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What Does It Mean to Be a British Isles Lupus Assessment
Group-Based Composite Lupus Assessment Responder?
Post Hoc Analysis of Two Phase Ill Trials

Richard Furie," 2 Eric F. Morand,” 2 lan N. Bruce,? David Isenberg,* ' Ronald van Vollenhoven,’®

Gabriel Abreu,® Lilia Pineda,” and Raj Tummala’

Objective. The British Isles Lupus Assessment Group-based Composite Lupus Assessment (BICLA) is a
validated global measure of treatment response in systemic lupus erythematosus (SLE) clinical trials. To understand
the relevance of BICLA in clinical practice, we investigated relationships between BICLA response and routine SLE
assessments, patient-reported outcomes (PROs), and medical resource utilization.

Methods. This was a post hoc analysis of pooled data from the phase lll, randomized, placebo-controlled,
52-week TULIP-1 (ClinicalTrials.gov identifier: NCT02446912; n = 457) and TULIP-2 (ClinicalTrials.gov identifier:
NCT02446899; n = 362) trials of intravenous anifrolumab (150/300 mg once every 4 weeks) in patients with moderate-
to-severe SLE. Changes from baseline to week 52 in clinical assessments, PROs, and medical resource use were
compared in BICLA responders versus nonresponders, regardless of treatment assignment.

Results. BICLA responders (n = 318) achieved significantly improved outcomes compared with nonresponders
(n =501), including lower flare rates, higher rates of attainment of sustained oral glucocorticoid taper to <7.5 mg/day, greater
improvements in PROs (Functional Assessment of Chronic lliness Therapy-Fatigue, Short Form 36 Health Survey), and
fewer SLE-related hospitalizations/emergency department visits (all nominal P < 0.001). Compared with nonresponders,
BICLA responders had greater improvements in global and organ-specific disease activity (Physician’s Global Assessment,
SLE Disease Activity Index 2000, Cutaneous Lupus Erythematosus Disease Area and Severity Index Activity, and joint
counts; all nominal P < 0.001). BICLA responders had fewer lupus-related serious adverse events than nonresponders.

Conclusion. BICLA response is associated with clinical benefit in SLE assessments, PROs, and medical resource
utilization, confirming its value as a clinical trial end point that is associated with measures important to patient care.

INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic rheu-
matic disease with several unmet needs, chief of which is the
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addition of safer and more efficacious therapies to available treat-
ments. Recognizing the challenges of drug development in SLE
that were facing the lupus community, the US Food and Drug
Administration (FDA) issued draft guidance in 2005 and a final
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guidance document in 2010 that emphasized that improvement
in one domain of disease activity could not be accompanied by
worsening in another (1). In response to the FDA draft guidance,
the first composite index, the SLE Responder Index (SRI), was
developed using data from the completed phase Il belimumab
study (2). The SRI comprises 3 components, with 1 component
assessing improvement in disease activity (SLE Disease Activity
Index 2000 [SLEDAI-2K] [3]) and the remaining 2 components
assessing worsening (British Isles Lupus Assessment Group
[BILAG] [4] and physician global assessment of disease activity
[PhGA]). Shortly thereafter, the BILAG-based Composite Lupus
Assessment (BICLA) was created based on similar principles
(5,6).

The BICLA was developed following an expert panel review
of disease activity indices used in SLE clinical trials (5,6). A
BICLA response requires improvement in all domains affected at
baseline, assessed by the BILAG 2004, no worsening of other
BILAG 2004 domains, no worsening of SLEDAI-2K or PhGA
scores compared with baseline, no initiation of non-protocol
treatment or use beyond protocol-allowed thresholds, and no
discontinuation of investigational product (5,6). Thus, in contrast
to the SR, the driver of improvement in the BICLA is the BILAG
2004, whereas worsening is assessed using the SLEDAI-2K
and PhGA in addition to the BILAG 2004 (7). The BILAG 2004
weighs organ systems equally and distinguishes between inac-
tive disease, partial or complete improvement, and deteriora-
tion of disease activity, while the SLEDAI-2K assigns weighted
scores to its components and requires complete resolution of
disease activity of the specific element to capture improvement
5,7,8).

BICLA response has been used as an end point in more
than 20 SLE trials to date (5,9-14), including the phase II MUSE
trial and the phase Ill TULIP-1 and TULIP-2 trials of anifrolumab,
a human monoclonal antibody to type | interferon (IFN) receptor
subunit 1 (12—14). BICLA response was a secondary end point in
the MUSE and TULIP-1 studies and was the primary end point in
the TULIP-2 study (12—14). BICLA response rate treatment differ-
ences of >16% between anifrolumab and placebo were observed
at week 52 in all 3 studies.

