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ABSTRACT

Objectives In the anifrolumab systemic lupus
erythematosus (SLE) trial programme, there was one
trial (TULIP-1) in which BILAG-based Composite Lupus
Assessment (BICLA) responses favoured anifrolumab
over placebo, but the SLE Responder Index (SRI(4))
treatment difference was not significant. We investigated
the degree of concordance between BICLA and SRI(4)
across anifrolumab trials in order to better understand
drivers of discrepant SLE trial results.

Methods TULIP-1, TULIP-2 (both phase 3) and

MUSE (phase 2b) were randomised, 52-week trials

of intravenous anifrolumab (300 mg every 4 weeks,

48 weeks; TULIP-1/TULIP-2: n=180; MUSE: n=99) or
placebo (TULIP-1: n=184, TULIP-2: n=182; MUSE:
n=102). Week 52 BICLA and SRI(4) outcomes were
assessed for each patient.

Results Most patients (78%—85%) had concordant
BICLA and SRI(4) outcomes (Cohen's Kappa 0.6-0.7,
nominal p<0.001). Dual BICLA/SRI(4) response rates
favoured anifrolumab over placebo in TULIP-1, TULIP-2
and MUSE (all nominal p<0.004). A discordant TULIP-1
BICLA non-responder/SRI(4) responder subgroup

was identified (40/364, 11% of TULIP-1 population),
comprising more patients receiving placebo (n=28) than
anifrolumab (n=12). In this subgroup, placebo-treated
patients had lower baseline disease activity, joint counts
and glucocorticoid tapering rates, and more placebo-
treated patients had arthritis response than anifrolumab-
treated patients.

Conclusions Across trials, most patients had
concordant BICLA/SRI(4) outcomes and dual BICLA/
SRI(4) responses favoured anifrolumab. A BICLA non-
responder/SRI(4) responder subgroup was identified
where imbalances of key factors driving the BICLA/
SRI(4) discordance (disease activity, glucocorticoid
taper) disproportionately favoured the TULIP-1 placebo
group. Careful attention to baseline disease activity and
monitoring glucocorticoid taper variation will be essential
in future SLE trials.

Trial registration numbers NCT02446912 and
NCT02446899.

INTRODUCTION

Systemic lupus erythematosus (SLE) is a hetero-
geneous autoimmune disease that can affect
multiple organ systems and causes substantial

WHAT IS ALREADY KNOWN ON THIS TOPIC

= In the anifrolumab clinical development
programme for patients with systemic lupus
erythematosus (SLE), clinical efficacy outcomes
in favour of anifrolumab were consistently
observed across the composite endpoints
BILAG-based Composite Lupus Assessment
(BICLA) and SLE Responder Index (SRI(4)) in
the phase 3 TULIP-2 trial and the phase 2b
MUSE trial, but not in the phase 3 TULIP-1 trial,
for which SRI(4) treatment differences did not
reach statistical significance.

disease burden.'™ As standard therapies do not
always adequately control disease activity, addi-
tional effective SLE-targeted therapies are needed,
which has led to unprecedented SLE clinical
trial activity over the last two decades. Efficacy
assessments in these trials often use composite
indices of global lupus disease activity, such as
the BILAG-based Composite Lupus Assessment
(BICLA) and the SLE Responder Index (SRI).*”’
Anifrolumab is a human monoclonal antibody
to the type I interferon receptor that is approved
in the United States, Japan and Canada for
the treatment of adult patients with moderate
to severe SLE receiving standard therapy.®™°
Anifrolumab was investigated in patients with
SLE in the phase 2b MUSE trial and in the phase
3 TULIP-1 and TULIP-2 trials.""™" Clinical
responses were assessed using both the BICLA
and SRI(4) composite indices.!’™® MUSE had an
SRI(4)-based primary endpoint and, given the
robust outcomes, SRI(4) was originally selected as
the primary endpoint for TULIP-1 and TULIP-2.
BICLA, a secondary endpoint that also yielded
robust outcomes in MUSE and TULIP-1, was
subsequently designated the primary endpoint
in TULIP-2 prior to unblinding of the TULIP-2
dataset." In TULIP-2, anifrolumab demonstrated
a statistically significant benefit compared with
placebo measured by both BICLA and SRI(4)
responses at week 52; similar results were also
observed in MUSE.""' In TULIP-1, the effect
of anifrolumab 300 mg on BICLA response was
of similar magnitude to that seen in TULIP-2
and MUSE; however, the treatment difference
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WHAT THIS STUDY ADDS

