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Abstract

Objective. To evaluate health-related quality of life (HRQOL) and corticosteroid use in patients with
moderate to severely active SLE enrolled in two international, multicentre, randomized controlled trials
of epratuzumab (ALLEVIATE-1 and -2) and a long-term extension study (SLO0Q6).

Methods. Ninety ALLEVIATE patients (43% BILAG A, mean BILAG score 13.2) were randomized to
receive 360mg/m? (n=42) or 720mg/m? (n=11) epratuzumab or placebo (1=37), plus standard of
care, in 12-week cycles. Corticosteroid use, patient and physician global assessments of disease activity
(PtGA and PGA) and 36-item Medical Outcomes Survey Short Form (SF-36) results were recorded at
baseline and every 4 weeks. Both trials were prematurely discontinued due to a drug supply interruption;
patients followed for >6 months were analysed. Twenty-nine patients continued in SLO006, with interim
analysis at a median exposure of 120 (range 13-184) weeks.

Results. At week 12, proportions of patients with a PGA >20% above baseline or with a PtGA improve-
ment greater than or equal to the minimum clinically important difference were higher in the epratuzumab
arms than the placebo arm. PGA and PtGA improvements were sustained but did not reach statistical
significance. At week 24, mean cumulative corticosteroid doses with epratuzumab 360 and 720 mg/m?
were 1051 and 1973 mg less than placebo (P=0.034 and 0.081, respectively). At week 48, SF-36 scores
approached or exceeded US age- and gender-matched norms in five domains with the 360 mg/m? treat-
ment. Improvements were maintained in SLO006 over ~2 years.

Conclusion. Epratuzumab treatment produced clinically meaningful and sustained improvements in PGA,
PtGA and HRQOL and reductions in corticosteroid doses.

Key words: epratuzumab, CD22, ALLEVIATE, lupus, SLE, HRQOL, SF-36, corticosteroids, clinical trial,
monoclonal antibody.

Introduction

SLE is a complex autoimmune disease characterized by
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the involvement of multiple organ systems and an unpre-
dictable disease course [1-3]. Patient survival has im-
proved over the past two decades, making outcome
measures other than mortality increasingly important [4].
However, developing effective treatments for SLE has
proved difficult [5]; patient-reported health-related quality
of life (HRQOL) has improved little in recent years [2, 6].
HRQOL, including physical, social and emotional well-
being, is recommended by OMERACT as a domain for
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assessment in SLE randomized controlled trials (RCTSs)
[7-9].

Patients with SLE report worse HRQOL than healthy
controls [10, 11] or those with other chronic diseases,
such as coronary artery disease [12]. A contributing
factor is that currently available treatments are often asso-
ciated with adverse effects, which often can be severe
[13]. In the Lupus European Online survey, 2070 patients
with SLE reported impairments in all domains of the Lupus
Quality of Life questionnaire, including 82.5% with fatigue
[14]. In another survey by the Lupus Foundation of
America and Lupus Europe in 2009 in 914 self-identified
lupus patients, 49.3% of respondents indicated they were
satisfied or very satisfied with their current treatment regi-
men, with a majority reporting that side effects, especially
those associated with the use of corticosteroids and/or
immunosuppressives reduced their physical well-being
(88.4%) and negatively impacted everyday activities
(82.1%) [15].

In five RCTs, patients with SLE reported large
decreases in HRQOL at baseline by the 36-item Medical
Outcomes Survey Short Form questionnaire (SF-36).
Lower scores across all domains were highly correlated
with a history of renal disease, presence of anti-dsDNA
antibodies, higher disease activity by Safety of Estrogens
in Lupus Erythematosus National Assessment (SELENA)
and/or SLEDAI scores, hypocomplementaemia, African
American ethnicity and age [16, 17].

There is a clear need for new therapies for SLE.
However, the complexity and heterogeneous manifest-
ations of SLE, and its variable clinical course, pose chal-
lenges in the assessment of disease activity and clinical
trial design [2, 3, 5, 6, 18]. One promising new therapeutic
target is CD22, a 135-kDa transmembrane sialoglycopro-
tein that is differentially expressed during B cell differen-
tiation and regulates B cell activation and interaction with
T cells [19, 20]. Epratuzumab, a humanized monoclonal
antibody targeting CD22, has shown evidence of thera-
peutic potential in SLE [21], presumably modulating pro-
liferation and trafficking of activated B cells [22].

