary; MCS = mental component summary.

t Duration is defined as the time from the screening date to the time of SLE diagnosis date plus 1 day.

1 Responders 1 year (48 weeks in study terms) after long-term extension baseline; 1 patient in the belimumab/placebo group was

lost to follow-up; the percentages were adjusted accordingly.
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and MCS scores, which are norm based with a mean of 50 and
SD of 10. The generally accepted minimum clinically important
difference (MCID) for improvement of 2.5 units was applied for
assessment of the SF-36 PCS and MCS scores, and an MCID of
5.0 was applied for domain scores (30).

The FACIT-Fatigue scale is a 13-item scale that measures
physical and mental fatigue and their effects on functioning and
daily living. Scores range from 0 to 52, with lower scores indicating
more fatigue. An MCID of 4 units was used for assessment of the
FACIT-Fatigue scores. This was previously confirmed in a sample
of 271 patients with rheumatoid arthritis enrolled in a double-blind
RCT of adalimumab versus placebo (27) and supported by data
from an RCT in patients with SLE (Exploratory Phase II/lll SLE
Evaluation of Rituximab [EXPLORER] study), in which it was con-
cluded that a range of 3-4 is the MCID in SLE (31). HRQoL and
fatigue assessments were exploratory and were administered at
week 48 in each calendar year and at the exit visit. All assess-
ments were carried out in the modified intent-to-treat (ITT) pop-
ulation, defined as all patients who were enrolled in the continu-
ation study and were treated with at least 1 dose of belimumab.
Patients were not followed up after treatment discontinuation.

Post hoc analyses (BEL206350) were conducted to examine
clinical characteristics associated with improvements in HRQoL
and fatigue. These analyses included several subgroups of inter-
est: 1) parent trial treatment group (placebo versus belimumab),
2) SRI responders versus nonresponders (SRI4 response in this
continuation study, i.e., study year 1), 3) patients with high anti-
dsDNA and/or low serum complement 3 or 4 (C3 or C4) levels
versus those without, 4) disease flare at baseline versus no flare
at baseline (SLE Flare Index [SFI]) (32) (the observation period
included time since the last flare assessment prior to baseline
[for placebo, the last SFl assessment made in the parent trial; for
belimumab, the SFI assessment made prior to belimumab expo-
sure in the parent trial]), 5) glucocorticoid dose (or prednisone
equivalent) at baseline (none, <7.5 or >7.5 mg/day), 6) organ
damage at baseline (Systemic Lupus International Collaborating
Clinics/American College of Rheumatology Damage Index [SDI]
score (33,34); 0, 1, or >2).

Statistical analysis. No formal statistical hypothesis
testing was performed, and all analyses were descriptive and
exploratory. For all patients, baseline was defined as the assess-
ment prior to the first dose of belimumab. Therefore, baseline for
patients already receiving belimumab at enrollment into the con-
tinuation study was the latest assessment prior to commencing
the parent trial BLISS-76; for patients who had received placebo
during the parent trial, baseline was the last assessment prior to
the first dose of belimumab in this long-term continuation study.
Mixed-effects models were used to obtain the mean + SD val-
ues for change from baseline over time, with adjustments for
disease duration and activity, baseline HRQoL scores, age, sex,
and race.

RESULTS

Patient population. The modified ITT population
included 268 patients (91 in the placebo/belimumab group
and 177 in the belimumab/belimumab group); 140 patients
completed the study, and 128 discontinued. Reasons for dis-
continuation included patient request (n = 31), adverse events
(n = 25), other (n = 22), physician decision (n = 17), lack of
efficacy (n = 14), lost to follow-up (n = 12), noncompliance with
study drug (n = 6), and protocol deviation (n = 1). The majority
of discontinuations due to lack of efficacy (n = 11) and adverse
events (n = 22) occurred in the first 4 years of the study. All
adverse events that led to belimumab discontinuation were
different, with the exception of an intraductal proliferative
breast lesion, which was reported by 2 patients. SLE flares
(n = 5) were reported as a common reason for belimumab
discontinuation due to lack of efficacy. The rate of discontinu-
ations reported each year remained consistent throughout the
study. In addition, a decline in the number of patients start-
ing each yearly interval was similar between patients initially
treated with belimumab in the parent trial and those treated
with placebo. Further data on discontinuation have been
reported elsewhere (35). The baseline characteristics of this
patient population are shown in Table 1. At baseline (modified
ITT population), the mean + SD SF-36 PCS score (37.0 + 9.9)
and MCS score (44.3 + 11.3) were below the normative mean
score of 50 for the general US population (25). Approximately
one-third (36.2%) of patients had a FACIT-Fatigue score of
<20 (indicating that fatigue was experienced), and the mean +
SD baseline FACIT-Fatigue score was 26.5 + 12.4. The major-
ity of patients (70.1%) had a SELENA-SLEDAI score of <9,
and the mean + SD score was 7.8 + 3.9. The mean + SD SDI

score was 1.2 + 1.5.

