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Objective. This study aimed to evaluate the safety of avacopan, an orally administered C5a receptor inhibitor, for
the treatment of antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis in addition to standard-of-care
(SOC) treatment with glucocorticoids with cyclophosphamide or rituximab.

Methods. In this randomized 12-week study, twice daily avacopan (10 mg or 30 mg) plus SOC was assessed
versus SOC only in patients with newly diagnosed/relapsing ANCA-associated vasculitis. Efficacy measurements
included 50% or greater reduction in Birmingham Vasculitis Activity Score (BVAS) at day 85, rapid reduction (day 29)
of BVAS to a score of 0 that was sustained through day 85, change in Vasculitis Damage Index (VDI), renal response
(improvement in estimated glomerular filtration rate [eGFR], hematuria, and albuminuria), and health-related quality
of life (HRQoL).

Results. Forty-two patients were randomized (n = 13 SOC, n = 13 avacopan 10 mg, and n = 16 avacopan 30 mg).
Serious adverse events occurred in 15% and 17% of patients receiving SOC only and patients receiving avacopan
with SOC, respectively. In the intent-to-treat population, BVAS response was high across arms (11 of 13 SOC, 11 of
12 avacopan 10 mg, and 12 of 15 avacopan 30 mg); increases in mean VDI were greater with SOC only than with
avacopan plus SOC (0.3 versus 0.1). Avacopan 30 mg was numerically superior to placebo and avacopan 10 mg in
early remission (15%, 8%, and 20% for SOC only, avacopan 10 mg, and avacopan 30 mg, respectively), improved
eGFR (+2.0 mI/min/1.73m?, +1.3 ml/min/1.73m?, and +6.2 ml/min/1.73m?, respectively), renal response (17%, 40%,
and 63%, respectively), and measures of HRQoL.

Conclusion. Avacopan in addition to SOC for ANCA-associated vasculitis was well tolerated, and at the higher

study dose, it appeared to improve time to remission (ClinicalTrials.gov identifier NCT02222155).

INTRODUCTION

The antineutrophil cytoplasmic antibody (ANCA)-associated
vasculitides are a group of related organ- and life-threatening,
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systemic autoimmune diseases characterized by vessel inflamma-
tion and necrosis. Standard-of-care (SOC) therapy for moderate
to severe ANCA-associated vasculitis consists of a combination
of high-dose glucocorticoids and either cyclophosphamide or
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rituximab (1). These combinations have markedly improved man-
agement of ANCA-associated vasculitis, achieve high rates of
treatment response, and improve survival (2,3) compared with his-
toric experience. Treatment for ANCA-associated vasculitis is also
associated with significant toxicity, especially because of gluco-
corticoids (4,5). Thus, there is a significant unmet need for safer
options for inducing and maintaining remission in these patients.

There is evidence that activation of the alternative comple-
ment pathway, which acts principally through the proinflammatory
Cba receptor (C5aR) on neutrophils, plays an important role in the
pathogenesis of ANCA-associated vasculitis (6,7,8). Avacopan,
an orally administered small-molecule antagonist of C5aR (9), is
the focus of a clinical development program to evaluate avacopan
as targeted therapy in patients with ANCA-associated vasculitis.

Avacopan’s potential to reduce or eliminate the need for
chronic dosing of glucocorticoids was demonstrated in the
CLEAR study, a randomized, placebo-controlled, phase 2,
12-week study in 67 patients with ANCA-associated vasculi-
tis. The CLEAR trial compared a standard prednisone dosing
regimen with avacopan plus reduced-dose prednisone (20 mg)
or avacopan without daily prednisone, with all given with either
cyclophosphamide or rituximab. Treatment with avacopan
was numerically superior and not statistically different from the
prednisone-containing SOC control group in control of disease
activity, and no significant differences were seen in frequency or
severity of adverse events (AEs), suggesting that C5aR inhibition
by avacopan may enable a significant reduction in prednisone
dosing for the treatment of vasculitis (10).

Reported here are the results of a second phase 2 study,
the CLASSIC (Clinical ANCA Vasculitis Safety and Efficacy Study
of Inhibitor of C5aR) trial, which was conducted to provide an
assessment of the safety and tolerability of avacopan when
administered in addition to the current SOC. Assessments to
further establish the impact of avacopan on clinical outcomes in
patients with ANCA-associated vasculitis were also performed.