= Assessment of BICLA and SRI(4) outcomes at an individual
patient level across TULIP-1, TULIP-2 and MUSE identified
a high level of concordance between both composite
endpoints, and higher proportions of patients met both BICLA
and SRI(4) response definitions (‘dual responders’) with
anifrolumab than placebo.

= A discordant BICLA non-responder/SRI(4) responder subgroup
was identified in all three trials, but this subgroup was over-
represented in the placebo group of TULIP-1, which resulted
in a reduction in the magnitude of the overall TULIP-1 SRI(4)
treatment effect.

= In this discordant TULIP-1 subgroup, placebo-treated
patients had lower baseline disease activity, joint counts
and glucocorticoid tapering rates than anifrolumab-treated
patients, which may have contributed to more placebo-
treated patients with SLE Disease Activity Index 2000
(SLEDAI-2K) arthritis responses.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE
AND/OR POLICY

= Given the array of challenges posed by SLE clinical trials,
investigators and regulators need to understand why
endpoints are not attained or are discordant; our analysis has
lessons for all investigators involved in SLE clinical trials, and
we recommend careful attention to baseline disease activity
and minimising glucocorticoid taper variation in future SLE
trials.

between anifrolumab and placebo with SRI(4) did not achieve
statistical significance.

While BICLA and SRI(4) both evaluate clinically meaningful
elements of global SLE disease activity,” differences in their
metric properties may give rise to inconsistent classification of a
patient’s response between these measures.'® The BILAG-2004
index, on which the BICLA is anchored, grades each manifesta-
tion according to severity and the physician’s intention to treat;
it also captures incremental, clinically meaningful improvement
or worsening.” 17 ® By contrast, the Systemic Lupus Erythema-
tosus Disease Activity Index 2000 (SLEDAI-2K), on which the
SRI(4) is anchored, consists of dichotomous scoring (present/
absent) of each manifestation independent of severity and assigns
differential weights to the SLEDAI-2K elements.” '* ** To be a
BICLA responder, a patient must have at least partial improve-
mentin all severe (BILAG-2004 A) or moderate (BILAG-2004 B)
clinical manifestations affected at baseline, whereas to be an
SRI(4) responder, a patient needs to have complete resolution
of enough manifestations affected at baseline to reduce the
total SLEDAI-2K score by =4 points."”

In this analysis, we investigated the degree of concordance
between BICLA and SRI(4) across anifrolumab trials to better
understand drivers of discrepant SLE trial results. In partic-
ular, we aimed to determine whether a subgroup of patients
with discordant BICLA and SRI(4) outcomes could be identi-
fied that may explain the lack of significant SRI(4) treatment
difference in TULIP-1 and, more generally, whether we could
draw lessons to inform future SLE trial design/execution.

PATIENTS AND METHODS
Patients and Study Design
Detailed methods for TULIP-1, TULIP-2 and MUSE have
been reported.''™ TULIP-1, TULIP-2 and MUSE were

randomised, double-blind, 52-week trials of adult patients
with autoantibody positive moderate to severe SLE receiving
standard therapy. Here we analysed data from patients
who received the target dose of anifrolumab 300 mg for
48 weeks) or placebo.

In TULIP-1 and TULIP-2, attempts to taper oral gluco-
corticoids to <7.5 mg/day (prednisone or equivalent) were
mandatory between weeks 8 and 40 for patients receiving
=10 mg/day at baseline, and taper was considered sustained if
maintained from weeks 40 to 52. In MUSE, oral glucocorticoid
tapering was encouraged for all patients but was at the discretion
of investigators.

