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ABSTRACT

Background This study evaluated the efficacy and safety
of avacopan versus a prednisone taper in the subgroup

of patients with antineutrophil cytoplasmic antibody-
associated vasculitis (granulomatosis with polyangiitis
(GPA) or microscopic polyangiitis (MPA)) receiving
cyclophosphamide (CYC) followed by azathioprine (or
mycophenolate mofetil) in the ADVOCATE trial.

Methods Key efficacy outcomes were remission at

week 26 and sustained remission at week 52. Additional
outcomes included glucocorticoid toxicity, estimated
glomerular filtration rate (eGFR), urinary albumin-to-
creatinine ratio (UACR) and safety.

Results Of 330 patients receiving study medication, 116
(35.2%) received CYC (avacopan group, n=59; prednisone
taper group, n=57). Remission at week 26 and sustained
remission at week 52 were achieved by 37/59 (62.7%) and
33/59 (55.9%) patients in the avacopan group and 34/57
(59.6%) and 30/57 (52.6%) in the prednisone taper group,
respectively. Over 52 weeks, relapses were observed in
13.0% in the avacopan group and 22.6% in the prednisone
taper group. Improvement in eGFR, speed of albuminuria
reduction and differences in glucocorticoid toxicity
favoured the avacopan group. Serious adverse events
occurred in 55.9% and 56.1% of patients in the avacopan
and prednisone taper groups, respectively.

Conclusions This subgroup analysis of patients who
received CYC shows similar rates of remission in the
avacopan and prednisone taper groups. Compared with
the prednisone taper regimen, the avacopan regimen was
associated with a numerically lower relapse rate, greater
improvement in eGFR, faster reduction in UACR, lower
glucocorticoid-related toxicity and similar overall safety.
These results support the use of avacopan in combination
with CYC to treat GPA or MPA.

Trial registration number NCT02994927.

INTRODUCTION

Effective management of antineutrophil cyto-
plasmic antibody (ANCA)-associated vascu-
litis (AAV) involves controlling the disease
while reducing the side effects of treatment.

8 David R. W. Jayne © °

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Inthe phase 3 randomised ADVOCATE trial in patients
with antineutrophil cytoplasmic antibody-associated
vasculitis (granulomatosis with polyangiitis (GPA) or
microscopic polyangiitis (MPA)) who received thera-
py to induce remission with rituximab (RTX) or cyclo-
phosphamide (CYC), avacopan was non-inferior to a
prednisone taper in achieving remission at week 26
and superior in sustaining remission at week 52. A
previous subgroup analysis demonstrated the safety
and efficacy of avacopan versus a prednisone taper
in patients with GPA or MPA who received RTX to
induce remission.

WHAT THIS STUDY ADDS

= These post hoc analyses demonstrated the efficacy
and safety of avacopan in the treatment of patients
with GPA or MPA receiving background induction
therapy with CYC.

= Among patients who received CYC induction, those
in the avacopan group had similar efficacy with
respect to rates of remission at week 26 and sus-
tained remission at week 52 compared with those in
the prednisone taper group.

= Compared with prednisone taper, receipt of avaco-
pan was associated with improved kidney function,
less glucocorticoid-related toxicity and fewer re-
lapses. Overall safety outcomes were similar in both
groups.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Results from this study support the use of avacopan
in combination with CYC for the treatment of GPA

or MPA.