Two similarly designed, international, multicentre RCTs
[ALLEVIATE-1 (SLO003) and ALLEVIATE-2 (SL0004)] were
initiated in patients with moderate to severely active SLE
and were prematurely discontinued due to interruption of
the drug supply. Available data were pooled to increase
the number of observations to enable preliminary analyses
of efficacy, safety and HRQOL. The primary efficacy and
safety results are described in a separate manuscript [23].
Patients at sites in the USA who participated in either RCT
were allowed inclusion in an open-label, long-term safety
study, SLO006. Here we present Patient and Physician
Global Assessments of disease activity (PtGA and PGA,
respectively), HRQOL and corticosteroid dosing data from
the RCTs and extension.

Patients and methods

The ALLEVIATE and SL0006 trials were conducted in
accordance with the International Conference on
Harmonization E6 Note for Guidance on Good Clinical
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Practice = (CPMP/ICH/135/95). Informed consents,
reviewed and approved by independent ethics commit-
tees or institutional review boards from all sites, were
signed by all patients for the ALLEVIATE and SL0006
trials.

ALLEVIATE RCTs

Patients

Patients were >18 years of age, with an ANA titre >1:40
(measured by enzyme immunoassay, with indirect fluor-
escent antibody confirmation for pattern) with four or more
of the ACR revised classification criteria [24].

Patients in ALLEVIATE-1 had BILAG A disease activity
in one or more organ systems, excluding renal or central
neurological systems [25, 26]. Patients in ALLEVIATE-2
had BILAG B activity in two or more organ systems [25,
26], having received oral corticosteroids (prednis-
one 5-20mg/day or equivalent) at stable doses for
>4 weeks before study entry. Similarly they were to
have received treatment with one or more immunosup-
pressive for >8 weeks (AZA, chlorambucil, LEF, MTX or
MMF, but not ciclosporin or CYC) and/or antimalarials for
>12 weeks, with stable doses for >4 weeks before study
entry.

Patients were excluded for pregnancy, prior treatment
with B cell-targeted therapies, a history of malignancy, an
active infection, allergy to murine or human antibodies,
receipt of experimental therapy or any therapy with
human or murine antibodies within 3 months, thrombosis,
spontaneous or induced abortion, stillbirth, live birth within
4 weeks or aPL plus a history of thromboembolic events.
For ALLEVIATE-1, patients were also excluded if they had
active severe central nervous system and/or renal disease
(BILAG A). For ALLEVIATE-2, patients were excluded if
they had a BILAG A score in any organ system.

Study design and treatment

The ALLEVIATE trials were international, multicentre,
48-week, phase I/l RCTs. The study designs were
almost identical with regard to visit intervals, treatment
cycles and scheduled assessments of safety, efficacy
and pharmacokinetics. ALLEVIATE-1 was conducted
at 16 sites in six countries (Belgium, Hungary, the
Netherlands, Spain, the UK, and the USA) and
ALLEVIATE-2 was conducted at 28 sites in six countries
(Belgium, ltaly, the Netherlands, Spain, the UK, and the
USA). Patients in ALLEVIATE-1 were randomized to either
standard of care (SOC) plus repeated administrations of
360 or 720 mg/m? of epratuzumab or placebo (1:1:1).
Patients in ALLEVIATE-2 were randomized to SOC plus
repeated administrations of epratuzumab 360 mg/m? or
placebo (1:1). In both RCTs, epratuzumab or placebo
were administered intravenously in 12-week cycles for
up to 48 weeks (four infusions at weeks 0, 1, 2 and 3 for
cycle 1; two infusions at weeks 0 and 1 for subsequent
cycles).

At study entry, patients initiated a protocol-prescribed
corticosteroid regimen and continued SOC without
change. For ALLEVIATE-1, patients received a flare
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regimen of oral or i.v. corticosteroids (1 g methylpredniso-
lone, 150 mg dexamethasone, or equivalent) administered
three times in <1 week, followed by oral corticosteroids.
The oral corticosteroid dose was selected by the investi-
gator on an individual patient basis (0.5-0.8 mg/kg/day
prednisone or equivalent, not exceeding 60 mg/day),
with tapering from 4 weeks onwards as clinically indi-
cated, and a goal of 7.5-10 mg/day prednisone (or equiva-
lent) by weeks 20 and 24. In ALLEVIATE-2, patients
increased their oral steroid dosage by 10 mg/day prednis-
one (or equivalent), again maintained for >4 weeks, with a
goal of 5-7.5mg/day prednisone (or equivalent) by weeks
20 and 24. No other means of corticosteroid administra-
tion were allowed in this study.