BICLA and SRI(4) Endpoints

The TULIP-1, TULIP-2 and MUSE trials included analyses of
BICLA and SRI(4) responses at week 52. A BICLA response
was defined as all of the following: reduction of all baseline
BILAG-2004 A domain scores to B/C/D, and all B domain scores
to C/D, and no worsening in other BILAG-2004 organ systems
as defined by =1 new BILAG-2004 A or =2 new BILAG-2004 B
domain scores; no increase in SLEDAI-2K score (from base-
line); no increase in Physician’s Global Assessment (PGA) score
(=0.3 points from baseline); no use of restricted medications
beyond protocol-allowed thresholds; and no discontinuation
of investigational product. An SRI(4) response was defined
as all of the following:=4-point reduction in SLEDAI-2K;
<1 new BILAG-2004 A or <2 new BILAG-2004 B organ domain
scores; no increase in PGA (=0.3 points from baseline); no use
of restricted medications beyond protocol-allowed thresholds;
and no discontinuation of investigational product.

Assessment of Concordance on BICLA and SRI(4) Outcomes
In TULIP-1, TULIP-2 and MUSE, assessments of BICLA and
SRI(4) responses at week 52 were performed for all patients
who received anifrolumab 300 mg or placebo. Patients were
grouped by concordance on BICLA and SRI(4) outcomes.
Concordant subgroups included patients who were both BICLA
and SRI(4) responders (‘dual’ responders), or patients who were
both BICLA and SRI(4) non-responders. Discordant subgroups
included patients who were BICLA non-responders and SRI(4)
responders, or BICLA responders and SRI(4) non-responders.
Concordant and discordant subgroups were evaluated for
baseline demographics and clinical characteristics, glucocor-
ticoid taper, responses from baseline to week 52 across the
BILAG-2004 and SLEDAI-2K organ domains, and joint count
changes from baseline to week 52.

Statistical Analyses

The proportion (and corresponding treatment differences, 95%
ClIs, and nominal p values) of patients achieving a dual BICLA and
SRI(4) response was compared in the anifrolumab vs placebo groups
using a Cochran-Mantel-Haenszel approach controlling for stratifi-
cation factors (SLEDAI-2K score at screening (<10/=10), glucocor-
ticoid daily dose on day 1 (<10/=10 mg/day) and type I interferon
gene signature at screening (high/low)).! Percentage agreement and
Cohen’s kappa were used as measures of agreement between BICLA
and SRI(4) responses in each study. The percentage agreement was
calculated as the number of agreement scores divided by the total
number of scores (percentage agreement in MUSE was based on
all patients with =1 BILAG-2004 A or B score at baseline). The
Cohen’s kappa coefficient (k, defined as the amount by which the
observed agreement exceeds that expected by chance alone, divided
by the theoretical maximum?®) was used to evaluate the degree
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Anifrolumab 300 mg (n=180)
TULIP-2
Placebo (n=182)
Anifrolumab 300 mg (n=180)
TULIP-1
Placebo (n=184)
Anifrolumab 300 mg (n=99)
MUSE
Placebo (n=102)
BICLA & SRI(4) nonresponders -/-
H BICLA & SRI(4) responders +/+
Figure 1

Concordance Discordance
+/+ +/- -+
40.0
57.7
46.1
54.9
S8

M BICLA nonresponders & SRI(4) responders —/+
[l BICLA responders & SRI(4) nonresponders +/—

Concordance between patient responder status for BICLA and SRI(4) outcomes at week 52 in TULIP-1, TULIP-2 and MUSE (%). BICLA,

British Isles Lupus Assessment Group-based Composite Lupus Assessment; SRI(4), Systemic Lupus Erythematosus Responder Index of >4.

of concordance/reliability between the two endpoints; k<0 is ‘no
agreement,” k=0-0.20 is ‘slight agreement,” k=0.21-0.40 is ‘fair
agreement,” k=0.41-0.60 is ‘moderate agreement,” k=0.61-0.80

is ‘substantial agreement’ and k=0.81-1.0 is ‘perfect agreement’.”

