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CLINICAL SCIENCE

Lupus low disease activity state attainment in the
phase 3 TULIP trials of anifrolumab in active systemic

lupus erythematosus

Eric F Morand @ ' Gabriel Abreu,’ Richard A Furie © 3 Vera Golder,'

Raj Tummala @ *

ABSTRACT

Objectives In patients with systemic lupus
erythematosus (SLE), lupus low disease activity state
(LLDAS) attainment is associated with improved
outcomes. We investigated LLDAS attainment in
anifrolumab-treated patients.

Methods We performed post hoc analysis of pooled
Treatment of Uncontrolled Lupus via the Interferon
Pathway (TULIP-1) (NCT02446912) and TULIP-2
(NCT02446899) anifrolumab phase 3 trial data

in patients with moderate to severe SLE receiving
standard therapy. LLDAS was defined as: SLE Disease
Activity Index 2000 <4 without major organ activity,
no new disease activity, Physician’s Global Assessment
<1, prednisone <7.5mg/day and no non-standard
immunosuppressant dosing. Time to first LLDAS
attainment was compared between groups using Cox
regression modelling; responses were compared using
logistic regression.

Results Agnostic to treatment, 205/819 (25.0%)
patients attained LLDAS at week 52; 186/205

(90.7%) were also British Isles Lupus Assessment
Group-based Composite Lupus Assessment (BICLA)-
responders. Among BICLA-responders at week 52,
186/318 (58.5%) attained LLDAS; 203/380 (53.4%)
SLE Responder Index-4 (SRI(4)) responders attained
LLDAS. Improvements from baseline in patient global
assessment scores at week 52 were threefold greater
in LLDAS-attainers. At week 52, 30.0% of anifrolumab-
treated patients and 19.6% of placebo were in LLDAS
(OR 1.8,95%Cl 1.3 to 2.5, p=0.0011). Compared with
placebo, anifrolumab treatment was associated with
earlier LLDAS attainment (time to first LLDAS, HR 1.76,
95% Cl 1.35 to 2.30, p<0.0001), increased cumulative
time in LLDAS (p<0.0001) and higher likelihood of
sustained LLDAS (p<0.001). Anifrolumab treatment
was also associated with higher rates of Definition of
Remission in SLE remission at week 52 (15.3% vs 7.6%;
OR 2.2,95%Cl 1.4 t0 3.6, p=0.0013).

Conclusions LLDAS attainment was highly associated
with, but more stringent than, BICLA and SRI(4)
responses. Compared with placebo, anifrolumab
treatment was associated with earlier, more frequent,
and more prolonged and sustained LLDAS.

Trial registration numbers NCT02446912 and
NCT02446899.

INTRODUCTION

Treat-to-target (T2T) approaches have become well
established in many areas of medicine, including

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Treat-to-target (T2T) approaches have
become part of the standard of care in many
chronic conditions; the potential benefit of
this approach is now recognised in systemic
lupus erythematosus (SLE), a highly complex
autoimmune disease.

= The Lupus Low Disease Activity State (LLDAS) is
a validated T2T endpoint with the potential for
practical application in the management of SLE.

= Analysis of LLDAS attainment in the phase 2
MUSE trial of anifrolumab (NCT01438489) in
adult patients with moderate to severe SLE
who were receiving standard therapy showed
significantly greater attainment of LLDAS in
anifrolumab-treated patients compared with
those who received placebo.

WHAT THIS STUDY ADDS

= In the phase 3 Treatment of Uncontrolled Lupus
via the Interferon Pathway trials of anifrolumab
in patients with SLE who were receiving
standard therapy, LLDAS attainment was highly
associated with, but is more stringent than
both, British Isles Lupus Assessment Group-
based Composite Lupus Assessment and SLE
Responder Index-4 responder status.

= At week 52, improvements in patient global
assessment scores compared with baseline
were threefold greater among patients who
attained LLDAS compared with those who did
not, regardless of treatment.

= Similar trends were observed in other health-
related quality of life measures such as physical
health and fatigue.