Recruitment started in the spring of 2005. Dosing and
enrolment in both trials were prematurely discontinued on
1 September 2006 due to interruption of the drug supply.
Patients were followed for >6 months. The primary end-
point was prospectively revised prior to unblinding, based
on combined data from the two RCTs.

Clinical efficacy endpoints

Disease activity in each trial was measured every 4 weeks
by BILAG and centrally graded by an independent,
blinded reviewer [25, 26]. The pre-specified three-cat-
egory primary efficacy endpoint in both RCTs was revised
to the BILAG response at week 12 before the trials were
unblinded. The BILAG response required all BILAG A
scores at entry reduced to a B or lower, or both BILAG
B scores at entry reduced to C or lower, with no new
BILAG A and less than two new BILAG B scores in
other organ systems; plus no new or increased use of
corticosteroids and/or other immunosuppressants above
baseline dose before week 12.

Secondary endpoints included PGA and PtGA, scored
on a category scale of 1-5 (1 =very poor, 2 =poor, 3 =fair,
4=good, 5=very good), at 4-week intervals throughout
the study. Post hoc analysis of the minimum clinically
important difference (MCID) for the PtGA was defined as
an improvement of >1 point (20%) on the 5-point Likert
scale [27] and >5 points in SF-36 domain scores. The
percentage of patients reporting such improvements by
PtGA were compared with those considered >20%
improved by PGA.

HRQOL assessments

HRQOL was evaluated by SF-36, which includes eight
domains: physical functioning (PF), role physical (RP),
bodily pain (BP), general health (GH), vitality (VT), social
functioning (SF), role emotional (RE) and mental health
(MH), scored from 0 to 100. Normalized and z-trans-
formed domain scores are grouped into physical and
mental component summary (PCS and MCS, respectively)
scores. PCS positively weights PF, RP, BP, GH and VT,
while MCS positively weights VT, SF, RE and MH [28]. The
pre-specified endpoint evaluated was the percentage of
patients reporting clinically meaningful improvements
greater than or equal to MCID from baseline to week 48
in PCS (defined as changes of >2.5 points overall and
changes of >5.0 points in eight domain scores of the
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SF-36); this was a planned endpoint, but was evaluated
for the pooled ALLEVIATE population following termin-
ation of the studies. The MCID for no deterioration was
defined as no worsening greater than —0.8 for PCS and
MCS scores and none greater than —2.5 points for the
eight domains [29]. Mean changes from baseline in the
SF-36 domain scores are portrayed using Spydergram
plots [30] compared with protocol-specific age- and
gender-matched US normative scores [31].

Corticosteroid-sparing endpoints

The protocol-specified corticosteroid endpoint was
attainment of dose-tapering criteria (7.5-10mg/day for
ALLEVIATE-1, 5-7.5mg/day for ALLEVIATE-2) by week
20 and maintenance of these doses to week 24. Other
endpoints included cumulative and median corticosteroid
doses over time.

Statistical analyses

The originally planned sample sizes were not achieved
and there was limited statistical power to detect treatment
differences even with a combined study population.
Statistical analyses of secondary endpoints were explora-
tory in nature and not adjusted for multiple testing, so
P-values and Cls for secondary endpoints should be
interpreted cautiously.

SLO006 open-label extension study

All ALLEVIATE patients at US sites were eligible for enrol-
ment in SLO0O0G, if in the investigator’s judgment, the pa-
tient had benefited from randomized treatment and there
were no safety concerns that precluded receiving epratu-
zumab. The primary objective was to assess the long-term
safety and efficacy of epratuzumab 360mg/m?. All
patients were assigned to receive this dose in 12-week
maintenance cycles (two infusions, on weeks 0 and 1 of
each cycle). Because of interruption of the drug supply,
there was a median delay of 165 (range 1-400) days be-
tween completion of the ALLEVIATE studies and entry into
the SLO006. Safety and efficacy assessments in the
SL0006, similar to those in the ALLEVIATE RCTs, were
performed at 4-week intervals [23, 32]. An interim analysis
was conducted to obtain preliminary long-term safety and
efficacy data, with a cut-off of 31 December 2009, repre-
senting a median 120 weeks of exposure (range 13-184).