Composite SLE assessment results incorporated as end
points in clinical trials are not used in clinical practice, and thus
the relevance of treatment response assessed in this way may not
be appreciated by clinicians. We therefore investigated the rela-
tionship between BICLA response and other SLE disease meas-
ures that are meaningful in clinical practice, including flares, oral
glucocorticoid daily dose and sustained oral glucocorticoid taper,
patient-reported outcomes (PROs), medical resource utilization,
and clinical and laboratory measures of global and organ-specific
disease. These relationships were assessed between BICLA
responders and nonresponders using pooled data from the phase
Il TULIP-1 and TULIP-2 trials of anifrolumab, regardless of treat-
ment group assignment.

PATIENTS AND METHODS

Patients and study design. This was a post hoc anal-
ysis of pooled data from the phase lll, randomized, placebo-
controlled, double-blind, 52-week TULIP-1 and TULIP-2 trials,
for which patient disposition and study details have been previ-
ously published (13,14). In brief, eligible patients were ages 18—
70 years, fulfilled the American College of Rheumatology revised
classification criteria for SLE (15), and had seropositive moderate-
to-severe SLE despite standard treatment. Patients with active
severe lupus nephritis or neuropsychiatric SLE were excluded.
Patients were randomized to receive intravenous infusions of
placebo or anifrolumab every 4 weeks for 48 weeks in addition
to standard treatment (TULIP-1: placebo, anifrolumab 150 mg,
or anifrolumab 300 mg [2:1:2]; TULIP-2: placebo or anifrolumab
300 mg [1:1]). Primary end points were assessed at week 52.
Other treatments were stable throughout the trial except for
those resulting from protocol-determined intent-to-taper oral glu-
cocorticoids. For patients receiving oral glucocorticoids >10 mg/
day (prednisone or equivalent) at baseline, an attempt to taper
oral glucocorticoids to <7.5 mg/day was required between weeks
8 and 40; tapering was also permitted for patients receiving oral
glucocorticoids <10 mg/day at baseline. Stable oral glucocorti-
coid dosage was required between weeks 40 and 52.

Study end points and assessments. BICLA response
was defined as all of the following: reduction of all baseline
BILAG 2004 A and B domain scores to B/C/D and C/D domains,
respectively, and no worsening in other BILAG 2004 organ sys-
tems, as defined by >1 new BILAG 2004 A domain scores or >2
new BILAG 2004 B domain scores; no increase in SLEDAI-2K
score (from baseline); no increase in PhGA score (>0.3 points
from baseline); no discontinuation of investigational product; and
no use of restricted medications beyond protocol-allowed thresh-
olds (5). Pooled data were analyzed according to the TULIP-2
restricted medication analytical rules to classify responders/non-
responders (14).

Clinical outcome measures were compared between
BICLA responders and nonresponders at week 52, regardless
of treatment group assignment, and results are presented in
a hierarchy of clinical relevance, agreed upon by consensus
between the authors. Outcome measures include the percent-
age of patients with flares (defined as >1 new BILAG 2004 A
domain score or >2 new BILAG 2004 B domain scores com-
pared with the prior visit) through week 52, as well as an analy-
sis by flare severity (percentage of patients with >1 new BILAG
2004 A domain score or >2 new BILAG 2004 B domain scores
versus prior visit through week 52), annualized flare rates,
percentage of patients achieving sustained oral glucocorti-
coid taper (defined as oral glucocorticoid dosage reduction to
<7.5 mg/day prednisone or equivalent, achieved by week 40
and sustained through week 52, in patients receiving >10 mg/
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day at baseline), and change in daily oral glucocorticoid dosage
from baseline to week 52.

Changes in PROs were assessed from baseline to week 52,
including responses in Functional Assessment of Chronic lliness
Therapy—-Fatigue (FACIT-F) (defined as an improvement of >3
points) (16), responses in Short Form 36 health survey (SF-36)
version 2 (acute) physical component summary (PCS) and men-
tal component summary (MCS) (defined as an improvement of
>3.4 in the PCS and >4.6 in the MCS) (17), and changes from
baseline in patient global assessment of disease activity (PtGA).

Table 1.