PATIENTS AND METHODS

Study design. CLASSIC was a phase 2, randomized,
double-blind, placebo-controlled, three-arm study evaluating two
doses of avacopan plus SOC versus SOC only in patients with
ANCA-associated vasculitis. All patients received SOC treatment
consisting of cyclophosphamide or rituximab plus standard oral
glucocorticoids (Supplementary Figure S1). The study was con-
ducted in accordance with the Declaration of Helsinki and all
applicable regional or country-specific laws and regulations and in
compliance with good clinical practice guidelines. Ethics commit-
tees and institutional review boards at each participating institution
approved the protocol. All patients gave written informed consent.
The CLASSIC trial was registered with Clinicaltrials.gov (identifier
NCT02222155).

Patients. Patients were 18 years old or older with newly
diagnosed (within 4 weeks of screening) or relapsing ANCA-
associated vasculitis in which SOC treatment would be consid-
ered appropriate by the treating physician. Other eligibility criteria
included each of the following: 7) clinical diagnosis of granuloma-
tosis with polyangiitis (GPA) or microscopic polyangiitis (MPA) per
the 2012 Chapel Hill Consensus Conference definitions (11) , 2)
current or historical positive test for anti-myeloperoxidase (MPO) or
anti—proteinase 3 (PR3)-ANCA, 3) an eGFR of 20 ml/min/1.73m?
or greater according to the Modification of Diet in Renal Disease
(MDRD) method (12), and 4) either one or more major items on
the BVAS (version 3), or three or more non-major BVAS items,
or two or more renal BVAS items at screening. Patients were not
eligible if they had rapidly progressive glomerulonephritis antici-
pated to require renal replacement therapy within 7 days or alveo-
lar hemorrhage leading to grade 3 or greater hypoxia (decreased
oxygen saturation at rest [eg, pulse oximeter of less than 88%
or partial pressure of arterial oxygen of 55 mm Hg or less]). Full
eligibility criteria are provided in Supplementary Table S1.

Treatment. Patients were randomized through a central
interactive web response system 1:1:1 to one of three treatment
groups and treated for 12 weeks with the following: 7) placebo
plus SOC (SOC only), 2) avacopan 10 mg orally twice daily plus
SOC (avacopan-10), and 3) avacopan 30 mg orally twice daily
plus SOC (avacopan-30). SOC consisted of 15 mg/kg intrave-
nous (IV) cyclophosphamide on days 1, 15, 29, 57, and 85 or
375 mg/m? IV rituximab on days 1, 8, 15, and 22 (Supplementary
Figure S1). All patients also received 60 mg/day oral prednisone,
steadily tapering to 10 mg/day by week 11 and to O mg/day by
week 20 (Supplementary Table S2). Avacopan or SOC only was
administered for 84 days (12 weeks), followed by an additional
84-day (12-week) follow-up period without avacopan (SOC only).
This analysis covers the initial 12-week period of the study. Per
protocol, the blinding was maintained for all patients and per-
sonnel involved in the study until the end of study and database
finalization.

For patients receiving cyclophosphamide, a maximum
dose of 1.2 g was allowed per infusion; doses were reduced
for any of the following reasons: age of 60 years or more, eGFR
of less than 30 ml/min/1.73 m? and white blood cell count
of 3.9x10%L or less at the time of dosing or 3x10%L or less
between dosing. For patients receiving rituximab, premedica-
tion with acetaminophen, an antihistamine, and methylpred-
nisolone (100 mg IV or equivalent) was recommended before
each infusion.

Glucocorticoids were given as needed to patients with
worsening disease. All patients received treatment to prevent
Pneumocystis jirovecii pneumonia. Prophylactic treatment for
osteoporosis, gastroprotection, and treatment-related nausea
was given according to local practice.
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Outcome assessments. Before randomization, patients
were stratified in the following ways: 7) newly diagnosed or relaps-
ing disease, 2) anti-MPO or anti-PR3-ANCA, and 3) choice of
cyclophosphamide or rituximab.