Results

Patient characteristics

Ninety patients were randomized in the ALLEVIATE RCTs
before the latter were prematurely terminated. Of these,
74 patients who received one cycle of therapy between
weeks 0 and 3 (four infusions) were evaluated at week 12;
62 received two cycles and were evaluated at week 24
and 33 received three cycles and were evaluated at week
48 (Fig. 1). Median (range) epratuzumab exposure was
2920 (1413-7191)mg and 4341 (2103-7360)mg for the
360 and 720mg/m? arms, respectively. A total of 29
patients (17 who originally received epratuzumab
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Fic. 1 Patient disposition (ITT population) through ALLEVIATE and SL0O0O06.

Randomized (ITT)
[ 5 90 ]

l

l

Placebo

Epratuzumab 360mg/m?

Epratuzumab 720mg/m?

n=37
11 from ALLEVIATE-1
26 from ALLEVIATE-2

n=42
14 from ALLEVIATE-1
28 from ALLEVIATE-2

n=1
14 from ALLEVIATE-1

7 (19%) discontinued: 8 (19%) discontinued:
1 withdrawn consent ‘ .
2 termination of study i ;‘;:?;%::g;’:& __,[ 1 (9%) withdrawn consent J
3 adverse event
A Ty 1 lack of efficacy
Placebo Epratuzumab 360 mg/m? Epratuzumab 720 mg/m?
Week 12 [ n =30 (81%) ] [ n =34 (81%) =10 (91%)
2 IR dentee 2 (5%) discontinued: 3 (27%) discontinued:
I AT e 1 termination of study 1 adverse event
4 termination of study it cltng A ek ol olien
1 lack of efficacy s S
¥y A
Placebo Epratuzumab 360 mg/m? Epratuzumab 720 mg/m?
Week 24 [ n =23 (62%) ] [ n =32 (76%) n =7 (64%)
10 (27%) discontinued: 7 i
1 voluntary withdrawal :%ﬁm d'i::“o:;'r;‘:vﬁ' 2 (18%) discontinued:
7 termination of study 16 terminr:ﬁon i 1 adverse event
1 lack of efficacy tilar b 1 lost to follow-up
1 lost to follow-up
Placebo Epratuzumab 360 mg/m? Epratuzumab 720 mg/m?
Week 48 [ n =14 (38%) ] [ n =14 (33%) n =5 (46%)

N

/

Y

29 patients enrolled into SL0006
Epratuzumab 360 mg/m?
10 from ALLEVIATE-1 (35%)
19 from ALLEVIATE-2 (65%)

4

9 (31%) discontinued:
4 withdrawn consent
3 adverse event

1 lack of efficacy

‘Ongoing at 31 December 2009
n = 20 (68%)

] 1 protocol viclation

Patients who continued to week 12 received a total of 4 infusions (one treatment cycle), patients who continued to week
24 received a total of 8 infusions (two treatment cycles) and patients who continued to week 48 received a total of 12
infusions (three treatment cycles). *Two randomized but did not receive epratuzumab.

360mg/m?, 4 who received 720mg/m? and 8 who
received placebo) were subsequently enrolled into the
SL0006. Patients in the SLO006 received a median of 11
infusion cycles of epratuzumab (minimum 2, maximum
14), representing a median 21 individual infusions per sub-
ject (minimum 4, maximum 28).
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Treatment arms were balanced with respect to age,
sex, ethnicity and weight (Table 1). As indicated by dis-
ease activity and SF-36 scores, these patients had a high
burden of disease activity at baseline (Table 1).

Of the patients enrolled in the ALLEVIATE RCTs, 63%
(n=57) were receiving immunosuppressives, 71% (n=64)
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TaBLe 1 Patient demographics and disease status at baseline in ALLEVIATE-1 and -2 (SLO003 and SL0004) and at
study entry into SLO006