Attainment of Lupus Low Disease Activity State (LLDAS) (18) was
assessed as previously described (19). Medical resource utiliza-
tion (health care visits, emergency department [ED] use, and hos-
pital visits) was also assessed. Other indices compared between
BICLA responders and nonresponders included changes from
baseline to week 52 in SLEDAI-2K score, PhGA score, joint
counts (active, swollen, tender), and the Cutaneous Lupus Ery-
thematosus Disease Area and Severity Index Activity (CLASI) (20)
responses (defined as a >50% reduction in CLASI activity score
among patients with a CLASI activity score >10 at baseline).

Patient demographic data and baseline clinical characteristics*

Baseline characteristic

BICLA nonresponders
at week 52 (n = 501)

BICLA responders
at week 52 (n =318)

Age, mean + SD years
Sex, female
Time from SLE diagnosis to randomization,
median (range) months
IFN gene signature test-high at screening
BILAG 2004 score, mean + SD
>7 Alitem
No A and >2 B items
No A and <2 B items
SLEDAI-2K score, mean + SD
<10
>10
PhGA score, mean + SD
Oral GC uset
<10 mg/day
>10 mg/day
Antimalarial use
Immunosuppressant use
CLASI activity score, mean + SD
<10
>10
0
>0
SDI global score, mean + SD
SJC, mean £ SD
TJC, mean + SD
AJC, mean + SD¥
Anti-dsDNA positives
Anti-dsDNA level, median (range) IU/mlq|
Anti-dsDNA level, mean + SD, IU/mI§
Abnormal C3 level#
C3 level, median (range) gm/liter8
C3 level, mean + SD, gm/liter§
Abnormal C4 level**
C4 level, median (range) gm/liter8
C4 level, mean + SD, gm/liter§

41.5+11.67 41.7+£12.13
294 (92.5) 466 (93.0)
85.5(0-555) 84.0 (4-503)
261 (82.1) 415 (82.8)
18.9+5.20 19.2 £5.59
171 (53.8) 222 (44.3)
126 (39.6) 254(50.7)
21 (6.6) 25(5.0)
10.8+£3.19 1.7 £4.01
104 (32.7) 127 (25.3)
214 (67.3) 374 (74.7)
1.76 +£0.425 1.81+0.396
263 (82.7) 410 (81.8)
98 (30.8) 152 (30.3)
165 (51.9) 258 (51.5)
225(70.8) 361 (72.1)
158 (49.7) 230 (45.9)
8.5+7.56 7.8+718
215 (67.6) 373 (74.5)
103(32.4) 128 (25.5)
13(4.0) 20(4.0)
305 (95.9) 481 (96.0)
0.6+1.08 0.5+0.89
6.5+5.27 74 +6.08
9.8 +£6.94 1.1 +£7.85
6.1+522 6.9+597
142 (44.7) 224 (44.7)
48.2 (15-3,790) 57.0 (15-4,404)
142.5+401.84 220.4 £ 526.38
123(38.7) 178 (35.5)
0.729 (0.36-0.90) 0.715(0.18-0.90)
0.711 +0.1279 0.685 +0.1603
72 (22.6) 118 (23.6)
0.080 (0.05-0.10) 0.072 (0.05-0.10)
0.075+0.0168 0.071 £0.0145

* Except where indicated otherwise, values are the number (%) of patients. BICLA = British Isles Lupus
Assessment Group (BILAG)-based Composite Lupus Assessment; SLE = systemic lupus erythematosus; IFN
= interferon; BILAG 2004 = 2004 Update of the BILAG; SLEDAI-2K = SLE Disease Activity Index 2000; PhGA =
physician global assessment of disease activity; CLASI = Cutaneous Lupus Erythematosus Disease Area and
Severity Index; SDI = Systemic Lupus International Collaborating Clinics/American College of Rheumatology
Damage Index; SJC = swollen joint count; TJC = tender joint count; AJC = active joint count.

t Oral glucocorticoids (GCs) include prednisone or equivalent.

¥ Defined as a joint with swelling and tenderness.
§ Positivity defined as >15 IU/ml.

9 Only patients with anti-double-stranded DNA (anti-dsDNA) antibodies and abnormal complement levels
at baseline are included in the summary statistics for the respective variables.

# Abnormal levels defined as <0.9 gm/liter.
** Abnormal levels defined as <0.1 gm/liter.
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Serologies (anti-double-stranded DNA [anti-dsDNA] antibodies
and complement C3 and C4) were evaluated; anti-dsDNA anti-
body levels were classified as “positive” (>15 IU/ml) or “negative”
(€15 1U/ml), and complement levels were classified as “abnormal”
(C3, <0.9 gm/liter; C4, <0.1 gm/liter) or “normal” (C3, >0.9 gm/
liter; C4, >0.1 gm/liter). Adverse events (AEs) were also assessed.