SF-36 scores. In the overall population, the mean + SD
PCS score increased overall from 37.0 + 9.9 (n = 267) at base-
line to 40.3 £ 10.4 (n = 260) at study year 1 (mean + SD change
from baseline 3.4 + 8.6 [n = 259]; the sample size difference was
due to missing data for 1 patient]) (Figure 1A). This increase was
maintained during the long-term continuation study to 41.7 +
10.0 (n = 185) at study year 6 (mean + SD change from baseline
4.8 £ 9.4 [n = 185] and exceeded the MCID for improvement of
2.5 units (27,30). The mean + SD MCS score increased overall
from 44.3 £ 11.3 (n = 267) at baseline to 46.6 + 11.7 (n = 260)
at study year 1 (mean + SD change from baseline 2.5 + 10.1
[n = 259]; the sample size difference was due to missing data
for 1 patient) (Figure 1A). At study year 6, the mean + SD MCS
score reached 47.0 = 11.6 (n = 185); the mean = SD change
from baseline was 2.7 = 11.3 (n = 185), exceeding the MCID.
The number of patients who reported improvements of at least
the MCID (5.0) across all domains for study years 1-6 are shown
in Table 2.
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Changes in A, Short Form 36 (SF-36) physical component summary (PCS) and mental component summary (MCS) scores and B,

Functional Assessment of Chronic lliness Therapy (FACIT)-Fatigue scores between baseline and year 6. The timing of baseline assessments
differed across the population, according to parent trial treatment. Broken lines represent the minimum clinically important difference (27,30).
Values beneath each pair of columns represent the number of patients assessed at that time point.

Scores varied across individual SF-36 domains (Figure 2). At
study year 1, mean changes from baseline in the scores for 7 of
8 SF-36 domains (physical functioning, role physical, bodily pain,
general health, vitality, role emotional, and social functioning but not
mental health) met or exceeded the MCID of 5.0, representing clin-
ically meaningful improvements in these domains (30,31). Improve-
ments were maintained, and at study year 6, the mean changes

from baseline exceeded the MCID in 6 of 8 SF-36 domains (bodily
pain, general health, physical functioning, role physical, social func-
tioning, vitality) but not role emotional and mental health.

FACIT-Fatigue. The mean + SD FACIT-Fatigue score
increased from 26.5 + 12.4 (n = 267) at baseline to 31.3 + 13.3
(n = 261) at study year 1 (mean + SD change from baseline 4.9

Table 2. Patients who reported improvements >MCID for each SF-36 domain and the FACIT-Fatigue score, by study year*

SF-36 Domains

Physical Social
Study Bodily General Mental function-  Role emo- Role function- FACIT-
yearst pain health health ing tional physical ing Vitality Fatigue
1(n=268) 148(55.2) 151(56.3) 139(51.9) 141(52.6) 111 (41.4) 142(53.0) 127(474) 152(56.7) 135
(50.4)
2(n=259) 137(52.9) 148(571) 133(51.4) 129(49.8) 114(44.0) 139(53.7) 125(48.3) 144(55.6) 123(47.5)
=244) 135(55.3) 143(58.6) 116(47.5) 124(50.8) 98(40.2) 131(53.7) 124(50.8) 134(54.9) 119
(48.8)
4(n=219) 117(53.4) 127(58.0) 102 (46.6) 112 (51.1) 91 (41.6) 113(51.6) 103 (47.0) 122(55.7) 97 (44.3)
5(=202) 109(54.00 126(62.4) 100(49.5) 105(52.0) 82 (40.6) 109 (54.0) 93 (46.0) 112(55.4) 108
(53.5)
6(n=192) 100(52.1) 100(52.1)  97(50.5) 100 (52.1)  72(37.5) 96 (50.0) 88 (45.8) 98 (51.0) 89 (46.4)

* For Functional Assessment of Chronic lliness Therapy (FACIT)-Fatigue improvements, the minimum clinically important difference (MCID)
was >4 units. For Short Form 36 (SF-36) improvements, the MCID was =5 units. Values are the number (%).
t The n values in parentheses represent the number of non-missing patients at each study interval.
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AG norms