The primary endpoint was the incidence of AEs. The main
efficacy endpoint was the proportion of patients achieving dis-
ease response at day 85, which was defined as a 50% or greater
reduction of BVAS (version 3) from baseline with no worsening in
any body system component. The rate of achievement of a BVAS
of 0 was also measured, as was early achievement of a BVAS
of O at day 29 and sustained through day 85; both time points
were prespecified in the protocol for analysis. For the day 29
BVAS assessment only, disease activity present within the 7 days
before the visit was recorded. For all other study visits, the BVAS
disease activity present within the 28 days prior to the visit was
recorded. Other endpoints included incidence of infections, lab-
oratory parameters, vital signs, VDI score, eGFR, renal response
(defined below), hematuria (based on central laboratory micro-
scopic count of urinary red blood cells [RBCs]), albuminuria
(first morning urinary albumin:creatinine ratio [UACR]), and renal
inflamsmatory activity based on urinary monocyte chemoattractant
protein-1 [MCP-1]:creatinine ratio and on serum C-reactive pro-
tein (CRP) level. Health-related quality of life (HRQoL) was meas-
ured by Short Form 36 version 2 (SF-36v2) and EuroQOL-5D-5L
(EQ-5D-5L). The EQ-5D-5L visual analog score (VAS) is com-
prised of five dimensions (mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression) scored on a scale from 1-5,
whereas weighted index scores are calculated based on mapped
responses of VAS scores to country-specific index values.
Renal responses among patients with renal vasculitis (who had
hematuria or albuminuria at baseline determined secondary to
ANCA-associated vasculitis) were defined as improvement in the
following parameters of renal vasculitis: 7) increase from baseline
to day 85 in eGFR (MDRD equation), 2) decrease from baseline
to day 85 in hematuria (microscopic count of urinary RBCs), and
3) decrease from baseline to day 85 in albuminuria (first morning
UACR). The BVAS and SF-36v2 were assessed on days 1, 29,
and 85, whereas the VDI was assessed on days 1 and 85.

Statistical analysis. The safety population included all ran-
domized patients who received at least one dose of study med-
ication (avacopan). The modified intent-to-treat (ITT) population
consisted of all randomized patients who received at least one
dose of study medication and had at least one postbaseline,
on-treatment BVAS assessment. The main efficacy analysis was
conducted in the modified ITT population.

Because this study was primarily a safety study, efficacy
results are descriptive, and neither safety nor efficacy outcomes
were powered statistically. Data were summarized overall and by
treatment group. For continuous variables, summary statistics
included the sample size, mean, median, SD, standard error of
the mean, minimum, and maximum. Continuous variables with

skewed distributions were log-transformed for analysis, including
UACR and urinary RBCs. Because of the relatively small sample
size, no inferential statistical analysis was performed on BVAS
response.

RESULTS

Patients. From February 4, 2015, to July 19, 2016, 42
patients with ANCA-associated vasculitis were enrolled at 15 sites
in the United States and Canada (Supplementary Figure S2). In
total, 13 patients were randomized to receive SOC only, 13 to
receive avacopan-10, and 16 to receive avacopan-30 (Supple-
mentary Figure S2). Mean age was similar across the treatment
groups at study entry, 55% of patients were female, and 91%
were Caucasian (Table 1). Twenty-nine (69%) patients had a diag-
nosis of GPA, and half of the patients had ANCA serology positive
for anti-PR3. Twenty-seven (64%) patients had renal involvement,
and 27 patients (64%) had newly diagnosed disease. At screen-
ing, the mean BVAS was 15.3 and the mean eGFR was 59.4 ml/
min/1.73m?.

Baseline characteristics were balanced across treatment
arms, with the exception of a greater proportion of female patients,
Caucasian patients, and patients with higher VDI scores receiving
SOC only. Thirty-nine (93%) patients received rituximab as part of
SOC treatment in this study.

Safety. During the 84-day treatment period, the overall
rates of AEs appeared similar across all treatment arms. In the
SOC-only treatment arm, 100% of patients experienced at least
one treatment-emergent AE, compared with 85% and 94% in
the avacopan-10 and avacopan-30 treatment arms, respectively
(Table 2). The most commonly reported AE in both the SOC-only
arm and the combined avacopan plus SOC group was hyperten-
sion (31% and 21%, respectively). For patients receiving SOC only,
other common AEs included fatigue (23%), scab (15%), weight
increase (15%), headache (15%), fall (15%), epistaxis (15%), and
paranasal sinus discomfort (15%), with the latter two likely related
to underlying disease. In the combined avacopan plus SOC
treatment group, other common AEs included peripheral edema
(14%), ecchymosis (10%), nausea (10%), infusion-related reaction
(10%), and insomnia (10%). The majority of AEs (74%) were mild
or moderate in severity across treatment groups.

Across treatments, mean neutrophil counts decreased
~2-3x10%/L from baseline to day 85. Two patients (6.9%) experi-
enced neutropenia (one at each dose of avacopan).