Statistical analysis. The similar designs of the TULIP-1
and TULIP-2 studies allowed for the results to be pooled. Sam-
ple sizes were selected for TULIP-1 and TULIP-2 based on
powering of the primary and key secondary end points and to
ensure an adequate safety database. In TULIP-1 and TULIP-2,
180 subjects per arm yielded >99% and 88% power, respec-
tively, to reject the hypothesis (no difference in the primary end
point) using a 2-sided alpha value of 0.05. Responder versus
nonresponder rates were calculated using a stratified Cochran-
Mantel-Haenszel approach (21), which included stratification
factors of SLEDAI-2K score at screening (<10 or >10), baseline
oral glucocorticoid dosage (<10 mg/day or >10 mg/day), type
I IFN gene signature test status at screening (test-low or test-
high); the study in which the patients participated (TULIP-1 or
TULIP-2) was also included in the model. For all responder anal-
yses, patients were considered nonresponders if they received
restricted medications beyond the protocol-allowed thresholds
or discontinued the investigational drug before the week 52
assessment. Comparison of estimated change from baseline to
week 52 between BICLA responders and nonresponders was
assessed using a mixed repeated-measures model with fixed
effects for baseline value, group, visit, study, and the stratifica-
tion factors used at screening; a group-by-visit interaction term
was used, and visit was a repeated variable in the model. Miss-
ing data were imputed using the last observation carried forward
for the first visit with missing data; subsequent visits with missing
data were not imputed. For responder analyses, if any compo-
nent of the variable could not be derived owing to missing data,
the patient was classified as a nonresponder for that visit.

Study approval. The TULIP-1 and TULIP-2 trials were
conducted in accordance with the principles of the Declaration of
Helsinki and followed the International Conference on Harmonisation
Guidelines for Good Clinical Practice, and all patients provided writ-
ten informed consent in accordance with local requirements (13,14).
As this was a post hoc analysis of anonymized data, no ethics com-
mittee or institutional review board approvals were required—all
such approvals were obtained in the original trials (13,14).

RESULTS

Trial populations. Data were pooled for 457 patients in
TULIP-1 and 362 patients in TULIP-2 (n = 819). Across both
trials, 360 patients received anifrolumab 300 mg, 93 patients
received anifrolumalb 150 mg (in TULIP-1 only), and 366 patients

received placebo. Regardless of treatment group assignment, at
week 52 there were 318 BICLA responders (anifrolumab 300 mg,
n = 171; anifrolumab 150 mg, n = 35; placebo, n = 112) and 501
BICLA nonresponders (anifrolumab 300 mg, n = 189; anifrolumab
150 mg, n = 58; placebo, n = 254).

Patient demographics and baseline clinical characteristics
were generally balanced across BICLA responders and nonre-
sponders (Table 1 and Supplementary Table 1, available on the
Arthritis & Rheumatology website at http://onlinelibrary.wiley.
com/doi/10.1002/art.41778/abstract). The majority of patients
were female (92.5% of responders, 93.0% of nonresponders),
and the mean + SD age was 41.5 + 11.67 years for responders
and 41.7 = 12.13 years for nonresponders. Similar proportions of
BICLA responders and nonresponders were white (67.0% versus
65.9%), Black/African American (14.2% versus 12.6%), or Asian
(9.1% versus 11.0%).

Flares. More BICLA responders than nonresponders were
flare-free over the 52-week treatment period (76.1% versus
52.2%), meaning that fewer BICLA responders than nonre-
sponders experienced >1 flare (23.9% versus 47.8%; difference
—283.9% [95% confidence interval (95% Cl)-30.4, —17.5]; nominal
P < 0.001) (Figure 1A and Supplementary Table 2, http://online
library.wiley.com/doi/10.1002/art.41778/abstract). Compared
with their prior visits, fewer BICLA responders than nonrespond-
ers experienced >1 new BILAG 2004 A domain score or =2 new
BILAG 2004 B domain scores. Fewer patients experienced 1, 2,
or >3 flares, and the annualized flare rate was lower for BICLA
responders than nonresponders (rate ratio [RR] 0.36 [95% CI
0.29, 0.47]; nominal P < 0.001) (Supplementary Table 2).