For over five decades, cyclophosphamide
(CYC), an alkylating agent, has been used in
combination with glucocorticoids (GCs) to
induce remission in patients with AAV.! CYC
remains relevant as illustrated by its ongoing
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inclusion in clinical guidelines as a treatment option
for AAV.*" Studies have found comparable effective-
ness of rituximab (RTX) and CYC’® in inducing remis-
sion in AAV, and both treatments have historically been
combined with similar GC regimens. Nonetheless, some
people with AAV continue to experience poor outcomes
including death, relapse, end-stage kidney disease and
GC toxicity.” ™

Avacopan is an orally administered small-molecule
complement 5a (Cba) receptor 1 antagonist that selec-
tively blocks the effects of Cba through this receptor,
including blocking neutrophil chemoattraction and
activation.'* In the phase 8 randomised ADVOCATE
trial in patients with AAV (granulomatosis with poly-
angiitis (GPA) or microscopic polyangiitis (MPA)) who
received RTX or CYC to induce remission, the addition
of avacopan was non-inferior to a prednisone taper in
achieving remission at week 26 and superior in sustaining
remission at week 52.'* A previous subgroup analysis eval-
uated the efficacy and safety of avacopan versus a pred-
nisone taper in patients with GPA or MPA who received
induction therapy with RTX." Because CYC continues to
be used in practice, especially when response to RTX is
inadequate or access to RTX is limited, and as avacopan
availability broadens, it is important to understand
the efficacy and safety of concurrent use of CYC and
avacopan. This subgroup analysis aims to investigate the
efficacy and safety of avacopan in patients who received
background induction therapy with CYC followed by
azathioprine (AZA) or mycophenolate mofetil (MMF).

MATERIALS AND METHODS

Study design

This analysis of patients treated with CYC was a prespec-
ified subgroup analysis of ADVOCATE—a multicentre,
randomised, double-blind, double-dummy, active-
controlled trial (NCT02994927)." Details of the ADVO-
CATE trial have been previously published.'* Briefly,
avacopan (30mg twice a day) or a matching placebo was
administered for 52 weeks, randomly assigned (1:1) using
an interactive web-response system and a minimisation
algorithm to maintain balance between the treatment
groups. Prednisone or matching placebo was adminis-
tered on a tapering schedule over 20 weeks (60 mg per
day tapered to discontinuation by week 21). Selection
of RTX or CYC induction immunosuppressive therapy
was at the discretion of the investigator, and randomisa-
tion was performed centrally and stratified according to
disease status (newly diagnosed or relapsing), ANCA type
(anti-proteinase 3 (PR3) or anti-myeloperoxidase (MPO)
positive), and immunosuppressive therapy chosen (RTX
or CYC). CYC was administered intravenously at a dose
of 15mg/kg of body weight up to 1.2g on day 1 and at
weeks 2, 4, 7, 10 and 13 or orally at a dose of 2mg/kg
up to 200mg per day for 14 weeks. Dosing was adjusted
based on estimated glomerular filtration rate (eGFR),
age, white blood cell (WBC) count at the study visit and

WBC nadir between intravenous pulses. From week 15,
CYC was followed by oral AZA at a target dose of 2mg/kg
per day or MMF at a target dose of 2g/day if AZA was not
tolerated. GC treatment during the screening period was
tapered to <20mg of prednisone-equivalent before the
patient enrolled in the trial, and this open-label GC treat-
ment was further tapered to discontinuation by the end
of week 4 of the trial. Patients in either treatment group
who had worsening disease that involved a major item
in the Birmingham Vasculitis Activity Score (BVAS)'®
could be treated with rescue therapy consisting of intra-
venous GCs (typically 0.5-1g/day of methylprednisolone
for 3days), oral GCs or both, tapered according to the
patient’s condition. BVAS V.3 was used, with major BVAS
items derived from the BVAS for Wegener’s granuloma-
tosis version.'®'” The study protocol and any changes
made are available online as part of online supplemental
material of the original ADVOCATE report."*

Patients

Patients with GPA or MPA were enrolled at 143 centres
across 20 countries. Detailed inclusion and exclusion
criteria for each study were previously reported.'* Briefly,
eligible patients had newly diagnosed or relapsing GPA
or MPA, according to the Chapel Hill Consensus Confer-
ence definitions;'® a current or history of a positive test
result for anti-PR3 or anti-MPO; an eGFR of at least
15mL/min/1.73 m? of body surface area; and at least
one major or three minor items or at least the two renal
items of haematuria and proteinuria on the BVAS V.3.'°