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

RESULTS

Patients

The anifrolumab 300 mg and placebo groups in TULIP-1
(anifrolumab, n=180; placebo, n=184), TULIP-2 (anifrolumab,
n=180; placebo, n=182) and MUSE (anifrolumab, n=99;
placebo, n=102) were assessed. Patient demographics and clin-
ical characteristics were generally balanced across treatment
groups, both within the individual trials, and across TULIP-1,
TULIP-2 and MUSE (online supplemental table S1). Most
patients (>91% in all groups) were female. At baseline, the
mean SLEDAI-2K scores ranged from 10.7 to 11.5, and approx-
imately half of all treatment groups had =1 BILAG-2004 A
score (45.0%-52.5%). Across treatment groups, 78.3%-86.3%
of patients were receiving oral glucocorticoids at any dose, and
45.6%-62.7% were receiving glucocorticoids =10 mg/day.

BICLA and SRI(4) Concordance

The concordance between BICLA and SRI(4) responder status
at week 52 for patients in TULIP-1, TULIP-2 and MUSE is
summarised in figure 1. Across the three trials, 85.4% (TULIP-
1), 83.7% (TULIP-2) and 78.0% (MUSE) of patients had concor-
dant BICLA and SRI(4) outcomes. The Cohen’s kappa analysis
showed substantial agreement between the outcomes (TULIP-1
and TULIP-2: k=0.7, nominal p<0.001; MUSE: x=0.6, nominal
p<0.001).

In TULIP-1, the proportions of patients who were both
BICLA and SRI(4) responders (‘dual’ responders) were 42.2%
for the anifrolumab group and 27.7% for the placebo group
(figure 1). This treatment difference was statistically signifi-
cant (14.3%; 95% CI 4.6% to 24.0%; nominal p=0.004), and
was consistent with differences observed in TULIP-2 (16.9%;

95% CI 7.2% to 26.7%; nominal p<0.001) and in MUSE
(27.7%: 95% CI 15.7% to 41.5%; nominal p<0.001).

BICLA and SRI(4) Discordance

Smaller proportions of patients in each study had discor-
dant BICLA and SRI(4) outcomes (figure 1). In TULIP-2 and
MUSE, the patterns of discordance were generally similar across
the treatment groups. In TULIP-1, however, more patients
in the placebo group (n=28, 15.2%) than the anifrolumab
300 mg group (n=12, 6.7%) were BICLA non-responders/
SRI(4) responders; thus, the placebo group reduced the overall
TULIP-1 SRI(4) treatment effect by —8.5 percentage points. This
subgroup constituted 11.0% (n=40) of the TULIP-1 population.

Demographics, Clinical Characteristics and Glucocorticoid

Use in the TULIP-1 BICLA Non-responder/SRI(4) Responder
Subgroup

Patient demographics were similar across the BICLA non-responder/
SRI(4) responder subgroup, concordant subgroups and the overall
TULIP-1 population (online supplemental table S2). In TULIP-1,
a greater proportion of patients receiving placebo compared with
anifrolumab were from Eastern Europe (38.0% vs 28.9%), and
this difference was most conspicuous in the BICLA non-responder/
SRI(4) responder subgroup (15/28 (53.6%) vs 3/12 (25.0%)).

Among patients in the TULIP-1 BICLA non-responder/SRI(4)
responder subgroup, those who received placebo had lower base-
line SLEDAI-2K scores and joint counts than those who received
anifrolumab (table 1). The placebo group also had a smaller
proportion of patients with no A and =2 BILAG-2004 B scores.
These treatment group imbalances in baseline disease activity
were not observed in any of the other subgroups of TULIP-1 or
TULIP-2 (table 1, online supplemental table S3). Organ involve-
ment at baseline is presented in online supplemental table $4.