ALLEVIATE SL0006
Epratuzumab Epratuzumab Epratuzumab
Placebo 360 mg/m? 720 mg/m? 360 mg/m?
(n=37) (n=42) (ERE)) (n=29)
Age, years
Median (range) 38.0 (18-58) 39.0 (20-59) 38.0 (21-52) 39.0 (22-61)
Gender, n (%)
Male 3(8.1) 1(2.4) 1(9.1) 3(10.3)
Female 34 (91.9) 41 (97.6) 10 (90.9) 26 (89.7)
Ethnicity, n (%)
Caucasian 25 (67.6) 27 (64.3) 7 (63.6) 23 (79.3)
Black 8 (21.6) 7 (16.7) 3(27.3) 3(10.3)
Asian 1(2.7) 4 (9.5) 1(9.1) 2 (6.9)
Other 3 (8.1) 4 (9.5) 0 (0.0 1(3.4)
Weight, mean (s.n.), kg 67.8 (16.4) 68.4 (17.9) 71.1 (21.8) 70.4 (17.5)
Immunosuppressive, antimalarial and steroid use
Immunosuppressive use, n (%) 24 (65) 28 (67) 5 (46) 29 (100)
Antimalarial use, n (%) 24 (65) 31 (74) 9 (82) N/A
Prednisone dose >25mg/day, n (%) 13 (35) 18 (43) 8 (73) N/A
Disease activity and HRQOL, mean (s.p.)
PGA 2.6 (0.60) 2.7 (0.54) 2.2 (0.60) N/A
PtGA 2.8 (0.73) 2.6 (0.66) 1.8 (0.87) N/A
SF-36 PCS 34.6 (8.36) 36.5 (9.17) 29.0 (8.59) 31.8 (8.80)
SF-36 MCS 41.8 (9.35) 43.9 (9.42) 37.8 (12.60) 42.2 (10.00)
Total BILAG? 13.2 (4.85) 12.4 (4.01) 16.3 (6.57) 12.6 (3.50)
Number of patients with at least one BILAG A, n (%) 13 (35) 15 (35.7) 11 (100) 10 (34.5)
BILAG scores for each body system, n (%) A B A B A B A B
General 0@ 11@0) 12 16(38) 1(9) 3(27) 0() 1449
Mucocutaneous 5(14) 26 (70) 10(24) 26 (62) 3(27) 3((7) 5(17) 19 (66)
Neurological 0 (0) 13) 0 (0) 2 (5) 1(9) 0(0) 1(3) 3 (10)
Musculoskeletal 5(14) 2465 4(10) 2969 6((B5 327 2(7) 23(79)
CV and respiratory 1(8) 6(16) 2 (5 3(7) 109 109 2 (7) 2 (7)
Vasculitis 2 (5) 7(19 0(0) 5012) 1(9) 1(9) 0 (0) 4 (14)
Renal 1(3) 5(14) 0(0) 4 (10) 0(0) 1(9) 0 (0) 13
Haematological 1@ 3(8) 0 (0) 7017 0( 109 0 (0) 1)

3Mean total BILAG, where BILAG A=9, BILAG B =3, BILAG C =1 and BILAG D/E =0 [39]. N/A: not measured; CV: cardiovascular;
HRQOL: health-related quality of life; MCS: mental component summary; PCS: physical component summary; PGA: physician

global assessment; PtGA: patient global assessment; SF-36: 36-item Medical Outcomes Survey Short Form questionnaire.

antimalarials and 43% (n=39) prednisone > 25mg/day
(Table 1). As might be expected with higher disease
activity, more epratuzumab 720mg/m? patients were
receiving >25mg/day corticosteroids (73%, vs 43% of
the 360 mg/m? patients and 35% of placebo patients) as
well as antimalarials (82%, vs 74% of the 360 mg/m?
patients and 65% of placebo patients).

Primary efficacy and safety endpoints

The primary efficacy and safety results are described in
more detail in a separate manuscript [23]. There was no
significant difference in BILAG responses at week 12. In
the epratuzumab 360mg/m? arm, 44.1% (15/34) of
patients were responders, vs 20.0% (2/10) in the
720mg/m? arm and 30.3% (9/30) in the placebo arm
(P=0.177) [28, 32]. The incidences of all adverse events
(AEs), serious adverse events (SAEs), infusion-related AEs
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and infections were similar between the epratuzumab-
and placebo-treated groups [23, 32].

PGA of disease activity

Baseline values are shown in Table 1. The proportions of
patients perceived by the physician as improved by
>20% in the PGA from baseline to week 12 were higher
with epratuzumab [77% (26/34) for 360 mg/m? and 80%
(8/10) for 720 mg/m?] than placebo [60% (18/30)]. This dif-
ference was sustained throughout the ALLEVIATE studies,
but did not achieve statistical significance.