= Anifrolumab treatment was associated with
earlier, more frequent, and more prolonged and
sustained LLDAS compared with placebo.

rheumatoid arthritis, where they are now part
of the standard of care.! Deployment of T2T
approaches requires validation of target states that
are associated with improved patient outcomes.
In the management of systemic lupus erythema-
tosus (SLE), adoption of T2T approaches gained
momentum in recent years, appearing in the recom-
mendations from an international task force® and
the 2019 European Alliance of Associations for
Rheumatology guidelines on the management of
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Systemic lupus erythematosus

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

= Anifrolumab treatment was associated with earlier, more
frequent and more sustained attainment of LLDAS among
patients who had active SLE despite receiving standard of
care.

= These results highlight the potential utility of anifrolumab
in a T2T approach for the management of patients with
moderate to severe SLE.

SLE.’> Remission, broadly defined as the complete absence of
clinical disease activity, remains the goal of therapy in SLE,* and
this is aided by the recent publication of an agreed definition of
SLE remission.* However in SLE, remission is seldom attained in
clinical practice with standard of care medicines,” and is attained
even less frequently in clinical trials.® In contrast, the Lupus
Low Disease Activity State (LLDAS), developed using formal
consensus methodology” and subsequently prospectively vali-
dated in a large multinational cohort, has been extensively vali-
dated to be protective from adverse outcomes including flare,
damage accrual, low health-related quality of life (HRQoL) and
mortality.*'" LLDAS has also been shown to be discriminatory
between active treatment and placebo in several phase 2 clinical
trials'>'* and one phase 3 clinical trial."

Deployment of T2T approaches in clinical practice also
requires the existence of therapies that result in attainment of
such target states. In the phase 3 Treatment of Uncontrolled
Lupus via the Interferon Pathway (TULIP)-2 trial, efficacy
of anifrolumab, a monoclonal antibody directed to the type I
interferon (IFN) receptor, was demonstrated using the British
Isles Lupus Assessment Group (BILAG)-based Composite Lupus
Assessment (BICLA) response.'® These findings were supported
in the TULIP-1 phase 3 trial.'” Anifrolumab is approved in several
countries for patients with moderate to severe SLE receiving
standard therapy.'®**' The availability of an effective new therapy
for the treatment of SLE raises the possibility of advancing T2T
approaches. In support of this, analysis of LLDAS attainment
in the phase 2 MUSE trial of anifrolumab (NCT01438489)
showed significantly greater attainment of LLDAS at week 52 in
anifrolumab-treated patients compared with those who received
placebo." Here, we present a post hoc analysis of pooled data
from the phase 3 TULIP trials of anifrolumab to determine
whether treatment with anifrolumab was associated with attain-
ment of LLDAS in patients with moderate to severe SLE. We
also report rates of attainment of remission, as defined by the
Definition of Remission in SLE (DORIS) group.*

METHODS

TULIP-1/TULIP-2 trial designs

In the TULIP-1 (NCT02446912) and TULIP-2 (NCT02446899)
trials, patients with moderate to severe SLE despite standard
therapy with oral glucocorticoids, antimalarials and/or immuno-
suppressants, were randomised to receive intravenous infusions
of anifrolumab 300 mg, 150 mg (TULIP-1 only) or placebo every
4 weeks for 48 weeks and endpoints were measured through
week 52. The study design and methods have been described in
detail previously and the protocols provided.'® V" Briefly, eligible
patients fulfilled the American College of Rheumatology 1997
classification criteria for SLE,** were 18-70 years of age and
had active disease at baseline defined by an SLE Disease Activity
Index 2000 (SLEDAI-2K) score of =6, a clinical SLEDAI-2K
score of =4, a BILAG-2004 organ domain score of =1 A item

or =2 B items and a Physician’s Global Assessment (PGA) score
of =1, despite receiving at least one standard of care medica-
tion. Patients with severe active renal or central nervous system
disease were excluded. Glucocorticoid tapering was encour-
aged, and for patients receiving a prednisone equivalent dose
of =10mg/day at baseline, a tapering attempt to <7.5 mg/day
was required between weeks 8 and 40, with stable glucocorticoid
dosage required between weeks 40 and 52.1¢ "

LLDAS attainment outcomes assessed

Post hoc analyses of pooled data from the TULIP-1 and TULIP-2
trials included analysis of all patients irrespective of treatment
assignment as well as a comparison of LLDAS attainment in
patients treated with anifrolumab 300mg vs placebo.”> The
anifrolumab 150mg group was excluded from some analyses
because it was not present in both TULIP trials. Attainment of
LLDAS or remission was assessed at each time point from weeks
4 to 52 and reported as proportions of patients in LLDAS at
each time point. Cumulative time in LLDAS and proportions of
patients in LLDAS for at least 20%, 50% or 70% of time; propor-
tions of patients who sustained LLDAS for multiple consecutive
visits; and time to first attainment of LLDAS were also evaluated.
Time to first LLDAS was derived as the date of the visit when
LLDAS was attained minus the date of first administration of
investigational product.