Oral glucocorticoid use and steroid sparing. At base-
line, similar percentages of BICLA responders and nonresponders
were receiving oral glucocorticoids at any dosage and at =10 mg/
day (Table 1). Compared with BICLA nonresponders, BICLA
responders had greater reductions in daily oral glucocorticoid dos-
age from baseline to week 52 (least squares mean [LSM] difference
—-4.29mg/day [95% Cl-5.37,-3.20]; nominal P< 0.001) (Figure 1B).
The key secondary end point of sustained oral glucocorticoid dos-
age reduction to <7.5 mg/day among patients who were receiving
oral glucocorticoids >10 mg/day at baseline was achieved by more
BICLA responders than nonresponders (79.2% versus 19.1%;
difference 60.1% [95% Cl 52.1%, 68.1%]; nominal P < 0.001)
(Figure 1C). The mean + SD cumulative oral glucocorticoid dose
through week 52 was 31.3% lower in BICLA responders com-
pared with nonresponders (mean + SD 2,159.20 + 1,661.39 mg
versus 3,140.81 + 3,081.19 mg) (Figure 1D).

PROs. FACIT-F, SF-36 MCS, and SF-36 PCS scores
were similar among BICLA responders and nonresponders
at baseline (Supplementary Table 3, http://onlinelibrary.wiley.com/
doi/10.1002/art.41778/abstract). Improvement in FACIT-F scores
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Figure 1. Flares and oral glucocorticoid (GC) use in British Isles Lupus Assessment Group (BILAG)-based Composite Lupus Assessment
(BICLA) responders compared with nonresponders. A, Patients with >1 BILAG 2004 flare through week 52. Bars show the mean and 95%
confidence interval (95% Cl). B, Least squares mean (LSM) change in oral glucocorticoid daily dosage from baseline to week 52 in all patients
regardless of baseline oral glucocorticoid dosage. Bars show the LSM change and 95% ClI. C, Patients achieving sustained oral glucocorticoid
dosage reduction to <7.5 mg/day among patients receiving oral glucocorticoids >10 mg/day at baseline. Sustained oral glucocorticoid
dosage reduction is defined as oral glucocorticoid dosage of <7.5 mg/day sustained from weeks 40 to 52. Bars show the mean and 95% ClI.
D, Oral glucocorticoids area under the curve (AUC) through week 52 for all patients regardless of baseline oral glucocorticoid dosage. Bars
show the mean + SD. Rate difference, 95% Cls, and nominal P values were calculated using a stratified Cochran-Mantel-Haenszel approach.

was reported in more BICLA responders than nonresponders
(565.6% versus 15.7%; difference 40.0% [95% CI 33.6%, 46.3%];
nominal P < 0.001) (Figure 2A). Similarly, more BICLA respond-
ers than nonresponders had improvement above the predefined
threshold in SF-36 PCS scores (57.9% versus 12.8%; difference
45.1% [95% Cl 38.9%, 51.3%]; nominal P < 0.001) and SF-36
MCS scores (42.6% versus 12.3%; difference 30.3% [95% CI
24.1%, 36.5%]; nominal P < 0.001) (Figures 2B-C). PtGA scores
were similar for BICLA responders and nonresponders at baseline
(Supplementary Table 2). Greater improvements in PtGA scores
from baseline to week 52 were reported for BICLA responders
compared with nonresponders (LSM difference -11.1 [95% ClI
—14.9, —7.3]; nominal P < 0.001) (Figure 2D).

Medical resource utilization. During the 52-week trials,
fewer BICLA responders than nonresponders had health care
visits (62.5% versus 70.7%; difference -8.3% [95% CI —14.9%,
—1.6%]; nominal P = 0.015) (Table 2). Fewer BICLA responders
required ED visits compared with nonresponders (11.9% versus

21.8%; difference —9.9% [95% Cl -15.2%, —4.5%]; nominal
P < 0.001), and fewer ED Vvisits were related to increased SLE
activity (2.6% versus 24.0%; difference —21.4% [95% Cl -35.3%,
—7.5%]; nominal P = 0.003). Similarly, fewer BICLA responders
than nonresponders had hospital visits (4.5% versus 14.4%; dif-
ference —10.0% [95% CI -14.3%, -5.7%)]; nominal P < 0.001),
and no hospital visits were related to increased SLE activity
among BICLA responders, compared with 38.5% among BICLA
nonresponders (difference —38.5% [95% Cl -58.8%, —18.2%;
nominal P < 0.001).