PtGA of disease activity and HRQOL

Baseline values are shown in Table 1. The proportions of
patients reporting PtGA improvements greater than or
equal to the MCID from baseline to week 12 were higher
with epratuzumab [68% (23/34) for 360 mg/m? and 70%

www.rheumatology.oxfordjournals.org
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Fiac. 2 Baseline and week 48 mean SF-36 domain scores in ALLEVIATE.
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Spydergrams showing baseline and week 48 mean SF-36 domain scores vs age- and gender-matched norms for (A)
placebo (n =36 and n =14, respectively), (B) epratuzumab 360 mg/m? (n =40 and n=14) and (C) epratuzumab 720 mg/m?
(n=10 and n=4) in ALLEVIATE. Inner polygon (light blue) indicates baseline domain scores, outer polygon (yellow)
indicates age- and gender-matched norms and intermediate polygon (dark blue) indicates mean changes at week 48.
Physical domains are presented clockwise from the top and mental domains clockwise from the bottom. Physical
domains are: PFIl: physical function; ROLP: physical role; PAIN: bodily pain; GHP: general health. Mental domains are:
VITAL: vitality; SOC: social function; ROLE: emotional role; MHI: mental health.

(7/10) for 720 mg/m?] than placebo [53% (16/30)]. Mean
changes in disease activity with placebo occurred early
and decreased over 24-48 weeks, whereas large clinically
meaningful improvements were evident over 12-48 weeks
with 720mg/m? and over 36-48 weeks with 360 mg/m?.
These changes did not achieve statistical significance.
At baseline, mean SF-36 PCS scores were 2—3 s.D.
lower than normative scores of 50 [31] and MCS scores
were <1 s.n. less, indicative of the impact of active SLE

www.rheumatology.oxfordjournals.org

on HRQOL. This was particularly pronounced among pa-
tients with BILAG A scores who received the 720 mg/m?
dose.

Mean scores for the eight domains of SF-36 at baseline
and week 48 are shown in Fig. 2 and Table 2, compared
with age- and gender-matched US norms as a bench-
mark. At week 48, mean SF-36 scores reported by
patients receiving epratuzumab 360 mg/m? approached
or exceeded normative values in five domain scores:
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TaBLE 2 SF-36 domain scores vs age- and gender-matched norms at baseline and week 48 for all treatment groups in ALLEVIATE (intention-to-treat population)
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Placebo

60.3 (17.89)
67.3 (14.95)

36.8 (23.05) 38.2 (21.24) 32.9 (17.51) 34.8 (15.97) 48.3 (22.08) 58.6 (29.04)
41.6 (24.06) 43.4 (22.74) 43.8 (20.36) 55.4 (20.64) 66.7 (26.15)

50.5 (31.81)

49.6 (26.20)
61.4 (25.90)

Baseline

Week 48
Epratuzumab 360 mg/m?

62.0 (16.42)
73.9 (19.33)

45.8 (30.11) 42.0 (21.87) 32.8 (18.90) 36.8 (19.87) 56.3 (28.19) 66.3 (27.13)
67.2 (21.69) 54.1 (22.08) 62.1 (18.26) 79.5 (25.29) 81.5 (21.48)

71.9 (28.46)

58.0 (28.03)
75.0 (29.74)

Baseline

Week 48
Epratuzumab 720 mg/m?

49.5 (24.34)
66.0 (19.81)

70.5

51.5 (31.36)
73.3 (30.28)

85.8

28.4 (28.00)
55.0 (31.37)

81.8

22.7 (20.40)
34.4 (27.72)

54.1

23.2 (17.07)
40.2 (26.63)

69.6

22.1 (19.17)
43.6 (30.7)

71.0

33.0 (29.86)
47.5 (33.25)

84.3

35.0 (24.83)
57.5 (29.26)

85.5

Baseline

Week 48
Age- and gender-matched norms [16]

Data are mean (s.p.). PF: physical function; RP: physical role; BP: bodily pain; GH: general health; VT: vitality; SF: social function; RE: emotional role; MH: mental health.

BP, SF, RE, MH and VT, with the largest improvements in
VT, which exceeded normative values. Improvements
were evident as well in the 720 mg/m2 group, but were
less marked (Fig. 2 and Table 2).

Changes in corticosteroid medication

At week 24, more patients in the epratuzumab treatment
groups met the corticosteroid-tapering criteria: 75.0%
(n=24) receiving 360mg/m?, 100.0% (n=6) receiving
720mg/m? and 56.5% (n=13) receiving placebo
(Table 3). In the combined ALLEVIATE trials, cumulative
corticosteroid doses per patient over 24 weeks were
lower in both epratuzumab groups than placebo, after
adjustment for ethnicity, baseline immunosuppressive
use and steroid flare regimen. Cumulative corticosteroid
doses (i.e. least-square mean cumulative steroid dose
from baseline until week 24) were 1051 mg less in the
360 mg/m? group (P=0.034, 95% Cl —2018, —83) and
1973mg less in the 720mg/m? treatment group
(P=0.081, 95% CI —4203, 256) than in the placebo
group. At week 48, differences were not significant
(Table 3).