[l Study Year 1 (n=261)

[ Study Year 3 (n=237)

RP

BP

GH

VT
[ Baseline (n=267)
[ Study Year 6 (n=185)

BP GH MH PF RE RP SF VT

Baseline 472 40.6 67.0 55.2 67.0 51.1 59.1 39.1
(22.28) (20.07) (20.14) (27.53) (27.78) (27.94) (27.19) (22.80)

Change from baseline MCID 5.0

Study 9.7 57 4.0 6.3 5.0 8.9 7.6 8.9
Year 1 (23.36) (14.69) (17.71) (21.50) (25.71) (26.39) (26.90) (21.45)

Study 11.0 8.8 23 7.9 3.7 10.1 9.6 8.2
Year 3 (23.41) (15.93) (17.82) (21.99) (28.26) (26.53) (28.00) (20.74)

Study 8.8 7.2 36 6.7 3.1 6.9 7.0 6.9
Year 6 (23.64) (18.19) (19.97) (24.81) (31.61) (31.00) (28.70) (23.02)

Figure 2. Short Form 36 domain scores at study years 1, 3, and 6. PF = physical functioning; RP = role physical; BP = bodily pain; GH =
general health; VT = vitality; SF = social functioning; RE = role emotional; MH = mental heath; AG = age- and sex-matched. MCID = minimum

clinically important difference.

+ 10.8 [n = 260]; the sample size difference was due to missing
data for 1 patient) and 30.2 + 13.5 (n = 184) at study year 6 (mean
+ SD change from baseline, 3.7 + 11.8 [n = 184]) (Figure 1B).
These mean changes from baseline exceeded the MCID of 4 up
to study year 5 and approached the MCID at study year 6. Almost
half of the patients (46.4% [89 of 192]) experienced an improve-
ment in the FACIT—Fatigue score that exceeded the MCID (>4) at
the study year 6 visit, with the highest percentage (53.5% [108 of
202]) exceeding the MCID at the study year 5 visit. The number
of patients who reported improvements of >MCID (>4 units) for
FACIT-Fatigue scores for study years 1-6 is shown in Table 2.

Clinical characteristics associated with improved
HRQoL and fatigue (post hoc analyses). Patients who
received belimumab treatment in both the parent study and the
continuation study showed statistically significantly larger HRQoL

improvements from baseline compared with those who received
placebo in the parent trial and switched to belimumab treatment
at entry into the continuation study. For patients already receiv-
ing belimumab at enroliment into the continuation study, baseline
was defined as the latest assessment prior to commencing the
parent trial BLISS-76; for patients who had received placebo dur-
ing the parent trial, baseline was defined as the last assessment
prior to the first dose of belimumab in this long-term continuation
study. Post hoc analyses showed that at study years 2 through
6, statistically significant associations were observed between
the parent trial treatment groups and changes from baseline in
SF-36 PCS and MCS scores and FACIT-Fatigue scores (all P <
0.01) (Figures 3A and B) (27,30).

SRI4 responders at study year 1 reported numerically larger
improvements from baseline in PCS and MCS scores up to study
year 6 compared with nonresponders (Figure 4A) (27,30). Changes
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Figure 3. Adjusted mean changes from baseline over time for A, SF-36 PCS and MCS scores and B, FACIT-Fatigue scores. The timing
of baseline assessments differed across the population, according to parent trial treatment. Broken lines represent the minimum clinically
important difference (27,30). Values were means-adjusted for baseline SF-36 MCS and PCS, FACIT-Fatigue, age, disease duration, Safety
of Estrogens in Lupus Erythematosus National Assessment Systemic Lupus Erythematosus Disease Activity Index score, Systemic Lupus
International Collaborating Clinics/American College of Rheumatology Damage Index score, sex, and race. MCID = minimum clinically important
difference (see Figure 1 for other definitions). * = P < 0.05; T = P < 0.01 versus placebo.

from baseline in FACIT-Fatigue scores were also greater for SRI4
responders versus nonresponders and reached statistical signifi-
cance at study years 2 and 3 (Figure 4B) (27,30). At study year 6,
reported PCS, MCS, and FACIT-Fatigue score improvements from
baseline were numerically higher for patients with elevated anti—
dsDNA and/or low C3/C4 levels at baseline compared with patients
with normal levels at baseline (Figures 4C and D). In addition,
improvements in PCS scores were statistically significantly greater
at study years 1-4. At study year 6, mean changes from baseline
in the PCS, MCS, and FACIT-Fatigue scores were not significantly
different from those in the other subgroup comparisons (data not
shown for flare at baseline, glucocorticoid dose, and SDI score).