LLDAS was defined according to the prospectively vali-
dated definition,® which requires all of the following criteria
to be met: (1) SLEDAI-2K score <4, with no activity in major
organ systems (renal, central nervous system, cardiopulmonary,
vasculitis or fever); (2) no new SLEDAI-2K-assessed disease
activity compared with the previous visit; (3) PGA score <1;
(4) prednisone or equivalent dosage <7.5mg/day and (5) no
non-standard immunosuppressant dosing, with antimalarials
allowed." The LLDAS definition used for this post hoc anal-
ysis reflects the updated and prospectively validated definition
in which the assessment of haematological or gastrointestinal
activity other than through the PGA are no longer required,
and new activity is specified using SLEDAI-2K,* simplifying the
initial definition by Franklyn et al” with no loss of association
with improved outcomes.® BICLA and SLE Responder Index-4
(SRI(4)) responder definitions were as previously described.'® !
DORIS remission was defined as all of the following: clinical
SLEDAI-2K=0and PGA <0.5, irrespective of serology, with
prednisone or equivalent dosage <5 mg/day, antimalarials and/
or stable immunosuppressants including biologics allowed.*

Statistical analyses

All analyses used non-responder classification rules established
in the TULIP studies,'® '’ such that LLDAS attainment was only
assigned if patients had no breach of concomitant medication
rules and had not discontinued the investigational product.
Achievement of LLDAS or remission was assessed as responder
rates (percentages) weighted and analysed using a stratified
Cochran-Mantel-Haenszel approach, with stratification factors
SLEDAI-2K score at screening, day 1 glucocorticoid dose, type I
IFN gene signature test result at screening and a factor for study.
Similarly, these were also analysed by logistic regression with the
same stratification factors. Cumulative and percentage of time
spent in LLDAS were evaluated using an analysis of covariance
with the stratification factors of SLEDAI-2K score at screening
(<10 points vs =10 points), glucocorticoid dosage at day 1
(<10mg/day vs =10mg/day prednisone or equivalent), type I
IFN gene signature test result at screening (high vs low) and study.
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Time to first attainment of LLDAS between treatment groups was
compared using a Cox regression model, while responses were
compared using logistic regression, each with the same stratifica-
tion factors as for time spent in LLDAS. For analyses agnostic to
treatment, comparisons between BICLA and SRI(4) responders
and non-responders to LLDAS responders and non-responders
were performed using a Cochran-Mantel-Haenszel model with
the same stratification factors. All p values are nominal. Using
an approach recently described by van der Heijde et al,** we
generated heat maps of LLDAS attainment across the entire
study sorted by treatment arm. Changes in patient-reported
outcomes and HRQoL measures between LLDAS attainers and
non-attainers were analysed using summary statistics.

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

RESULTS

Patient characteristics and demographics

A total of 819 patients with moderate to severe SLE were enrolled
in the TULIP-1 and TULIP-2 trials and were randomised to
receive anifrolumab 300mg (n=360), 150 mg (n=93, TULIP-1
only) or placebo (n=366). Key patient demographics and base-
line characteristics are presented in online supplemental table S1
and details have been published previously.'® !’

LLDAS attainment irrespective of treatment group

We first performed an analysis agnostic to treatment assign-
ment in the entire trial cohort, including patients in TULIP-1
who were treated with anifrolumab 150 mg monthly, to assess
the association of LLDAS attainment with other measures of
treatment response. At week 52, a total of 205/819 (25.0%)
patients attained LLDAS (figure 1A). Individual components of
LLDAS were attained with variable frequency at week 52, with
SLEDAI-2K <4the least frequently attained (415/726 patients
(57.2%)) (online supplemental figure S1). Among the BICLA
responders at week 52, 186/318 (58.5%) attained LLDAS
(figure 1B), compared with 19/501 (3.8%) of BICLA non-
responders (95% CI 49.0 to 60.3, p<0.0001); 90.7% of LLDAS
responders at week 52 were BICLA responders (figure 1A).