SLO006 open-label extension study

Twenty-nine patients entered SLO006, having received
placebo (n=8) or 360 (n=17) or 720 (n=4) mg/m? epra-
tuzumab during the ALLEVIATE RCTs. In these 29
patients, the mean total numerical BILAG score at
ALLEVIATE baseline was 12.6 and at entry into the
SL0006 it was 8.4. At week 100, in 19 patients with avail-
able data, the mean BILAG score was 7.2. No new or
unexpected AEs, SAEs, infusion-related AEs or infections
were reported. Over a median (range) treatment duration
of 120 weeks (range 13-184), all 29 patients reported at
least one AE, with SAEs in 10 patients (35%) and 3
patients (10%) discontinuing because of AEs [23, 32].

Among the 29 patients who entered SL0006, the
median (range) corticosteroid dose was 21.0 (10-80) mg/
day at the baseline visit of the ALLEVIATE trials and 7.5
(0-30) mg/day at the SLO006 baseline visit. Most patients
were receiving corticosteroids at the SLO006 screening
(27/29, 93.1%): 17 (59%) patients at <7.5mg/day, 11
(38%) at >7.5 to <20mg/day and 1 (83%) at >20 to
<30mg/day. During the SL0006, 21 patients (77.8%)
had reductions in dose and 11 (40.7%) discontinued cor-
ticosteroid treatment. Further tapering occurred during
SL0006, to a median of 5.0 mg/day (0-85 mg/day; n=28)
at week 48 and 5.0 mg/day (0-40 mg/day; n=19) at week
100. Improvements in HRQOL from the ALLEVIATE base-
line were evident by entry into SLO006 in all SF-36 do-
mains, and were maintained or further improved during
the extension study following treatment with epratuzumab
360 mg/m? (Table 4).

Discussion

The results presented here are based on a pooled analysis
of data from two interrupted RCTs, based on pre-
specified HRQOL and corticosteroid-sparing endpoints.

www.rheumatology.oxfordjournals.org
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TasLe 3 Corticosteroid use and reductions in ALLEVIATE (intention to treat population)

Baseline corticosteroid dose, median (range),
mg/day

Baseline-week 24

Corticosteroid dose, median (range), mg/day

Cumulative corticosteroid use, median (range),
mg

Cumulative corticosteroid use, mean (s.p.), mg

Least-squares (LS) mean difference from
placebo in cumulative corticosteroid use
(95% Cl), mg

P-value (LS mean vs placebo)

Week 24-48

Corticosteroid dose, median (range), mg/day

Cumulative corticosteroid use, median
(range), mg

Cumulative corticosteroid use, mean (s.p.), mg

LS mean difference from placebo in cumulative

corticosteroid use (95% Cl), mg

Placebo
(n=37)

20.0 (15.0-60.0)
n=37

9.64 (0-137.4)
2533 (595-16585)

3738 (3412)

n=31
4.79 (0.2 to 87.1)
1268 (45-11120)

2292 (2678)

Epratuzumab
360 mg/m? (n = 42)

25.0 (10.0-60.0)

n=40
10.55 (0-24.6)
2384 (1078-4985)

2786 (1195)
—1051 (—2018, —83)

0.034*

n=34

4.85 (—0.2 to 56.0)
1254 (55-6035)

1670 (1578)
—675 (—1744, 395)

Epratuzumab
720 mg/m? (n=11)

46.0 (10.0-80.0)

n=11
13.51 (4.3-49.0)
4668 (1240-6960)

4566 (1601)
—1973 (4203, 256)

0.081

n=9

4.28 (0.4 to 8.4)
1358 (458-5020)

1534 (1361)
—652 (—2907, 1603)

P-value (LS mean vs placebo) 0.212 0.561
Patients who achieved corticosteroid-tapering criteria® at week 24
Assessed 23 32 6
Yes, n (%) 13 (56.5) 24 (75) 6 (100)
No, n (%) 10 (43.5) 8 (25) 0 (0)
Difference in proportion 18.5 43.5
P-value 0.25 0.072

#Corticosteroid-tapering criteria: reduction in corticosteroids to <10mg/day (ALLEVIATE-1) or <7.5mg/day (ALLEVIATE-2)
prednisone equivalents by week 24. *Statistically significant P-value from analysis of variance (ANOVA), adjusting for baseline
factors.