DISCUSSION

Diminished HRQoL and elevated levels of fatigue are com-
mon symptoms in patients with SLE and patients with other
chronic illnesses, such as cancer (36) and rheumatoid arthritis
(87). Mood disturbances, pain, sleep disturbances, and functional

limitations, including inability to work, are frequently associated
with decreased HRQoL and fatigue (27,38,39). Improvements
in HRQoL in patients with SLE who received belimumab have
been reported for up to 76 weeks (19). Here, we present the first
patient-reported HRQoL and fatigue data in patients with active
SLE with long-term exposure to belimumab.

Patients receiving belimumab reported long-term improve-
ments in HRQoL and fatigue, based on SF-36 PCS, MCS, and
domains as well as FACIT-Fatigue scores. These benefits are
consistent with results from the parent trial BLISS-76 (16) and
pooled results from both phase Il studies of belimumab in SLE,
BLISS-52, and BLISS-76 (19). The largest improvements in
HRQoL and fatigue were reported in the first study year of treat-
ment and were maintained or further increased during long-term
exposure to belimumab through study year 6. Previously reported
efficacy and safety data from this long-term continuation study
demonstrated an overall decrease in disease activity, along with
a decrease in prednisone use, low rates of flare, and organ dam-
age accrual and an acceptable safety profile (22). Taken together,



836 STRAND ETAL

>
(9]

] " 8 -
O o O o
= £ = £ 6 A
2 2
O © O c ¢4
o o o o 3.2 28 3. A/_?’.‘i’—'
S E S E NI ny s ey A — 2*9_____________3'_6
o 8 02 277 29 TAnnmnme-s A-. .. 09 2
g g+ 2.1 1.8 RET ey A
(0] (0]
E) jou E 2 0 T T T T 1
o T o 8 Elevated anti-dsDNA and/or low C3/C4:
26 -2 N der (PCS) -o- Responder (PCS 26 -2 -
5 lon-responder (| ) esponder (| ) T No (PCS) Yes (PCS)
<C - Non-responder (MCS) =®- Responder (MCS) <C -4-No (MCS) 8- Yes (MCS)
-4 —4 -
1 2 3 4 5 6 1 2 3 4 5 6
StUdy Year Elevated anti-dsDNA Study Year
Non-responder (n) 100 101 96 81 73 69 andE/?rlotW:N?‘g rg) N(R) 173 168 153 135 124 119
levated antl-asil
Responder (n) 130 132 17 108 97 93 andfor low C3/C4: yes (n) 86 87 83 77 69 66

w
=)

(0]
=] 8 - (0] 8
[=)) X =}
= 6.4 0 68 _%) N
w S 61 5% o 5.0 we 6
= =2
Q8 4RIyl o8 4
w g 3.7 -"‘~A-_.._____2‘6_ 22 =" 3.5 TE=-A w e
ce 24 e k= c6 2
L
g = g =
o ©
£ 2 0 T T T T 1 £ 2 o0 T T T T 1
8 © 8 g JEIevated anti-dsDNA and/or low C3/C4:
-;:7;) % -2 4 -#-Non-responder =~ Responder "g‘ S _o &-No o Yes
= 1 2 3 4 5 6 ? 2 3 4 5 6
<
Study Year Study Year
Elevated anti-dsDNA
Non-responder (n) 101 100 96 80 73 69 andE/?ervlg:; ﬁﬁﬁg N(R) 173 165 152 133 124 119
Responder (n) 130 131 116 107 97 92 andior low C3/C4: yes (n) 87 87 83 77 69 65

Figure 4. Adjusted mean changes from baseline over time. Values were means-adjusted for baseline SF-36 MCS and PCS, FACIT-Fatigue,
age, disease duration, Safety of Estrogens in Lupus Erythematosus National Assessment Systemic Lupus Erythematosus Disease Activity Index
(SELENA-SLEDAI) score, Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index score, sex, and
race. A and C, SF-36 PCS and MCS scores. B and D, FACIT-Fatigue scores. In A and B, data were stratified according to responder status. In
C and D, data were stratified according to elevated anti-double-stranded DNA (anti-dsDNA) and/or low C3/C4 status. Patients with a baseline
SELENA-SLEDAI score of <4 were excluded from the subgroup analysis. The timing of baseline assessments differed across the population,
according to parent trial treatment. Broken lines represent the minimum clinically important difference (27,30). See Figure 1 for other definitions.