Dual LLDAS
and BICLA responders and BICLA responders

n=819 n=205 n=819 n=318

Attained LLDAS W BICLA responders W BICLAresponders Attained LLDAS
Did not attain LLDAS M BICLA nonresponders W BICLAnonresponders Did not attain LLDAS

n=819 n=205 n=819 n=380

Attained LLDAS B SRI(4) responders M SRI(4) responders Attained LLDAS
Did not attain LLDAS SRI(4) nonresponders SRI(4) nonresponders Did not attain LLDAS

Dual LLDAS

Dual LLDAS
and SRI(4) responders

Dual LLDAS
and SRI(4) responders

Figure 1 Association of LLDAS attainment and BICLA response,
agnostic to treatment or dose level, at week 52. (A) Participants who
attained LLDAS and were BICLA responders. (B) BICLA responders who
attained LLDAS. (C) Participants who attained LLDAS and were SRI(4)
responders. (D) SRI(4) responders who attained LLDAS. BICLA, British
Isles Lupus Assessment Group-based Composite Lupus Assessment;
LLDAS, lupus low disease activity state; SRI(4), SLE Responder Index-4.

LLDAS attainment increased across the 52-week period, and
nominally significant differences in LLDAS attainment among
patients who were BICLA responders at week 52 were evident
from week 12 onwards (online supplemental table S2). Similarly,
99.0% of patients who attained LLDAS at week 52 were SRI(4)
responders (figure 1C). Among the SRI(4) responders at week
52, 203/380 (53.49%) attained LLDAS (figure 1D), compared
with 2/439 (0.005%) of SRI(4) non-responders (95% CI 48.4 to
58.6, p<0.0001). As with BICLA responders, nominally signifi-
cant differences in LLDAS attainment among patients who were
SRI(4) responders at week 52 were observed from week 12
onwards (online supplemental table S3). LLDAS attainment was
therefore highly associated with, but is more stringent than, both
BICLA and SRI(4) responder status.

We next analysed changes in patient-reported outcomes and
HRQoL measures between LLDAS attainers and non-attainers
at week 52. In relation to patient global assessment (PtGA)
scores, the median (IQR) improvement from baseline was three-
fold greater in LLDAS attainers (-15.0 (-43.0, —1.0)) than in
LLDAS non-attainers (=5.0 (-26.0, 9.0)). The median (IQR)
improvement in the Medical Outcomes Survey Short Form-36
Physical Component Scores from baseline exceeded the minimal
clinically important difference (MCID) (2.5 points)*® and was
greater in LLDAS attainers (5.19 (0.20-11.42)) than in LLDAS
non-attainers (2.72 (-1.68, 7.81)). Similar differences favouring
improvements in HRQoL in LLDAS attainers over non-attainers
were seen in LupusQoL domains, including physical health and
fatigue (online supplemental table S4). Median improvement in
mental component scores greater than MCID (2.5 points) was
not seen in LLDAS attainers or non-attainers.

LLDAS attainment between treatment groups

We next compared LLDAS attainment between treatment arms
using the anifrolumab 300 mg and placebo groups only; data from
the anifrolumab 150 mg group were excluded. The percentage of
patients attaining LLDAS, achieving a dual LLDAS-BICLA, or a
dual LLDAS-SRI(4) response was analysed. LLDAS was attained
at least once by 174/360 (48.6%) anifrolumab-treated patients
and 116/366 (31.6%) in the placebo group (OR 2.1, 95%CI 1.5
to 2.9, p<0.0001). At week 52, 108/360 (30.0%) anifrolumab-
treated patients and 72/366 (19.6%) in the placebo group were
in LLDAS (OR 1.8, 95%CI 1.3 to 2.5, p=0.0011) (table 1,
figures 2 and 3, and online supplemental figure S1). Online
supplemental figure S1 also shows the percentages of patients
attaining each domain that the LLDAS responder definition
comprises; this indicates that SLEDAI, PGA and glucocorticoid
dose domains each contributed to patients not being in LLDAS
at enrolment, and changes in these domains resulted in LLDAS
attainment across the treatment period.