Infections occurred in two (15%) patients receiving SOC
only and in seven (24%) patients in the combined avacopan
plus SOC group (not statistically different). No type of infection
occurred in more than one patient receiving any treatment. Seven
infections that were considered possibly related to study med-
ication occurred among 4 patients. In the SOC-only treatment
arm, one patient had viral gastroenteritis and herpes zoster; in the
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Table 1. Demographics and baseline characteristics of study patients
Placebo + SOC 10 mg Avacopan 30 mg Avacopan  All Patients
Characteristic (n=13) +S0OC (n=13) +SOC (n = 16) (n=42)
Age, mean (SD), y 58.5(15.4) 60.0(10.2) 55.3(13.8) 57.7 (13.2)
Sex, n (%)
Male 4(31) 8(62) 7 (44) 19 (45)
Female 9(69) 5(38) 9 (56) 3(55)
Race, n (%)
White 13(100) 11 (85) 14.(88) 38(91)
Black 0 2(15) 1(6) 3(7)
Other 0 0 1(6) 12
Type of ANCA-associated vasculitis, n (%)
Granulomatosis with polyangiitis 9 ( 8 (62) 12 (75) 9 (69)
Microscopic polyangiitis 4(31) 5(38) 4(25) 11 (26)
ANCA-associated vasculitis disease status, n (%)
Newly diagnosed 8(62) 10(77) 9 (56) 27 (64)
Relapsing 5(38) 3(23) 7 (44) 15(36)
Renal involvement at baseline, n (%) 9 (69) 8 (62) 10 (63) 27 (64)
Duration of ANCA-associated vasculitis, median 1.0 (0-95) 1.0(0-347) 2.5(0-170) 1(0-347)
(range), mo
ANCA type, n (%)
Anti-MPO 7 (54) 6 (46) 8 (50) 1(50)
Anti-PR3 6 (46) 7 (54) 8 (50) 1(50)
Background treatment, n (%)
Rituximab 12(92) 13(100) 14.(88) 39(93)
Cyclophosphamide 1(8) 0 2 (13) 3(7)
Disease assessment scores, mean (SD)
BVAS 15.0 (4.5) 15.8 (2.5) 151 (1.6) 15.3(6.6)
VDI score 1.2(1.8) 0.8(2.5) 0.6(1.2) 0.8(1.8)
Renal assessments
eGFR, mean (SD), ml/min/1.73 m? 60.1(24.3) 56.4(26.8) 61.4(7.8) 59.4(27.2)
Albumin:creatinine ratio, GMR (range), mg/g n=12;1354 n=13;76.1 n=16; 111.9 n=41;104.7
(7-3262) (3-1771) (4-5540) (3-5540)
Urinary MCP-1:creatinine ratio, GMR (range), n=11;,6517 n="11;499.0 n=16;463.5 n=238;522.6
pg/mg creatinine (163-7291) (103-3466) (98-2693) (98-7291)
Urinary RBCs per hpf, n (%)
30-49 1(8) 1(8) 1(6) 3(7)
50-75 1(8) 1(8) 0 2(5)
>75 0 0 0 0

ANCA, antineutrophil cytoplasmic antibody; BVAS, Birmingham Vasculitis Activity Score; eGFR, estimated glomerular filtration
rate; GMR, geometric mean ratio; MCP-1, monocyte chemoattractant protein-1; MPO, myeloperoxidase; PR3, proteinase 3; RBC,
red blood cell; hpf, high-powered field; SOC, standard of care; VDI, Vasculitis Damage Index.

avacopan-10 treatment group, one patient had abscesses of the
left thigh and perirectal region; and in the avacopan-30 treatment
group, one patient had oral candidiasis, one patient had sepsis,
and one patient had urinary tract infection.

The frequency of serious AEs (SAEs) was similar across the
treatment groups. Two patients (15%) receiving SOC only had
SAEs, with one patient, who was also receiving dapsone, hav-
ing methemoglobinemia and one patient having gangrene. Five
patients (17%) in the combined avacopan plus SOC groups had
SAEs, including neutropenia, staphylococcal cellulitis, atrial fibrilla-
tion, sepsis (in a patient with biliary stricture and history of sepsis),
and urinary tract infection. No patients died during the study.

Two patients (15%) in the SOC-only arm discontinued treat-
ment because of adverse events of maculopapular rash (nonseri-
ous) and gangrene (serious). Four (14%) patients in the combined
avacopan plus SOC groups discontinued treatment because of
SAEs of limb and perirectal abscesses in the avacopan-10 arm,

atrial fibrillation and sepsis in the avacopan-30 arm, and a nonse-
rious event of pain in the avacopan-30 arm.