*=P <0.05; 1 =P < 0.01 versus nonresponders (A and B) and versus no elevated anti-dsDNA and/or low C3/C4 (C and D).

these results suggest that long-term control of disease activity
with belimumab plus standard therapy results in significant bene-
fits in both HRQoL and fatigue.

In post hoc analyses, belimumab treatment (versus placebo)
was associated with statistically significant changes in HRQoL
scores at all time points, with the exception of the study year 1
PCS score. SRI4 response at study year 1 was also identified
as a characteristic associated with improved HRQoL and fatigue,
although differences were not statistically significant at all time
points. The definition of responders, which was based on clini-
cian assessments, may not have fully captured the patient expe-
rience and could partly explain the lack of significant associations
based on response status. These post hoc analyses of long-term
data are consistent with previous post hoc pooled analyses of
the BLISS studies, which demonstrated global benefits in patients

who were SRI responders, including improvements in HRQoL
(21).

The results of other post hoc analyses of the BLISS studies
have suggested that belimumab may have greater therapeutic
benefits in patients with elevated anti-dsDNA or low C3/C4
levels or in those receiving glucocorticoid treatment compared
with patients without those characteristics (40). Thus, it may be
expected that in the subgroup analyses presented here, these
characteristics may also be associated with improved HRQoL.
Indeed, elevated anti-dsDNA and/or low C3/C4 levels were
identified as characteristics associated with improvement, but
this was not statistically significant at all time points. A strong
trend between baseline glucocorticoid dosage categories (none,
<7.5, or >7.5 mg/day) and each yearly time point was not iden-
tified.
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It is important to consider the study design when interpret-
ing these post hoc analyses. The reported improvements in SF-
36 and FACIT-Fatigue scores were based on combined data.
However, it is notable that within this total population, baseline
in the placebo/belimumab group was prior to the first dose of
belimumab in the continuation study. These patients had already
completed the parent trial, during which their standard therapy
and care would have been optimized, and their health likely
improved as they continued in the trial. For example, the mean
baseline SELENA-SLEDAI score was lower in the placebo/beli-
mumab group compared with the pre-treatment belimumab/
belimumab group (5.6 versus 8.9), and the percentage of
patients with >1 SFI flare was also lower (19.8% versus 26.6%).
In addition, baseline HRQoL scores were higher in the placebo/
belimumab group compared with the belimumab/belimumab
group, for whom baseline scores were prior to treatment in
the parent trial. Future analyses using baseline scores from the
same time point (at parent trial entry) for all treatment groups
could be carried out to more accurately assess changes from
baseline. However, this approach would present a new chal-
lenge for capturing the effects of belimumab exposure, because
this would include a period of time during which some patients
received placebo.

A potential confounder of interpretation is the small sam-
ple size for some subgroup analyses, particularly at later time
points. In addition, the continuation phase of this study had
an open-label design with no placebo control group, which
presents a challenge in determining the true effect of treat-
ment. Furthermore, not all patients received the same beli-
mumab dose for the full study, because after March 2011,
patients who received 1 mg/kg at the time of enrollment into
this continuation study had their dose increased to 10 mg/kg.
Possible selection bias may be present among patients who
elected to enroll in this continuation study and among those
who remained in the study, because patients who responded
to and tolerated belimumab treatment may be more likely to
continue long-term treatment. In addition, ~30% of patients
in the extension study were treated with placebo (plus stand-
ard therapy) for 76 weeks in the parent trial and thus may
represent a population with benign SLE. However, the rate of
decline in the number of patients starting each yearly interval
in the extension study was similar between the belimumab
and placebo groups in the parent trial.

Although there were numerous withdrawals during the
study, as anticipated, more than half of the patients (140 of
268) remained in the study until completion. In our analyses,
we used the MCID for FACIT-Fatigue of 4 units, as established
by Cella et al (27) based on RCT data from patients with rheu-
matoid arthritis (27). This estimate is supported by an anal-
ysis of results from the EXPLORER RCT, which showed that
the MCID in SLE is 3-4 units (31). The FACIT-Fatigue results
reported here exceeded the lower MCID estimate of 3 units

at all time points. A longitudinal observational study used an
alternative approach to estimate the MCID in SLE as 5.9 (9).
However, as the methodology used for this estimate differed
because it was not linked to initiation of therapy, as in an RCT,
we believe that the MCID of 4.0 is more appropriate (19,21,41).

Overall, the data reported here indicate that early and long-
term control of disease activity with belimumab plus standard
therapy translates into meaningful and sustained benefits in
patient-reported fatigue and HRQoL.
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