In the TULIP-1 BICLA non-responder/SRI(4) responder
subgroup, placebo and anifrolumab groups did not differ in the
proportions of patients receiving oral glucocorticoids. However,
mean daily glucocorticoid dose at baseline in the placebo group
was lower than in the anifrolumab group, although SD were
large (mean (SD), 9.5 (5.8) mg/day vs 11.6 (5.8) mg/day) (online
supplemental table S5). The proportion of patients receiving
glucocorticoids =10 mg/day who achieved taper to <7.5 mg/day
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Patient subgroup in TULIP-1, by BICLA/SRI(4) response
Sustained GC taper M No sustained GC taper
Figure 2 Proportion of patients with and without sustained taper of glucocorticoids to <7.5 mg/day from week 40 to week 52 among patients
receiving =10 mg/day at baseline, stratified by BICLA/SRI(4) response in TULIP-1. All patients included in this analysis were receiving glucocorticoids
(prednisone or equivalent) =10 mg/day at baseline. BICLA— and SRI(4)- refer to non-responders; BICLA+ and SRI(4)+ refer to responders. BICLA,
British Isles Lupus Assessment Group-based Composite Lupus Assessment; GC, glucocorticoid; SRI(4), Systemic Lupus Erythematosus Responder Index
of >4.

observed in TULIP-2 and MUSE, but not in TULIP-1."""* At an
individual patient level, we identified a high level of concordance

A between the BICLA and SRI(4) composite endpoints across all

100 trials. The proportion of patients in TULIP-1 who met the strin-

786 gent ‘dual responder’ criteria was greater with anifrolumab than

80 placebo and was similar to the effect size for ‘dual responders’

s seen in TULIP-2, supporting a beneficial effect of anifrolumab

E," 60 50.0 on disease activity in patients with SLE. To our knowledge, this

5 : is the first time a ‘dual responder’ group has been defined in a
% 40 clinical trial setting.

o Discordant outcomes were observed in small proportions

20 16.7 of patients in all three trials. In contrast to the TULIP-2 and

7.1 MUSE trials, in which the proportions of discordant patients

0- were similar in the anifrolumab and placebo treatment

Arthritis Proteinuria

SLEDAI-2K organ domain resulting in SRI(4) response
B Placebo (n=28) B Anifrolumab 300 mg (n=12) Table 2 Reasons for SRI(4) response at week 52 in TULIP-1 among
BICLA non-responders/SRI(4) responders

BICLA non-responders/SRI(4) responder in

B TULIP-1
100 Placebo Anifrolumab 300 mg
85.7 SLEDAI-2K domain, n (%) (n=28) (n=12)
__ 804 o7 Arthritis 22 (78.6) 6 (50.0)
% : Arthritis only 7 (25.0) 0
% 60 - Arthritis+other items 15 (53.6) 6 (50.0)
2 Rash 1(3.6) 2(16.7)
g 40 1 Rash+other items 1(3.6) 2(16.7)
=z 16.7 Proteinuria 2(7.1) 2 (16.7)
20 : —
7.1 Proteinuria only 1(3.6) 0
0 Proteinuria+other items 1(3.6) 2 (16.7)
Arthritis Rash Mucosal ulcers+anti-dsDNA 0 1(8.3)
BILAG-2004 organ domain resulting in BICLA nonresponse Mucosal ulcers+low complement 13.6) 0
Al ia+l 0 1(8.3
B Placebo (n=28) B Anifrolumab 300 mg (n=12) co(rf;g;;?tvﬁ\-lleucopenia (®3)
Figure 3 Reasons for (A) SRI(4) response and (B) BICLA non- Vasculitis+low complement 13.6) 0
response at week 52 in TULIP-1 among BICLA non-responders/SRI(4) PiiTEIA aliiiTaiesa 1(3.6) 0
responders. BICLA— and SRI(4)- refer to non-responders; BICLA+ and complement
SRI(4)+ refer to respopders. BICLA, British Isles Lupus Assessmgnt anti-dsDNA, anti-double-stranded DNA; BICLA, British Isles Lupus Assessment
Group-based Composite Lupus Assessment; SLEDAI-2K, Systemic Lupus Group-based Composite Lupus Assessment; SLEDAI-2K, Systemic Lupus
Erythematosus Disease Activity Index 2000; SRI(4), Systemic Lupus Erythematosus Disease Activity Index 2000; SRI(4), Systemic Lupus Erythematosus
Erythematosus Responder Index of 4. Responder Index of >4.
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Table 3  Overview of reasons for a BICLA non-response/SRI1(4)
response at week 52 in TULIP-1 among BICLA non-responders/SRI(4)
responders