The percentage of patients achieving dual LLDAS-BICLA
response was significantly higher (all p<0.001) in patients
receiving anifrolumab compared with placebo at all time points
from week 24 to week 52 (not shown). At week 52, the propor-
tion of patients who were dual LLDAS-BICLA responders was
higher in the anifrolumab group (100/360 (27.8%)) than in the
placebo group (61/366 (16.7%)) (OR 2.0, 95%CI 1.4 to 2.8,
p=0.0003) (table 1). Similarly, the proportion of patients who
were dual LLDAS-SRI(4) responders at week 52 was higher in
patients treated with anifrolumab (108/360 (30.0%)) compared
with placebo (70/366 (19.1%)) (OR 1.8, 95%CI 1.3 to 2.6,
p=0.0006) (table 1).

LLDAS attainment over time in the anifrolumab and placebo
groups is depicted in the heat map in figure 2. The proportion
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Table 1 Patients attaining LLDAS, dual LLDAS-BICLA, or dual
LLDAS-SRI(4) response at week 52, by treatment group

Anifrolumab
Responder 300mg Placebo OR Nominal
status (n=360)* (n=366)* (95% CI)t P value
LLDAS 108 (30.0%) 72 (19.6%) 1.8(1.3t02.5)  0.0011
LLDAS-BICLA dual 100 (27.8%) 61(16.7%) 2.0(1.4t02.8) 0.0003
responder
LLDAS-SRI(4) dual 108 (30.0%) 70 (19.1%) 1.8(1.3t02.6) 0.0006
responder

*Responder rates (percentages), the difference in estimates and associated 95%
Cls were weighted and calculated using a stratified Cochran-Mantel-Haenszel
approach, with stratification factors SLEDAI-2K score at screening, day 1
glucocorticoid dose, type | IFN gene signature test result at screening and study.
tOR (95% Cl and p value) are based on a logistic regression with same stratification
factors.

t

BICLA, British Isles Lupus Assessment Group-based Composite Lupus Assessment;
IFN, interferon; LLDAS, lupus low disease activity state; SLEDAI-2K, Systemic Lupus
Erythematosus Disease Activity Index 2000; SRI(4), SLE Responder Index-4.

of patients attaining LLDAS increased over the 52-week period
and LLDAS was attained more frequently in anifrolumab-
treated patients compared with placebo. Differences in LLDAS
attainment were nominally significant from week 16 onwards
(figure 3). Time to first attainment of LLDAS was significantly
earlier in patients treated with anifrolumab (median (range)
5.68 (1.8-12.2) months) than in patients who received placebo
(median (range) 6.46 (1.0-12.2) months) (HR 1.76, 95% CI
1.35 to 2.30, p<0.0001).

Across 52 weeks, cumulative time in LLDAS was greater
among anifrolumab-treated patients (least squares mean (SE) 2.4
(0.16) months) compared with patients who received placebo
(1.40 (0.16) months) (p<0.0001). Accordingly, total percentage
of time in LLDAS favoured the anifrolumab group (least squares
mean percent (SE) 20.0% (1.34)) over the placebo group (11.9%
(1.33)) (p<0.0001). Cumulative time in LLDAS at thresholds
of =20% (OR 2.1, 95%CI 1.5 to 2.9, p<0.0001) and =50%
(OR 2.6, 95%CI 1.6 to 4.3, p=0.0001) favoured anifrolumab
over placebo; few patients attained LLDAS for =70% of time
(figure 4A). Anifrolumab treatment was associated with increased
likelihood of sustained LLDAS for at least three consecutive
visits (OR 2.0, 95% CI 1.4 to 2.8, p=0.0001), five consecutive
visits (OR 2.1, 95%CI 1.4 to 3.3, p=0.0007) or seven consec-
utive visits (OR 2.8, 95% CI 1.6 to 4.9, p=0.0005) (figure 4B).

Remission attainment between treatment groups

Remission rates generally increased over time in anifrolumab-
treated patients (figure 5), with 15.3% of anifrolumab-treated
patients (55/360) achieving remission at week 52 compared with
7.6% for placebo-treated patients (28/366; OR 2.2, 95%CI
1.4 to 3.6, p=0.0013).*® Remission rates were higher in the
anifrolumab group vs placebo at all time points from week 32 to
week 52 (all p<0.05) (figure 5).