TaBLE 4 Mean SF-36 domain scores of the 29 patients that took part in SLO006 versus age- and gender-matched norms

Mental domains

Physical domains

RP BP

ALLEVIATE baseline (n=29) 52.8 35.8 37.6 30.5 315 48.7 67.8 62.6
SL0006
Screening (n=27) 58.5 47.0 443 37.0 345 53.2 71.3 64.3
Week 48 (n=28) 63.4 55.1 52.6 43.4 40.0 59.8 70.2 66.1
Week 100 (n=19) 66.3 55.3 47.6 41.6 39.8 65.1 71.5 66.1
Age-/gender-matched norms 85.5 84.3 71.0 69.6 54.1 81.8 85.8 70.5

In this analysis, numeric differences between the epratu-
zumab arms and the placebo group in PGA, PtGA and
SF-36 persisted throughout the study but did not achieve
statistical significance. However, the magnitude of some
of these changes suggests clinical relevance. For
instance, in patients receiving epratuzumab 360 mg/m?,
SF-36 scores at week 48 met or exceeded age- and
gender-matched norms in five domains in those receiving
epratuzumab 360 mg/m?, despite low baseline scores
[31]. Improvements in SF-36 domain scores were main-
tained over the 2 years of follow-up in SLO006.

In addition, at week 24 in the two ALLEVIATE trials,
more patients met the pre-specified corticosteroid dose
reduction criterion in the epratuzumab groups than the

www.rheumatology.oxfordjournals.org

placebo group. Differences in cumulative corticosteroid
doses between epratuzumab 360 mg/m? and placebo at
week 24 were also statistically significant, which would be
expected to reduce the adverse effect burden of treat-
ment. Most patients also experienced further reductions
in corticosteroid use during SLO006.

The outcomes of the analyses reported here are
consistent with the primary efficacy and safety results of
the ALLEVIATE RCTs [23, 32]. Of interest, given prior
recognized discordance, patients and physicians reported
similar numbers, with >20% improvement in disease ac-
tivity. The correspondence between these measurements
is notable: patient-reported outcomes are strongly pre-
dictive of subsequent morbidity and mortality [33], but
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frequently do not correlate well with physician assess-
ments in SLE [6]. As evident in surveys of patients with
SLE [15, 34-36], they focus more on functional limitations
resulting from SLE and/or co-morbid conditions (such as
fibromyalgia), whereas physicians focus on clinical and
laboratory assessments [33, 37]. In surveys, patients
also consistently report dissatisfaction with their treat-
ment, in particular with adverse effects associated with
corticosteroid use [15], ubiquitous in patients with moder-
ate to severely active disease [38].

Although regulatory agencies encourage the use of
patient-reported outcomes in RCTs, they are often not
included in SLE trials, in contrast with other chronic
rheumatic diseases [6, 33]. The value of the assessment
of HRQOL, especially in view of the broad impact of active
disease on physical, emotional and social functioning, is
significant and supports inclusion of patient-reported out-
comes alongside measures of disease activity and
damage in clinical trials.

The endpoints reported in this article are based on a
pooled analysis of two interrupted RCTs. The two RCT
protocols were very similar, HRQOL and corticosteroid
dosing endpoints reported here were pre-specified and
the combined analysis was revised before unblinding of
the studies. Interpretation of the results is limited by dif-
fering inclusion criteria, the small number of patients
involved and the fact that statistical analyses of secondary
endpoints were not adjusted for multiple testing. Results
from the SLO006 extension must also be interpreted with
caution, given that it was open label and that 8 of 29
patients had previously received placebo.

Nevertheless, in these analyses epratuzumab treatment
was associated with large and clinically meaningful
improvements in HRQOL and PtGA of disease activity
over weeks 12-48 and clinically meaningful reductions in
corticosteroid doses. These early improvements were
maintained over 2 years of follow-up. Although most end-
points in these analyses did not achieve statistical signifi-
cance, taken together with the primary efficacy and safety
results, these data support continued development of
epratuzumab as a treatment for patients with SLE.
Phase 3 studies are under way in patients with moderate
to severely active SLE.

Rheumatology key messages

e Epratuzumab treatment resulted in clinically mean-
ingful improvements in health-related quality of life
for patients with moderate to severe SLE.

e Epratuzumab treatment reduced corticosteroid
doses by clinically meaningful amounts in patients
with moderate to severe SLE.

e Epratuzumab treatment resulted in clinically mean-
ingful improvements in physician global assess-
ments in patients with moderate to severe SLE.
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