SRI(4) responders/BICLA non-responders

in TULIP-1
BICLA non-response/SRI response, Placebo Anifrolumab 300 mg
n (%) (n=28) (n=12)
BICLA non-response due to rash/ 20 (71.4) 5(41.7)
SRI response due to arthritis
BICLA non-response due to rash/ 4(14.3) 3(25.0)
SRI response not due to arthritis
BICLA non-response on arthritis/ 2(7.1) 2 (16.7)
SRI response due to any reason
Other* BICLA non-response/ 2(7.1) 2 (16.7)

SRI response due to any reason

*Non-response due to a clinical manifestation other than rash or arthritis.
BICLA, British Isles Lupus Assessment Group-based Composite Lupus Assessment;
SRI(4), Systemic Lupus Erythematosus Responder Index of >4.

groups, BICLA non-responders/SRI(4) responders were more
frequent in the TULIP-1 placebo group. This patient subgroup
likely contributed to the lack of a significant SRI(4) treatment
difference in TULIP-1.

In the TULIP-1 BICLA non-responder/SRI(4) responder
subgroup, the primary reason for SRI(4) response was
SLEDAI-2K resolution of arthritis (with a weight of 4
points). Arthritis improvement is sufficient to achieve indi-
vidual SRI(4) responses, but alone is insufficient for a BICLA
response unless all other baseline BILAG-2004 A and B
organ activity improves.® Baseline joint scores tended to be
lower in the discordant placebo group than the anifrolumab
group; therefore, SLEDAI-2K arthritis responses, and hence
SRI(4) responses, may have been achieved more easily in the
placebo group. In TULIP-1, residual clinical manifestations,
which remained after arthritis improvement (predominantly
rash), accounted for most of the patients classified as SRI(4)
responders but BICLA non-responders.

In this same discordant TULIP-1 subgroup, smaller numbers
of patients in the placebo vs the anifrolumab group achieved
glucocorticoid taper. As such, the combination of less frequent
glucocorticoid tapering and fewer active joints may have
inflated the proportion of patients with an SRI(4) response
in the placebo group. Fewer patients in the placebo group
tapered glucocorticoids despite lower baseline joint involve-
ment; this was surprising, since these patients may have been
less likely to need high-dose glucocorticoids.

These variations in glucocorticoid tapering may reflect
regional differences in standard therapy use. In TULIP-1, there
was a baseline imbalance in patients enrolled from Eastern
vs Western Europe between the anifrolumab and placebo
groups. Regional differences in placebo group response rates
have been previously identified, with higher SRI(4) response
rates with standard therapy in patients from Eastern Europe
and Central America than those in Western Europe or North
America.”* In a previous international inception cohort study,
there was significant between-centre variation in glucocorti-
coid use, even after adjustment for factors known to influ-
ence glucocorticoid dose.”” Our observations from TULIP-1
confirm that physician glucocorticoid prescribing behaviour
varies which, if not accounted for, can contribute to an
imbalance in trial outcomes. Inconsistent BICLA and SRI(4)
outcomes should be expected given their different defini-
tions and is consistent with previous findings in other trials.