SLEDAI-2K, PhGA, and LLDAS. The mean + SD of SLE-
DAI-2K and PhGA scores were similar among responders and
nonresponders at baseline (Table 1). From baseline to week 52,
greater improvements were observed for BICLA responders com-
pared with nonresponders in total SLEDAI-2K scores (LSM dif-
ference —3.5 [95% Cl —4.1, —3.0]; nominal P < 0.001) (Figure 3A)
and PhGA scores (LSM difference —0.59 [95% CI -0.67, -0.51];
nominal P < 0.001) (Figure 3B).
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Figure 2. Patient-reported outcomes at week 52 in BICLA responders compared with nonresponders. A-C, Patients with a response
according to following assessments: the Functional Assessment of Chronic lliness Therapy—Fatigue (FACIT-F), defined as an improvement of >3
points from baseline to week 52 (A), Short Form 36 health survey (SF-36) physical component summary (PCS), defined as an increase of >3.4
in the PCS domain from baseline to week 52 (B), and SF-36 mental component summary (MCS), defined as an increase of >4.6 in the MCS
domain from baseline to week 52 (C). Bars show the mean and 95% CI. Response rates, 95% Cls, and nominal P values were calculated using
a stratified Cochran-Mantel-Haenszel approach. D, LSM change in patient global assessment (PtGA) score from baseline to week 52. Bars
show the LSM change and 95% CI. LSM difference, 95% Cls, and nominal P values were calculated using mixed-model repeated measures.
See Figure 1 for other definitions.

At week 52, 32.0% of BICLA responders versus 2.3% of Table 4, http://onlinelibrary.wiley.com/doi/10.1002/art.41778/abstract).
BICLA nonresponders had attained LLDAS (difference 29.7% Accordingly, 89.5% of patients who attained LLDAS were BICLA
[95% Cl 24.3%, 35.1%)]; nominal P < 0.001) (Supplementary responders.

Table 2. Medical resource utilization for BICLA responders and nonresponders*

BICLA responders  BICLA nonresponders Difference
at week 52 at week 52 between groups
Medical resource utilization (n=318) (n=501) (95% Cl) Nominal P

Health care visits (specialist and primary care)

Patients with >1 health care visitt 198 (62.5) 348 (70.7) -8.3(-14.9,-1.6) 0.015
ED visits

Patients with >1 ED visitT 38(11.9) 107 (21.8) -9.9(-15.2, -4.5) <0.001

Visit related to increase in SLE activityt 1(2.6) 25(24.0) -21.4(-35.3,-7.5) 0.003

No. of ED visits per patient, mean + SD# 1.4+0.86 1.7+1.48 = =
Hospitalizations

Patients with >1 hospital visitt 14.(4.5) 71 (14.4) -10.0(-14.3,-5.7) <0.001

Visits related to increase in SLE activityt 0 25(38.5) -38.5(-58.8,-18.2) <0.001

No. of hospital visits per patient, mean + SD¥ 1.6+213 1.4+0.72 - -

Length of hospital stay, mean + SD dayst 5.7(2.64) 7.4(8.02) - -

Total days in ICU% 0 5 - -

No. of days in ICU, mean + SD - 1.8 (0.45) - -

* Except where indicated otherwise, values are the number (%) of patients. ICU = intensive care unit (see Table 1 for other definitions).
T Percentages, differences, 95% confidence intervals (95% Cls), and nominal P values were calculated using a stratified Cochran-Mantel-
Haenszel approach.

¥ Data on hospital visits and emergency department (ED) visits were missing for 8 patients in the BICLA nonresponders group.
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Figure 3. Change in Systemic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI-2K) (A) and physician global assessment (PhGA)
scores (B) from baseline to week 52 in BICLA responders compared with nonresponders. Bars show the mean and 95% Cl. LSM difference,
95% Cls, and nominal P values were calculated using mixed-model repeated measures. See Figure 1 for other definitions.