Vasculitis endpoints. As expected with the use of SOC
therapy by all patients in this study, response rates were high
across all treatment groups. A similar proportion of patients
achieved clinical responses in each arm, as follows: 85% (11/13)
SOC-only arm versus 92% (11/12) avacopan-10arm versus
80% (12/15) avacopan-30 arm (Table 3). The mean percentage
decrease in BVAS from baseline was also similar between arms
(—82% versus —96% versus —82%, respectively). Individual patient
BVAS response appeared to be more consistent in the two ava-
copan arms compared with the SOC-only arm (Figure 1). The pro-
portion of patients who achieved a BVAS of O by day 85 was 54%
(7/13) in the SOC-only group, 67% (8/12) in the avacopan-10
group, and 47% (7/15) in the avacopan-30 group. The number
of patients with early BVASs of O was 2/13 (15%) in the SOC-only
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Table 2. Adverse events occurring in >10% of patients in any treatment group during the 84-day treatment

period

Placebo 10 mg 30 mg Combined

+SOC Avacopan Avacopan Avacopan

(n=13) + SOC (n=13) +SOC (n=16) (n=29)
Any adverse event 13(100) 11 (85) 15 (94) 26 (90)
Hypertension 4(31) 2(15) 4(25) 6(21)
Edema peripheral 0 (0) 1(8) 3(19) 4(14)
Ecchymosis 1(8) 1(8) 2(13) 3(10)
Infusion-related reaction 0(0) 2(15) 1(6) 3(10)
Insomnia 0 (0) 1(8) 2(13) 3(10)
Nausea 1(8) 2 (15) 1(6) 3(10)
Back pain 1(8) 0 (0) 2(13) 2(7)
Oropharyngeal pain 1(8) 0 (0) 2(13) 2(7)
Arthralgia 0(0) 0(0) 2(13) 2(7)
Blood creatinine increased 0(0) 0(0) 2(13) 2(7)
Diarrhea 0(0) 0(0) 2(13) 2(7)
Dizziness 0(0) 0(0) 2(13) 2(7)
Fall 2 (15) 1(8) 1(6) 2(7)
Fatigue 3(23) 1(8) 1(6) 2(7)
Flatulence 0(0) 0(0) 2(13) 2(7)
Headache 2(15) 0(0) 2(13) 2(7)
Myalgia 0(0) 0(0) 2(13) 2(7)
Tachycardia 0 (0) 0(0) 2(13) 2(7)
Epistaxis 2 (15) 0(0) 0(0) 0(0)
Paranasal sinus discomfort 2 (15) 0 (0) 0(0) 0 (0)
Scab 2 (15) 0(0) 0(0) 0(0)
Weight increased 2 (15) 0 (0) 0 (0) 0(0)

SOC, standard of care.
Data are presented as n (%).

group, 1/12 (8% in the avacopan-10 group, and 3/15 (20%) in the
avacopan-30 group (Table 3).

The avacopan treatment response was similar between sub-
groups by disease status (newly diagnosed or relapsed), ANCA type
(@nti-MPO or anti-PR3), type of ANCA-associated vasculitis (MPA or
GPA), background SOC treatment (cyclophosphamide or rituximalb),
and among those with or without renal involvement at baseline (Table 3).

Patients in this study initiated oral prednisone on day 1 at
60 mg per day, and this dose was tapered down to 0 mg by
day 141. No patients received rescue glucocorticoids during the
study. Median doses of study-supplied prednisone and total sys-
temic glucocorticoids (including study-supplied prednisone, new
glucocorticoid, and maintenance glucocorticoid) did not differ
between treatment groups.

Cumulative vasculitis damage, based on the VDI, appeared
to be lower with the addition of avacopan to the SOC, suggesting
improved disease control. Mean VDI scores increased in all treat-
ment arms from baseline to day 85, but the rate and magnitude of
change was numerally higher in the SOC-only treatment arm than
in the avacopan-10 or avacopan-30 treatment arms (0.31 versus
0.09 versus 0.14, respectively) (Table 3).

Renal endpoints. Among patients with renal vasculitis
at study entry, eGFR improved in all treatment groups, with the
highest degree of improvement in the avacopan-30 arm com-
pared with the SOC-only and avacopan-10 arms (increases of

2.0, 1.3, and 6.2 ml/min/1.73m? for placebo, avacopan-10, and
avacopan-30, respectively; Figure 2 and Table 4). These improve-
ments occurred early, reaching significance in a post hoc analysis
(P < 0.05) by week 4 in the avacopan-30 arm compared with the
placebo control arm.

Albuminuria improved in all three treatment groups based on
decreasing geometric mean ratios (GMRs) of first morning UACR
at day 85 (Table 4). In patients with hematuria at baseline, the GMR
of urinary RBC count decreased more than 90% in all three arms
at day 85. The improvement appeared to occur more rapidly in
the avacopan arms, based on day 8 GMR showing greater mag-
nitudes of decrease in the avacopan arms (Table 4).