A previous phase 2 trial of epratuzumab reported similar
disagreement between SRI(4) and BICLA, resulting in a higher
placebo response rate using SRI(4).2° Despite similar SRI(4)
and BICLA placebo response rates (33%) in a phase 2 trial
of ustekinumab, SRI(4) response with ustekinumab was 62%,
compared with a BICLA response of 35%.%” Two previous
reviews comparing BICLA and SRI(4) concluded that, while
both are viable tools for use as primary endpoints in SLE
studies, differences in the trial populations and in study
designs can impact the outcomes of each measure.” ** Our
findings add further evidence to support this conclusion.

This secondary analysis of TULIP-1 data provides important
lessons for future SLE trial design. Variations in the number
of active organ domains and joint counts at baseline, gluco-
corticoid prescribing/tapering practices and/or regions
of trial recruitment may all increase the risk of discordant
BICLA and SRI(4) outcomes. Baseline imbalances in these
demographic and clinical factors potentially jeopardise the
primary outcome; therefore, every effort should be made to
ensure adequate balancing of these factors at study entry and
during clinical trials. As regional differences in glucocorticoid
tapering have been reported,” additional sponsor-led training
to normalise glucocorticoid tapering practice across centres
may result in more standardised handling of background
medications and more consistent placebo response rates in
multicentre clinical trials.

In addition, setting minimum thresholds at enrolment for
active joint counts, rash, oral ulcers and alopecia may improve
the stringency of an endpoint such as SRI(4), which can be
confounded by improvement in one or two highly-weighted
organ domains in patients with low baseline disease activity.’ %’
As SLEDAI-2K/SRI scoring may allow patients with lower
joint counts to achieve the threshold for ‘response’, lupus
trials may also benefit from the use of less subjective methods
to assess lupus arthritis disease activity. This may require more
refined clinical assessment of joints and/or imaging modalities
such as MRI or ultrasound; however, imaging brings addi-
tional challenges of training and added expense, particularly
in phase 3 trials.’®?!

There were limitations in this study. This was a post hoc
analysis, although of prospectively collected data. The
numbers of patients in each treatment group in the discordant
subgroups were relatively small, particularly for anifrolumab-
treated patients, which prevents firm conclusions being
drawn from comparisons between the anifrolumab and
placebo groups. The complexity of trial outcomes and inclu-
sion criteria may limit the extent to which these findings are
generalisable to clinical practice. Furthermore, elements of
the proposed explanation for the TULIP-1 SRI(4) discrepancy
rely on circumstantial connections rather than a demonstrated
causal relationship. However, analysis of future datasets may
serve to validate these observations.

To conclude, in individual patient-level analyses, the
majority of patients across the TULIP-1, TULIP-2 and MUSE
trials of anifrolumab had concordant outcomes on BICLA
and SRI(4). Using a stringent definition of response requiring
dual BICLA and SRI(4) response, anifrolumab treatment was
associated with efficacy compared with placebo in all three
trials. A discordant BICLA non-responder/SRI(4) responder
subgroup was identified in all three trials but this subgroup
was larger in the TULIP-1 placebo group. Discordance was
primarily driven by the sensitivity of SRI(4) to single organ
(arthritis) improvement as the discordant placebo group was
enriched for patients with lower baseline joint counts. The
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BICLA definition was less sensitive to this treatment group
imbalance due to a requirement for at least partial improve-
ment in all domains that were scored with moderate or severe
BILAG-2004 scores at entry. Discordant placebo-treated
patients showed regional recruitment variation, tended to
have lower baseline disease activity and were less likely to
taper glucocorticoids, providing additional reasons for higher
placebo response rates. Given the emphasis placed on primary
endpoint attainment in phase 3 trials by regulators, factors
that jeopardise study outcomes need to be recognised and
mitigated during trial design and execution. Confirmation of
our observations in other trial cohorts may also suggest ways
in which we can improve on current composite endpoints in
a data-driven fashion. For now, we suggest that careful atten-
tion to baseline factors and maintaining uniformity in gluco-
corticoid tapering are essential in future SLE clinical trials to
reduce the likelihood of discordant results and maximise the
ability to detect efficacy signals.
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