Skin disease. Overall, 32.4% of BICLA responders and
25.5% of nonresponders had a baseline CLASI activity score
>10 (Table 1). Among these patients, more BICLA responders
achieved a >50% reduction in CLASI activity score at week
52 compared with nonresponders (92.0% versus 23.2%; dif-
ference 68.8% [95% Cl 59.2%, 78.3%]; nominal P < 0.001)
(Figure 4A).
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Arthritis. The mean + SD active joint counts (defined as
joints with both swelling and tenderness) were 6.1 + 5.22 (BICLA
responders) and 6.9 + 5.97 (nonresponders), the mean + SD swol-
len joint counts were 6.5 + 5.27 (BICLA responders) and 7.4 + 6.08
(nonresponders), and the mean + SD tender joint counts were
9.8 + 6.94 (BICLA responders) and 11.1 + 7.85 (nonresponders)
(Table 1). From baseline to week 52, joint counts improved more for
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Figure 4. Cutaneous Lupus Erythematosus Disease Area and Severity Index (CLASI) response and joint counts in BICLA responders
compared with nonresponders. A, Patients with a CLASI response at week 52 (defined as >50% reduction from baseline to week 52) among
patients with a CLASI activity score of >10 at baseline. Bars show the mean and 95% CI. Response rates, 95% Cls, and nominal P values
were calculated using a stratified Cochran-Mantel-Haenszel approach. B, Change in LSM joint counts from baseline to week 52 for active joints
(defined as a joint with swelling and tenderness), tender joints, and swollen joints. Bars show the mean and 95% ClI. LSM difference, 95% Cls,
and nominal P values were calculated using mixed-model repeated measures. See Figure 1 for other definitions.
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BICLA responders compared with nonresponders, for the active
joint count (LSM difference —1.9 [95% CI -2.4, —1.4]; nominal
P < 0.001), tender joint count (LS mean difference —3.6 [95% CI
4.4, -2.8]; nominal P < 0.001), and swollen joint count (LS mean
difference —2.1 [95% CI -2.7, —1.6]; nominal P < 0.001) (Figure 4B).

Serology. Equal percentages of BICLA responders and
nonresponders were positive for anti-dsDNA antibodies at base-
line (Table 1). Improvement from positive to negative anti-dsDNA
antibody status was observed in similar percentages of BICLA
responders and nonresponders (5.0% versus 4.4%) (Supplemen-
tary Table 5, http://onlinelibrary.wiley.com/doi/10.1002/art.41778/
abstract).

Similar proportions of BICLA responders and nonresponders
had abnormal C3 and C4 levels at baseline (Table 1). Percent-
age changes from baseline to week 52 in complement levels did
not differ between BICLA responders and nonresponders for C3
(LSM difference 2.82 [95% Cl —4.185, 9.819]; nominal P = 0.429)
or C4 (LSM difference —9.63 [95% Cl —25.174, 5.910]; nominal
P =0.223) (Supplementary Table 5, http://onlinelibrary.wiley.com/
doi/10.1002/art.41778/abstract). More BICLA responders than
nonresponders showed improvement from abnormal to normal
C3 levels (10.4% versus 7.0%) and C4 levels (7.5% versus 4.8%).

Safety. AE frequencies were similar between BICLA
responders and nonresponders (83.6% versus 85.2%) (Sup-
plementary Table 6, http://onlinelibrary.wiley.com/doi/10.1002/
art.41778/abstract). Mild and moderate AEs were reported in
similar percentages of BICLA responders and nonresponders,
whereas fewer BICLA responders than nonresponders experi-
enced severe AEs (3.8% versus 9.4%). There were no AEs lead-
ing to discontinuation in BICLA responders compared with 8.2%
in nonresponders. Fewer BICLA responders than nonresponders
experienced serious AEs (SAES) (5.0% versus 19.0%), including
SAEs due to lupus nephritis or SLE (0.3% versus 3.0%). Fewer
BICLA responders than nonresponders had non-opportunistic
serious infections (2.2% versus 6.8%). The percentage of patients
with herpes zoster was similar in BICLA responders and nonre-
sponders (4.7% versus 3.6%), as was the percentage of patients
with influenza (1.9% versus 2.0%) or malignancy (0.6% versus
1.0%).

DISCUSSION

BICLA response is a dichotomous SLE trial end point that
classifies a patient as a responder or nonresponder based on
changes in organ domain activity (5,6). As BICLA response is
primarily used in the clinical trial setting, the aim of this study
was to assess the meaningfulness of BICLA response in terms
of outcomes that are relevant to patients and physicians. In this
post hoc analysis of pooled data acquired from 819 patients
enrolled in the TULIP-1 and TULIP-2 trials, BICLA response was

significantly associated with improved clinical outcomes across a
range of SLE assessments, key PROs, and medical resource uti-
lization measures.