Among patients with both hematuria and albuminuria at
baseline, renal responses were achieved in 17% (1/6) patients in
the SOC-only arm, 40% (2/5) patients in the avacopan-10 arm,
63% (5/8) patients in the avacopan-30 arm, and 54% (7/13) in the
combined avacopan plus SOC arms versus the SOC-only arm
(post hoc analysis, P = 0.0353), with P = 0.0227 for avacopan-30
arm versus the SOC-only arm (Table 4).

High levels of the renal inflammatory marker urinary
MCP-1:creatinine ratio correlate with poorer outcomes in patients
with active renal vasculitis and other renal diseases (13-15). The
onset of MCP-1 level decrease appeared to be more pronounced
in the avacopan-30 group compared with the other two treat-
ment groups based on greater mean change from baseline on
day-15 measurements of first morning urinary MCP-1:creatinine
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Table 3. Clinical responses in intent-to-treat population

Placebo+ 10 mg 30 mg
SOC Avacopan+ Avacopan+
(n=13) SOC(n=12) SOC (n=15)

BVAS-based outcomes in the ITT population

Response at week 12° 11 (85) 11(92) 12 (80)

Mean decrease in BVAS from baseline, % 82 96 82

Early disease remission” 2(15) 1(8) 3(20)

Remission at week 12° 7 (54) 8(67) 7(47)
Response by subgroup
Disease status

Newly diagnosed 6/8 (75) 8/9 (89) 6/8 (75)

Relapsed 5/5 (100) 3/3(100) 6/7 (86)
ANCA status

MPO-positive 6/7 (86) 5/6 (83) 6/8 (75)

PR3-positive 5/6 (83) 6/6 (100) 6/7 (86)
Type of ANCA-associated vasculitis

GPA 7/9 (78) 7/7 (100) 8/11(73)

MPA 3/3(100) 3/4(75) 4/4.(100)
Background treatment

Cyclophosphamide 1/1 (100) 0/0 (0) 2/2 (100)

Rituximab 10/12 (83) 11/12 (92) 10/13(77)
Disease location

Renal involvement at baseline 7/9 (78) 7/8 (88) 8/10 (80)

No renal involvement at baseline 4/4.(100) 4/4.(100) 4/5 (80)
Vascular Damage Index

Day 85 1.46 1.0 0.86

Mean increase from baseline 0.31 0.09 0.14

ANCA, antineutrophil cytoplasmic antibody; BVAS, Birmingham Vasculitis Activity Score; GPA,

granulomatosis with polyangiitis; ITT,

intent-to-treat;

MPA, microscopic polyangiitis; MPO,

myeloperoxidase; PR3, proteinase 3; SOC, standard of care.

Data presented as n (%) unless otherwise noted.

? Defined as BVAS decrease of at least 50% from baseline and no worsening in any body system

component at day 85.

® Defined as BVAS = 0 at day 29 and sustained at day 85.

¢ Defined as BVAS = 0 at day 85.

ratio (Table 4). Similarly, improvement in serum CRP levels also
appeared to occur more rapidly in patients receiving avacopan,
particularly those receiving avacopan-30, compared with those
recieving SOC only based on a greater mean change from base-
line on day-15 measurements (Table 4). Serum CRP levels con-
tinued to decrease with avacopan treatment over time in contrast
to an increase observed in the SOC-only arm relative to baseline
on day 85 (Table 4).

Assessment of HRQoL. Based on the SF-36v2, patients
who received avacopan showed improvements in a variety of
aspects of self-perception of health status compared with patients
who received SOC only. Patients who received avacopan showed
improvement in bodily pain, vitality, mental health, physical func-
tioning, and emotional role that was evident as early as 4 weeks
(day 29) after starting avacopan (Supplementary Figures S3 and
S4). Compared with patients who received SOC only, patients
receiving avacopan appeared to feel a greater improvement in
their health relative to 1 year prior based on the Reported Health
Transition aspect of the instrument (Supplementary Table S3).

Similarly, EQ-5D-5L-VAS scores and health scale index
values increased in all treatment groups. VAS scores increased

the most in the avacopan-30 arm (44.1% in the SOC-only arm
versus 39.7% in the avacopan-10 arm versus 61.4% in the
avacopan-30 arm). Health scale index values increased 6.4% with
SOC only, 9.6% with avacopan-10, and 7.2% with avacopan-30
(Supplementary Table S4).