DISCUSSION

The clinical management of many diseases has been positively
impacted by T2T approaches. By demonstrating the association
of attainment of a given target state with favourable outcomes,
improvements in clinical practice have occurred. In rheumatoid
arthritis, the widespread adoption of remission as the treatment
goal has resulted in many patients achieving at least low disease
activity, protecting them from progression of structural damage

Placebo (n=366)
Anifrolumab 300 mg (n:360) Week 4 8 12 16,2024 28 32 36 40,44 48 52

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

LLDAS response
LLDAS attainment

[l Did not attain LLDAS

Figure 2 Heat map of LLDAS attainment. Each row represents an
individual patient, treated with either intravenous anifrolumab 300

mg or placebo every 4 weeks, and each column represents the LLDAS
response at each time point from week 4 to week 52. The anifrolumab
group (n=360) had fewer patients than the placebo group (n=366);
therefore, the anifrolumab heat map panel has fewer rows making

it appear to have a different height. Purple indicates LLDAS non-
attainment and yellow indicates LLDAS attainment. Patients are sorted
by LLDAS response status at each visit from week 4 to week 52. LLDAS,
lupus low disease activity state.

to a greater extent than patients with active disease (reviewed
in Morand®’). Recently updated management recommendations
for SLE echo a T2T approach, with the aim of remission or, if
not attainable, a state of low disease activity.’ In SLE, adverse
effects of treatment, especially glucocorticoids, contribute to
long-term harm, including irreversible organ damage.”® Devel-
opment of T2T endpoints for SLE has therefore included limits
on glucocorticoid use as well as disease activity.! >?’ As a resul,
definitions of both remission and LLDAS include empirical
thresholds for both disease activity and glucocorticoid dosage.*®

Although remission remains the goal of care in SLE, a large
multicentre study found that rates of remission attainment in
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50

40

Anifrolumab 300 mg

30+ 30.0% (108/360)

20 Placebo

19.6% (72/366)

Response rate (%) and SE

—e— Anifrolumab 300 mg (n=360)
—e— Placebo (n=366)

0 4 é 1‘2 1‘6 éO 2’4 2‘8 3‘2 3‘6 4‘0 4’4 4‘8 5'2
Week

Figure 3  Attainment of LLDAS across 52 weeks. LLDAS attainment
from weeks 0 to 52 in patients treated with intravenous anifrolumab
300 mg or placebo every 4 weeks. Responder rates (percentages) were
weighted and calculated using a stratified Cochran-Mantel-Haenszel
approach, with stratification factors SLEDAI-2K score at screening, day
1 glucocorticoid dose, type | IFN gene signature test result at screening
and study. Nominal p values were calculated using logistic regression
with the same stratification factors. **p<0.01; ***p<0.001. IFN,
interferon; LLDAS, lupus low disease activity state; SLEDAI-2K, Systemic
Lupus Erythematosus Disease Activity Index 2000.

SLE are generally low.* A large cohort study suggested that
protection from organ damage accrual was similar regardless of
whether remission or LLDAS was achieved, though less time was
required in remission compared with LLDAS to achieve the same
effect.” Since LLDAS attainment in patients with SLE has been
associated with reduced rates of organ damage accrual as well
as protection from flares, improved HRQoL and diminished
mortality in multiple independent cohorts, including prospective
multicentre studies.>!! LLDAS has emerged as a T2T endpoint
with the potential for practical application in the management of
SLE. However, in addition to acceptance of T2T as an approach,
deployment of T2T in clinical practice also requires that physi-
cians have access to treatments that increase attainment of a T2T
state. While this has not previously been shown for remission,® it
has been demonstrated for LLDAS in phase 2 studies of atacicept
and baricitinib, phase 3 studies of belimumab,'* * ** as well as
the phase 2 study of anifrolumab.'*

