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Abstract SAT0223 — Table 1
BLISS-52 BLISS-76 North East Asia BEL112341
IV (10 mg/kg) IV (10 mg/kg) IV (10 mg/kg) SC (200 mg)
BEL PBO BEL PBO BEL PBO BEL PBO
Baseline characteristics HDA subgroup/original RCT (n/N)
134/273 131/275 171/290 156/287 292/451 135/226 248/556 108/280
SELENA-SLEDAI score, mean (SD) 10.3 (3.4) 11.4 (4.1) 10.8 (4.0) 10.8 (3.7) 10.4 (3.8) 11.3 (4.0) 11.5(3.3) 11.7 (3.1)
SRl response at 52 weeks, % 45.5 28.2 56.1 34.6 54.0 34.1 64.6 47.2
Outcome at 52 weeks Odds ratio SC/IV (95% credibility interval)
HDA criteria 1 2
SRl response 0.90 (0.53, 1.52) 0.88 (0.58, 1.33)

4-point reduction in SELENA-SLEDAI
Rate of severe flares

0.99 (0.58, 1.68)
0.69 (0.37, 1.28)

0.95 (0.63, 1.43)
0.89 (0.53, 1.50)

patients with active, autoantibody-positive systemic lupus erythematosus (SLE)
who are receiving standard SLE therapy has been demonstrated. To date, no
direct comparison of intravenous (IV) BEL vs subcutaneous (SC) BEL has been
performed, hence the importance of an indirect treatment comparison (ITC).
Objectives: To indirectly compare the clinical effectiveness of BEL IV and SC
formulations in patients with SLE high disease activity (HDA) via an ITC.
Methods: Three BEL IV Phase Il randomised controlled trials (RCTs; HDA/BLISS-
52, 327/577; HDA/BLISS-76, 265/548; HDA/North East Asia study [BEL113750],
427/677) and one BEL SC RCT (HDA/BEL112341; 356/836) were compared
via a Bayesian ITC (BEL207255). We evaluated the relative efficacy of the
formulations in patients meeting three measures of HDA at baseline (1. BLISS-52
and BLISS-76, C3 <0.9 g/L or C4 <0.16 g/L; BEL112341 and BEL113750, C3
<0.9 g/L or C4 <0.10 g/L; and 2. anti-dsDNA positive [>30 1U/mL] or 3. Safety
of Estrogen in Lupus Erythematosus National Assessment-SLE Disease Activity
Index [SELENA-SLEDAI] scores >10). Analyses were conducted in patients
meeting Criteria 1: low C3/C4 and high anti-dsDNA; and Criteria 2: low C3/C4 and
high anti-dsDNA or SELENA-SLEDAI >10 or low C3/C4. The primary endpoint
was SLE Responder Index (SRI) response (>4-point reduction in SELENA-
SLEDAI, no worsening in Physician’s Global Assessment, no new 1A/2B British
Isles Lupus Assessment Group domain scores) at Week 52. Secondary endpoints
included >4-point reduction in SELENA-SLEDAI and SLE Flare Index rate. Safety
endpoints were not assessed.

Results: Baseline characteristics were relatively similar between RCTs and a
fixed effects model binomial distribution with logit link was used for all efficacy
endpoints (Table). In this indirect comparison, no differences were identified
between BEL IV and BEL SC for the efficacy endpoints.

Conclusions: In this indirect comparison, BEL IV and BEL SC were similar for
SRI response, >4-point reduction in SELENA-SLEDAI, or rate of severe flare
at Week 52 in patients with SLE. Outcomes were consistent irrespective of the
criteria applied.
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SAT0224 | THE ROLE OF INTENSIVE IMMUNOSUPPRESSIVE THERAPY
IN THE MANAGEMENT OF SLE-ASSOCIATED PULMONARY
ARTERIAL HYPERTENSION: A SINGLE-CENTER COHORT
STUDY

Q. Wang', J. Zhao', J. Qian?, Z. Tian3, M. Li', X. Zeng'. " Rheumatology;
2Internal Medicine; 3Cardiology, Peking Union Medical College Hospital, Beijing,
China

Background: Autoimmune and inflammatory mechanisms could play a significant
role in the pathogenesis of pulmonary arterial hypertension (PAH), especially in
patients with systemic lupus erythematosus (SLE). The effect of immunosuppres-
sive therapy in the treatment of SLE-associated PAH (SLE-PAH) has not been
fully investigated in a large cohort previously.