DISCUSSION

The potential of C5aR antagonism as a therapeutic option
for vasculitis, with the added potential to markedly reduce or
eliminate chronic glucocorticoid use, was previously evaluated
in a clinical study of avacopan in patients with ANCA-associated
vasculitis (10), which yielded promising safety and efficacy find-
ings. The present study was conducted to further establish the
safety and tolerability profile of avacopan when added to SOC
therapy. Although considered primarily a safety study, with effi-
cacy and HRQoL as secondary objectives, the current study
found that the addition of avacopan (10 mg or 30 mg) appeared
to be well tolerated, neither increasing the rate of AEs compared
with placebo in patients with newly diagnosed or relapsing severe
ANCA-associated vasculitis. Response rates remained high with
the addition of avacopan, with no differences seen between treat-
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BVAS over time in patients receiving A placebo + SOC, B avacopan 10 mg twice-daily + SOC, and C avacopan 30 mg twice-daily

+ SOC, D Mean BVAS + SEM by treatment group. BVAS, Birmingham Vasculitis Activity Score; SOC, standard of care; SEM, standard error of

the mean. [Color figure can be viewed at wileyonlinelibrary.com]

ment arms. Interestingly, consistent with findings from the CLEAR
study (10), the addition of avacopan (particularly at the 30-mg
dose) appeared to improve several vasculitis endpoints, including
early remission and renal outcomes, to reduce cumulative organ
damage, and to improve patient HRQoL.

Patients with severe ANCA-associated vasculitis frequently
have complications because of organ damage and are at risk
of infections and other complications associated with immuno-
suppressive medications such as glucocorticoids, cyclophos-
phamide, and rituximab (4). In the present study, recognizing the
small sample size, there were no apparent major differences in

the incidence of AEs among the treatment groups, with the max-
imum severity being mild or moderate for the majority of patients.
The study discontinuation rate because of AEs was also similar
between the combined avacopan group (14%) and placebo group
(15%). These rates are similar to those observed in the rand-
omized controlled Rituximab in ANCA-Associated Vasculitis study
that compared rituximab-based and cyclophosphamide-based
treatments plus glucocorticoids (14% and 17%, respectively), reg-
imens that are comparable to the SOC used in this study (16). No
deaths occurred in the current study, and the overall rate of SAEs
was similar for SOC-only therapy and avacopan added to SOC

A Mean Change in eGFR Over Time B Renal Response
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Figure 2. Renal endpoints. A Mean change + SEM in eGFR over time in patients with renal vasculitis according to treatment group. B Renal
response rate according to treatment group. Renal response was defined as follows: (1) Increase from baseline to day 85 in eGFR (MDRD
equation), (2) decrease from baseline to day 85 in hematuria (microscopic count of urinary red blood cells), and (3) decrease from baseline to
day 85 in albuminuria (first morning urinary albumin:creatinine ratio). eGFR, estimated glomerular filtration rate; MDRD, Modification of Diet in
Renal Disease; SEM, standard error of the mean; SOC, standard of care. [Color figure can be viewed at wileyonlinelibrary.com)]
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Table 4. Renal outcomes

10 mg 30 mg
Placebo Avacopan Avacopan
+S0C + SOC +SOC
eGFR (MDRD) baseline?, ml/min/1.73 m? n=9 n=8 n=10
Day 85 59.2 491 64.0
Change from baseline, mean (%) 2.0(10.2) 1.3(15.4) 6.2 (4.4)
Renal response, n (%) 1(017) 2 (40) 5(63)°
Urinary albumin:creatinine ratio® n=9 n=38 n=10
GMR, day 85/baseline 0.27 0.49 0.32
Mean change from baseline, % -73 -51 -68
Urinary RBC? n=7 n=5 n=8
GMR, day 8/baseline 0.76° 0.20 0.16
Mean change from baseline, % 24 -80 -84
GMR, day 85/baseline 0.08 0.06 0.03
Mean change from baseline, % =6 -94 =97
Urinary MCP-1:creatinine ratio n="1 n=9 n=14
GMR, day 15/baseline 0.92 0.80° 0.72
Mean change from baseline, % -8 -20 -28
GMR, day 85/baseline 0.51 0.50 0.78
Mean change from baseline, % -49 -50 22
Serum CRP n=13 n=12 n=15
GMR, day 15/baseline 0.82° 0.63 0.46
Mean change from baseline, % =1® =37 -54
GMR, day 85/baseline 1.41 0.42 0.97
Mean change from baseline, % 4 =3 =33

ANCA, antineutrophil cytoplasmic antibody; CRP, C-reactive protein; eGFR, estimated
glomerular filtration rate; GMR, geometric mean ratio; MCP-1, monocyte chemoattractant
protein-1; MDRD, Modifications of Diet in Renal Disease; RBC, red blood cell; SOC, standard

of care.