In this post hoc analysis of the TULIP phase three trial
programme,'® 7 which led to the approval of anifrolumab
in several countries for the treatment of moderate to severe
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Figure 4 Cumulative time in LLDAS. Percentages of patients attaining
LLDAS for (A) at least 20%, 50% or 70% of observed time from weeks 0
to 52 or (B) for at least three, at least five or at least seven consecutive
visits in patients treated with intravenous anifrolumab 300 mg or
placebo every 4 weeks. Responder rates (percentages), the difference

in estimates and associated 95% Cls were weighted and calculated
using a stratified Cochran-Mantel-Haenszel approach, with stratification
factors SLEDAI-2K score at screening, Day 1 glucocorticoid dose, type |
IFN gene signature test result at screening and study. Nominal p values
were calculated using the same stratification factors. IFN, interferon;
LLDAS, lupus low disease activity state; SLEDAI-2K, Systemic Lupus
Erythematosus Disease Activity Index 2000.

18+ o
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Figure 5 Attainment of DORIS remission across 52 weeks. Remission
attainment from weeks 0 to 52 in patients treated with intravenous
anifrolumab 300 mg or placebo every 4 weeks. Responder rates
(percentages) were weighted and calculated using a stratified Cochran-
Mantel-Haenszel approach, with stratification factors SLEDAI-2K
score at screening, Day one glucocorticoid dose, type | IFN gene
signature test result at screening. Nominal p values were calculated
using logistic regression with the same stratification factors. *p<0.05;
**p<0.01; ***p<0.001. DORIS, Definition of Remission in Systemic
lupus erythematosus; IFN, interferon; SLEDAI-2K, Systemic Lupus
Erythematosus Disease Activity Index 2000.

SLE,"?! we first examined LLDAS associations agnostic to
treatment group, to better understand the characteristics of
this endpoint in a clinical trial setting. We found that LLDAS
was almost exclusively attained by patients who were BICLA
responders, but that only about half of BICLA responders were
in LLDAS, suggesting that LLDAS is largely concentric with, but
more stringent than BICLA. The same was also shown for LLDAS
vs SRI(4) responders. These are similar to findings reported in
a post hoc analysis of the phase 2 MUSE anifrolumab study in
patients with moderate to severe SLE."* We also observed trends
towards improved HRQoL and PtGA of disease in association
with LLDAS attainment, which also echo previous findings.'*
The consistency of these results suggest the use of LLDAS attain-
ment as a disease assessment tool for patients with SLE. As
neither BICLA nor SRI(4) responses have been shown to be asso-
ciated with improved long-term outcomes such as organ damage
accrual and mortality, measuring an endpoint such as LLDAS
may add clinical value in the assessment of trial data.

To assess whether treatment with anifrolumab is associated
with increased LLDAS attainment, we examined data across the
52 weeks of the TULIP-1 and TULIP-2 trials. Treatment with
anifrolumab increased the likelihood of LLDAS attainment,
beginning at earlier time points and maintaining until week
52. We also showed that, compared with the placebo group,
anifrolumab treatment was associated with increased cumula-
tive time in LLDAS and increased proportions of patients with
sustained LLDAS. The multicentre prospective validation study
of LLDAS reported that thresholds as low as 20% of cumulative
time in LLDAS were associated with reduced flares and organ
damage accrual and that sustained LLDAS is strongly protec-
tive.®> Of note, Northcott et al recently reported in an obser-
vational SLE cohort that low IFN gene signature expression, as
is seen in response to anifrolumab treatment, is associated with
higher cumulative LLDAS attainment.’® Remission is a more
stringent T2T endpoint than LLDAS, and accordingly rates of
attainment of remission in this study were lower than rates of
attainment of LLDAS. Nonetheless, 15.3% of anifrolumab-
treated patients attained remission by week 52, compared with
7.6% of placebo-treated patients, suggesting that remission is
an attainable goal with the use of targeted therapies in SLE.*
Further analyses of remission attainment in this trial are planned.
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The annual rate of organ damage accrual in SLE is low®! and this
precludes meaningful assessment of the impact of a therapeutic
intervention on the accumulation of damage in a 1-year trial.
However, the associations between LLDAS and remission attain-
ment with anifrolumab treatment and reduction in the rate of
organ damage accrual are potentially of clinical value.