Objectives: We aimed to review the clinical outcomes in patients with SLE-
PAH cohort treated with intensive immunosuppressive therapy with or without
PAH-targeted therapy.

Methods: In this single-center cohort study, 126 patients with SLE-PAH were
consecutively enrolled between May 2006 through December 2015. All patients
were performed right heart catheriazation to confirm the diagnosis of PAH, and all
received intensive immunosuppressive therapy including combination of high-dose
glucocorticosteroids and immunosuppressants, such as cyclophosphamide, my-
cophenolate and calcineurin inhibitors. Baseline demographics, clinical features,
laboratory findings, hemodynamic measurements and treatment were analyzed.
Kaplan-Meier curves and Cox proportional hazards regression analysis were
used to evaluate the role of intensive immunosuppressive therapy.

Results: Of the 126 SLE-PAH patients, eighty-two (65.1%) patients received
PAH-targeted therapy at baseline. Demographic and clinical characteristics were
shown in Table 1. Survival analysis indicated that responders had a better survival
than nonresponders in both with and without PAH-targeted therapy groupPatients
with a shorter SLE disease duration (p=0.009) and better baseline pulmonary

hemodynamics (mean pulmonary arterial pressure, pulmonary vascular resistance
and Cardiac index, p<0.001) were more likely to benefit from immunosuppressive
therapy (Table 1).

Tablel.Comparison of clinical ck istics in responders and nor Jers to immu PF ive therapy
SLE-PAH without target therapy SLE-PAH with target therapy
Responder Nonresponder Responder Nonresponder
p-value p-value
N=29 N=15 N=44 N=38

Female, n, (%) 29(100) 15(100) 1.000 43(100) 37(97.4) 1.000
Age, years 33.849.2 37.0£10.0 0.293 32.147.2 35.3+8.3 0.066
SLE Di

e 35(0237)  64(10331) 0090  48(0,189)  63(07.231) 0427
duration, months
RPn(%) 19(65.5) 9(60.0) 0.718 24(54.5) 24(63.2) 0.430
Anti-ulRNP, . iy

21(72.4) 10(66.7) 0.676 25(61.0) 19(50.0) 0.326
n (%)
SLEDAI-2000 7.0£6.2 5.124.5 0.296 3.0:2.9 3.582.6 0.420
WHO functional classification
111, n(% 17(58.6, 5(33.3] 21(47.7 18(47.6,
n(%) (58.6) (33.3) 0.013 (47.7) (47.6) 0.202
M-IV, n(%) 12(41.4) 10(66.7) 23(52.3) 20(52.6)

MWD, meter 465.3+77.4 424.0+97.9 0.180 417.8+99.4 398.2+92.9 0.409
Mean RAP, mmHg 4.2£3.0 28228 0.201 3.9:4.3 4.334.0 0.706
Mean PAP, mmHg 37.918.2 45.7:7.9 0.005 45.1:10.3 53.2:11.0 0.001
I, Lmin™.m? 3.2:0.7 2.520.6 0.003 2.8:0.6 2.430.8 0018
PVR, WU 6.6:2.4 10.5£3.0 0.001 9.2:3.6 12.7:4.5 0.000