¢ In patients with renal ANCA-associated vasculitis.
® In post hoc analysis,P= 0.0227 versus placebo + SOC group;P= 0.0353 for comparison of all

avacopan versus placebo + SOC.

¢ In patients with albuminuria at baseline.
¢n patients with hematuria at baseline.

¢ One patient not evaluable.

(15% and 17 %, respectively), which is also similar to the 17% rate
observed with SOC in the CLEAR study (10). Collectively, these
data suggest that avacopan does not appear to increase the rate
of AEs or their severity level when added to SOC.

As anticipated with the use of cyclophosphamide or rituxi-
mab together with high-dose glucocorticoids, most SAEs were
infections, with similar rates occurring across all treatment arms.
No specific infection event was reported in more than one patient
in any treatment arm. These observations are encouraging when
considering the hypothetical risk of infection associated with other
complement inhibitors, such as eculizumab, which blocks the
formation of the membrane attack complex. In contrast, C5aR
inhibition with avacopan does not compromise the innate immune
system’s ability to generate the membrane attack complex (17),
which plays an important role in defense against pathogenic bac-
teria such as Neisseria meningitidis (18).

This study, collectively with findings from the CLEAR study,
offers insights about the potential impact of avacopan for the
treatment of ANCA-associated vasculitis based on improvement
in overall disease activity, renal parameters, and HRQoL. Although
the CLEAR study was designed to evaluate glucocorticoid-
sparing potential of avacopan, the present study was a follow-up

study designed specifically to evaluate the safety of avacopan in
patients receiving SOC.

The potential clinical benefit of avacopan was further sup-
ported in this study by dose-dependent effects seen in several
of the outcomes, with the 30-mg dose of avacopan appear-
ing to confer the greatest benefit. Early disease remission,
renal responses in patients with hematuria and albuminuria,
and renal function (eGFR) were all highest in the avacopan-30
group compared with the avacopan-10 and SOC-only groups.
These observations were evident in patients who had renal
disease at baseline, in whom a significant improvement in
eGFR in the avacopan-30 arm appeared to occur more quickly
by day 29 compared with the SOC-only arm. Additionally, both
urinary MCP-1 (a renal inflammatory marker that correlates
with poorer outcomes) and serum CRP also improved more
quickly with avacopan-30. Collectively, these data suggest
that avacopan may provide additional benefit when added to
SOC, and when considering all available data to date, 30 mg
avacopan twice daily appears to be the optimal dose based on
the various clinical outcomes measures in this study.

Interestingly, the assessments of HRQoL showed that the
addition of avacopan to SOC led to broad improvements in
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various aspects of well-being, including bodily pain, vitality, mental
health, physical functioning, and emotional role. Findings from the
current study suggest that the clinical benefits derived from ava-
copan underlie the observed improvement in HRQoL relative to
that seen with SOC alone.

This study has important limitations to consider. First, the
study had a relatively small sample size and was not powered
to detect differences between avacopan or SOC-only arms,
among subgroups of patients such as those with newly diag-
nosed versus relapsed disease status, or on the basis of char-
acteristics such as ANCA type. Second, the 12-week treatment
duration does not allow the evaluation of the long-term effects
of avacopan. Third, a minority of patients received a cyclo-
phosphamide-based regimen. However, based on results of
the CLEAR study, in which a cyclophosphamide-based regi-
men was used in the majority of patients, avacopan appeared
to be well tolerated and showed clinical activity when adminis-
tered with either rituximab or cyclophosphamide.

Finally, it is important to note that all patients in the CLASSIC
study were given what is considered a standard dose of gluco-
corticoids. Avacopan is not intended to be an add-on therapy, but
rather one that reduces risk of AEs by reducing or eliminating the
need for glucocorticoids. As such, approval of avacopan-based
regimens is expected to be based on demonstration of noninfe-
riority to SOC combined with improving safety and tolerability of
reduced exposure to glucocorticoids (19).

In summary, treatment with avacopan did not appear to
exacerbate the toxicities of SOC treatment. The addition of avaco-
pan, particularly the 30-mg twice daily dose, appeared to improve
the clinical activity of the SOC and improve HRQoL. Based on
these observations and those of the CLEAR study, avacopan may
have an important role in the treatment of patients with severe
ANCA-associated vasculitis. A phase 3 study of 12 months’ dura-
tion evaluating avacopan in the absence of high-dose glucocorti-
coid versus the standard high-dose glucocorticoid SOC regimen
in patients with ANCA-associated vasculitis treated concomitantly
with rituximab or cyclophosphamide/azathioprine has been com-
pleted (NCT02994927; 19).
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