There are certain limitations to this study. It is a post hoc
analysis, although of prospectively collected data among which
LLDAS domains were prespecified. The potential for incorpo-
rating a newly approved therapy in a T2T approach leading to
improved long-term outcomes requires the design and execution
of a formal T2T intervention study. Similar to other phase 3 SLE
trials,>** patients in the TULIP trials had moderate to severe
disease predominantly affecting mucocutaneous or musculoskel-
etal domains, and patients with severe active renal or central
nervous system disease were excluded. Thus, conclusions
regarding LLDAS and remission attainment may not apply to all
patients with SLE, especially those with severe renal or central
nervous system manifestations.

In conclusion, LLDAS is a more stringent outcome measure
than both BICLA and SRI(4), but is effectively concentric with
these measures. LLDAS is associated with improved PtGA and
HRQoL, suggesting additional value from measuring LLDAS
attainment in SLE clinical trials and the potential to translate
SLE clinical trial data into clinical practice to support treat-
ment decisions. Previous studies have shown that anifrolumab
treatment is associated with increased BICLA response, reduced
flares and an acceptable safety profile.'®'”3% 3¢ Our findings indi-
cate that anifrolumab treatment results in significantly earlier
and greater attainment of LLDAS and remission among patients
who have moderate to severe SLE despite receiving standard of
care. These results suggest the potential utility of anifrolumab in
a T2T paradigm for the management of SLE, which may lead to
optimised therapy approaches and result in long-term benefits
for patients with SLE.
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Correction

Lupus low disease activity state attainment in the phase 3
TULIP trials of anifrolumab in active systemic
lupus erythematosus

Morand EF, Abreu G, Furie RA, et al. Lupus low disease activity state attainment in the phase
3 TULIP trials of anifrolumab in active systemic lupus erythematosus. Annals of the Rheumatic
Diseases 2023;82:639-645.

This note aims to correct an error in the DORIS (Definition of Remission in SLE) data in
the Morand E, et al. (2023) article. In the version of this article initially published, analyses of
DORIS remission excluded all laboratory parameters in the calculation of clinical SLEDAI-2K
(cSLEDAI-2K), consistent with the ¢SLEDAI-2K definition in the TULIP protocols. The
updated analysis aligns with the published DORIS remission definition by excluding only the
serologic laboratory parameters from ¢SLEDAI-2K. These updates do not change the conclu-
sions of the findings and this correction aligns the analysis with the validated DORIS remission
definition that is now promulgated in the 2023 EULAR SLE treatment guidelines. Changes are
summarised below:

The corrected definition of DORIS in the Methods is: ‘DORIS remission was defined as
all of the following: clinical SLEDAI-2K (sum of all SLEDAI-2K items except increased DNA
binding and low complement) =0, PGA<0.5, prednisone or equivalent dosage <5 mg/day, and
stable doses of immunosuppressants; antimalarials were permitted.” DORIS attainment was
assigned only if patients had no breach of concomitant medication rules and had not discon-
tinued investigational product.

DORIS data in the Abstract, Results, and Discussion are affected. At Week 52, 15.3%
(55/360) of anifrolumab-treated patients attained DORIS remission (this value remained
unchanged with the new analysis) compared with 6.6% (24/366) in the placebo group (this
value was 7.6% in the original published version) (odds ratio [95% confidence interval]: 2.6
[1.6-4.3], nominal p=0.0002).

Figure 5 and the legend have been updated to reflect the new analyses:
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Figure 5 Attainment of DORIS remission across 52 weeks. Remission attainment from
weeks 0 to 52 in patients treated with intravenous anifrolumab 300 mg or placebo every
4 weeks. Responder rates (percentages) were weighted and calculated using a stratified
Cochran-Mantel-Haenszel approach, with stratification factors SLEDAI-2K score at
screening, Day one glucocorticoid dose, type I IFN gene signature test result at screening.
Nominal p values were calculated using logistic regression with the same stratification
factors. **p<0.01; ***p<0.001. DORIS, Definition of Remission in Systemiclupus erythe-
matosus; IFN, interferon; SLEDAI-2K, Systemic Lupus Erythematosus Disease Activity
Index 2000.

Finally, the publication cited in the Results and Discussion relating to the DORIS data
(reference 26, Van Vollenhoven R, et al (abstract). Arthritis Rheumatology 2022;74) should
be disregarded because it reported the initial DORIS analyses which excluded all laboratory
parameters; therefore, values differ from the updated analyses.
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