Conclusions: Intensive immunosuppressive therapy markedly improved the
long-term outcomes of SLE patients with PAH, especially in the early stage of
PAH.
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CEREBLON MODULATOR CC-220 DECREASES NAIVE AND
MEMORY B CELLS AND PLASMACYTOID DENDRITIC CELLS
IN SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) PATIENTS:
EXPOSURE-RESPONSE RESULTS FROM A PHASE 2A PROOF
OF CONCEPT STUDY
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R. Furie?, V. Werth 3, P. Schafer'. " Celgene Corporation, Summit, NJ;
2Northwell Health, Great Neck, NY; 3University of Pennsylvania and the VA
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Background: CC-220 is a cereblon E3 ligase modulatory compound currently
in development for the treatment of Systemic Lupus Erythematosus as well as
other autoimmune conditions and multiple myeloma. As a high affinity ligand for
cereblon, CC-220 administration results in significant reductions in ikaros (IKZF1)
and aiolos (IKZF3), transcription factors which are genetically linked to SLE risk,
and are overexpressed in the peripheral blood of SLE patients compared to
healthy controls.

Objectives: To describe the pharmacokinetics (PK), pharmacodynamics (PD),
and the PK-PD relationship of CC-220 in subjects with SLE.

Methods: CC-220-SLE-001 is a randomized, double-blinded, placebo-controlled,
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phase 2a dose escalation study to investigate the safety, PK, PD, and efficacy of
CC-220 in patients with SLE. Forty-two (42) adult SLE subjects fulfiling SLE ACR
criteria, having a history of SLE for >6 months and a baseline Safety of Estrogens
in Lupus Erythematosus National Assessment-Systemic Lupus Erythematosus
Disease Activity Index (SELENA-SLEDAI) score >4 were randomized to placebo
or 1 of 4 escalating doses of CC-220 (0.3 mg QOD, 0.3 mg QD, 0.6/0.3 mg
alternating QD, or 0.6 mg QD).

Results: CC-220 concentration-time profiles demonstrated dose proportionality
between cohorts, with moderate accumulation in the non-alternating dose cohort.
CC-220 significantly reduced total CD20+ B cells by as much as 96%, immature
B cells by as much as 91.2%, switched memory B cells by as much as 81.4%,
BAFFR+ B cells by as much as 67.5%, and plasmacytoid dendritic cells (pDCs)
by as much as 86.5% (Day 85 median percent change from baseline). Whereas
reductions in B cells were observed, CD4+ as well as CD8+ T cells increased,
and the rise in T cells paralleled the observed increase in plasma cells in those
subjects who received the highest dose (0.6 mg). An exposure-response analysis
demonstrated decreasing B cells, pDCs and neutrophils with increased exposure
to CC-220.

Conclusions: It was determined that 0.3 mg QD to 0.6/0.3 mg alternating QD
reduced concentrations of B cells and pDC’s while avoiding neutropenia. These
findings, in combination with the PK, safety, and exploratory efficacy data, support
continued development of CC-220 in SLE.
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POTENT, ALLOSTERIC SMALL MOLECULE INHIBITOR OF
TYROSINE KINASE 2
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Background: Tyrosine kinase 2 (Tyk2) is a member of the JAK family that
phosphorylates STAT proteins downstream of the IL-12, IL-23 and the Type | in-
terferon receptor. Tyk2 genetic variants have been linked to multiple autoimmune
diseases,' with a deactivating coding variant conferring significant protection
against multiple immune-mediated disorders including systemic lupus erythe-
matosus (SLE).2 Selective pharmacologic inhibition of Tyk2 has proven daunting,
given the high degree of similarity among JAK catalytic domains. Using a novel
approach, we have developed BMS-986165, a highly selective and potent small
molecule inhibitor, which blocks receptor-mediated Tyk2 activation by stabilizing
the regulatory pseudokinase domain of the protein. Lupus-like disease is strongly
inhibited in NZB/W mice treated with BMS-986165. Together, these data establish
Tyk2 as a highly promising therapeutic target for SLE.
Objectives: We report the first evidence of safety, pharmacokinetics (PK), target
engagement (TE), and pharmacodynamic activity (PD) of BMS-986165, a novel
inhibitor of Tyk2.
Methods: Safety, PK, TE, and PD were assessed in a randomized, double-blind,
single and multiple ascending dose study of 108 (83 active: 25 placebo) healthy
participants (NCT02534636). Target engagement was assessed by an ex vivo
assay, IL-12 and IL-18 induced IFNy production. Roferon-A was administered
to assess in vivo pharmacodynamic effects of BMS-986165 on physiological
manifestations of IFN exposure and on IFN-regulated gene (IRG) expression.