Flares, with or without an increase in glucocorticoid dos-
age, pose significant risks to patients with SLE. In the long term,
both disease flares and oral glucocorticoid use have been linked
to organ damage, which itself increases mortality (22—-26). Flares
are also associated with reduced health-related quality of life, and
flare severity together with oral glucocorticoid use correlate with
health care costs (27-31). A key SLE treatment goal therefore is
to prevent flares while minimizing oral glucocorticoid exposure,
which in turn is expected to reduce medical resource utilization
(27-30,32,33). BICLA responders had fewer disease flares, and
there were more BICLA responders who were flare-free, consis-
tent with the BICLA response definition, which requires improve-
ment in all BILAG 2004 organs affected at baseline and no new
activity in the remaining organ systems. BICLA responders also
had a lower daily oral glucocorticoid dosage, indicating that the
observed responses were not due to greater oral glucocorticoid
use. A greater percentage of BICLA responders achieved sus-
tained oral glucocorticoid reduction to target dosage, and they
also had fewer hospitalizations and ED visits than did nonre-
sponders, including those related to increased SLE activity.

In addition, greater improvements in global and organ-specific
disease activity were observed in BICLA responders compared
with nonresponders, as measured by PhGA, SLEDAI-2K, LLDAS
attainment, skin disease as measured by CLASI activity score, and
joint counts. Since improved disease activity, reduced oral gluco-
corticoid exposure, and LLDAS attainment have been shown to be
associated with reduced health care costs (29,30), BICLA respond-
ers may incur lower health care costs than nonresponders.

We also assessed AEs in BICLA responders and nonre-
sponders occurring during the TULIP trials. There were fewer
SAEs in BICLA responders compared with nonresponders,
potentially because of greater disease control and/or reduced oral
glucocorticoid dosage in the BICLA responder group. There were
also fewer SAEs related to lupus nephritis or SLE disease wors-
ening in BICLA responders, consistent with the efficacy findings of
lower flare rates and fewer SLE-related ED visits and hospitaliza-
tions associated with BICLA response. BICLA nonresponders had
a greater propensity to discontinue treatment due to an AE than
BICLA responders, consistent with the BICLA response definition,
where patients who discontinued investigational product were
classified as nonresponders.

PROs have been incorporated into nearly all SLE clinical tri-
als. However, analyses have often yielded discordance between
clinical outcomes and PROs, as patient perceptions of disease
activity and illness are heavily impacted by fatigue and quality
of life, which are not captured by measures of disease activity
(84-38). Furthermore, fatigue and other PROs do not always
associate with disease activity measures in clinical practice (39—
41). In the TULIP trials, BICLA responders had improvements in
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validated PROs, including the physical and mental components
of the SF-36 health survey and the FACIT assessment of fatigue.
Fatigue, a common symptom in patients with SLE, interferes with
daily life (42), and more than half of the patients in the TULIP trials
with BICLA responses experienced improvement in fatigue. PtGA
and PhGA scores both showed greater degrees of improve-
ment among BICLA responders compared with nonresponders.
Our results suggest that BICLA response translates to general
improvements in the physical and mental well-being of patients
with SLE.

Investigation of the correlations of SRI-4 response to clinical
outcomes in pooled data from 2 phase llb trials (sifalimumab and
anifrolumab), as well as 2 phase Il trials of belimumab, demon-
strated improved general clinical outcomes in SRI-4 responders
compared with nonresponders, including improved fatigue (36,43).
While changes in serologic outcomes were not significantly differ-
ent between BICLA responders and nonresponders in the TULIP
trials, SRI-4 response was associated with significant improve-
ments in anti-dsDNA antibody and complement C3 levels (but
not C4 levels) in the belimumab phase Il trials (43). This discor-
dance may reflect the different mechanisms of action of the 2 evalu-
ated drugs, and/or because the BILAG 2004, on which the BICLA
is anchored, does not include serology in its scoring system (4,44).

The limitations of this study include the post hoc nature of the
analyses, as groups were compared based on postrandomization
characteristics, which may have resulted in imbalances of baseline
characteristics and stratification factors. Furthermore, these results
were assessed with a single intervention and used predetermined
inclusion and exclusion criteria. As such, results may not trans-
late to other interventions or patient populations. For example, the
TULIP trials excluded patients with severe active renal disease and
central nervous system lupus. Therefore, future work is needed
to assess the relationship between BICLA response and clinical
outcomes across the full spectrum of SLE disease. In addition
because we assessed SF-36 score improvement using meaningful
change thresholds established in the general population (17), future
work will be needed to measure improvements in PROs in BICLA
responders using SLE-specific meaningful change thresholds.

Our data confirm the value of BICLA as a clinical trial end
point and that a BICLA response is associated with improvements
in a range of important outcomes that resonate with the priorities
of both clinicians and patients in everyday practice.
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