Results: BMS-986165 was safe and overall well-tolerated. There were no serious

adverse events and the frequency of non-serious adverse events were similar

in the active (75%) and placebo (76%) groups. The most frequently reported

adverse events by preferred term were headache (23% active versus 28%

placebo), nausea (12% active versus 8% placebo), rash (12% active versus 8%

placebo), and upper respiratory tract infection (11% active versus 12% placebo).

After oral administration, BMS-986165 was rapidly absorbed and exhibited an

apparent elimination half-life of 8—15 hours. Modest accumulation (1.4x-1.9x) was

observed after multiple dosing. BMS-986165 inhibited IL-12/IL-18-induced IFNy
production in ex vivo assays in a dose and concentration dependent manner.

Following an in vivo challenge with a clinical dose of Interferon-alfa-2A, BMS-

986165 demonstrated dose-dependent inhibition of lymphocyte count decreases

and expression of 53 IRGs in blood (Figure 1).

Conclusions: BMS-986165 is a safe and potent Tyk2 inhibitor with clear evidence

of ex vivo and in vivo biologic activity in healthy participants, and the potential for

once daily dosing. Overall, Inhibition of IL-12/23 and type | IFN pathways support
further testing of BMS-986165 in diseases such as lupus and psoriasis. A Phase

2 study in patients with moderate-to-severe psoriasis is ongoing (NCT02931838).
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Figure 1: In vivo pharmacodynamic challenge
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TYK2 locus genotype-to-phenotype differences in autoimmunity. Sci Transl
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Background: Systemic lupus erythematosus (SLE) is a chronic autoimmune
disease that affects as many as 518 persons per 100,000 people in the United
States and Europe.

However, much of our current knowledge on SLE health care utilization and costs
is based on analyses conducted prior to 2011, after which important treatment
innovations (e.g., belimumab and, to some extent, rituximab) and health care
marketplace changes occurred in the United States.

Objectives: The objectives of this systematic review were to summarize the
patterns of health care utilization for patients with SLE and to characterize the
direct and indirect costs of SLE by disease severity in the United States.
Methods: We conducted a systematic literature review of adult patients with
SLE in the United States by searching PubMed and Embase for relevant articles
written in English and published during January 2000—April 2016. We examined
health care utilization measures including emergency department (ED) visits,
hospitalizations, outpatient visits, medication use, and adherence. We restricted
the analysis to observational studies, excluding case reports and commentaries.
All monetary costs were converted to US 2016 $.

Results: In total, 4,700 articles were screened, 388 articles were retained for
full-text review, and 38 articles were selected for inclusion in this report. Across
these 38 studies, mean patient ED utilization rates were 0.9-2.1 visits/year. Mean
hospitalization rates were 0.4-2.6 inpatient stays/year, with 5-6 days/stay on
average. Patients averaged 10-19 total physician visits/year. More than 90% of
patients with SLE had >1 visit to a primary care provider annually. In addition,
51-71% visited rheumatologists, and 6-7% visited nephrologists. Health care
resource use with respect to ED visits, hospitalization rates, inpatient length
of stay, and ambulatory care was greater for patients with lupus nephritis than
for patients with SLE without nephritis. Mean annual direct costs from various
studies ranged between $15,171-88,445 for patients with SLE regardless of the
presence of nephritis. Nearly all studies indicated that mean direct medical costs
were greater for patients with moderate or severe disease ($22,300-83,000) than
those with mild disease ($8,900-15,000). Mean annual pharmacy costs ranged
between $1,572—13,138, accounting for 19-23% of total direct costs, and medical
costs ranged between $21,290-82,854. On average, 12-49% of patients were
unemployed, and the mean number of sick days/month was 2.3 days. The range
of estimates of mean total direct costs for patients with SLE overall were often