Efficacy outcomes

The key efficacy outcomes were remission at week 26,
defined as a BVAS of 0 and no receipt of GCs for GPA
or MPA within 4 weeks before the week 26 visit, and
sustained remission, defined as BVAS of 0 at weeks 26 and
52 without any use of GCs for GPA or MPA during the
4-week period preceding and including the weeks 26 and
52 visits and no relapse between weeks 26 and 52. Relapse
was defined as a return of active vasculitis after previous
achievement of a BVAS of 0 at any time that involved
one or two minor BVAS items for at least two consecutive
study visits, at least one major BVAS item, or at least three
minor BVAS items. Exploratory analyses summarised the
proportion of patients experiencing a relapse under two
conditions: (1) the first time after achieving remission at
week 26 and (2) the first time after achieving a BVAS of
0 at any time.

Additional outcomes in exploratory analyses included
GC use (presented as mg prednisone-equivalent) and
the Glucocorticoid Toxicity Index (GTI)." Lower scores
indicate lesser severity of toxic effects for both the GTI
Cumulative Worsening Score (GTI-CWS) and the GTI
Aggregate Improvement Score (GTI-AIS), the two compo-
nents of the GTI. In patients with kidney involvement at
baseline, based on investigator-assessed BVAS, changes in
eGFR and urinary albumin-to-creatinine ratio (UACR) (in
patients with albuminuria (UACR >10mg/g creatinine))
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Table 1 Baseline demographics and clinical characteristics of study participants who received CYC in the ADVOCATE trial

Characteristic Prednisone taper+CYC (N=57) Avacopan+CYC (N=59) Total (N=116)
Age, years, mean (SD) 61.7 (11.0) 63.8 (12.6) 62.7 (11.9)
Sex, n (%)

Male 36 (63.2) 37 (62.7) 73 (62.9)

Female 21 (36.8) 22 (37.3) 43 (37.1)
Race, n (%)

White 48 (84.2) 49 (83.1) 97 (83.6)

Asian 7 (12.3) 6 (10.2) 13 (11.2)

Black or African American 0(0) 1(1.7) 1(0.9)

Other 2 (3.5) 3(5.1) 5(4.3)
Body mass index, kg/m?, mean (SD) 27.1 (6.5) 27.0 (5.9) 27.1 (5.7)
Vasculitis disease status, n (%)

Newly diagnosed 52 (91.2) 52 (88.1) 104 (89.7)

Relapsed 5(8.8) 7(11.9) 12 (10.3)
ANCA type, n (%)

Anti-PR3 21 (36.8) 22 (37.3) 43 (37.1)

Anti-MPO 36 (63.2) 37 (62.7) 73 (62.9)
Type of vasculitis, n (%)

Granulomatosis with polyangiitis 26 (45.6) 26 (44.1) 52 (44.8)

Microscopic polyangiitis 31 (54.4) 33 (55.9) 64 (55.2)
Duration of ANCA-associated vasculitis, 0.2 (0-69.5) 0.2 (0-65.3) 0.2 (0-69.5)
months, median (range)
BVAS, mean (SD) 17.2 (4.7) 17.9 (6.9) 17.6 (5.3)
VDI score, mean (SD) 0.2 (0.7) 0.3(1.1) 0.2 (0.9)
Kidney involvement at baseline, n (%) 52 (91.2) 53 (89.8) 105 (90.5)
eGFR, mL/min/1.73 m?, mean (SD)* 43.7 (28.8) (52) 34.5 (20.3) (50) ND
(number of patients)

eGFR <30mL/min/1.73 m?, mean (SD)* 22.3 (4.6) (24) 21.2 (4.7) (26) ND

(number of patients)
UACR, mg/g, geometric meant 307.6 608.4 ND

UACR >10mg/g creatinine, n (%) 51 (89.5) 49 (83.1) 100 (86.2)
GC use during screening period, n (%)

Any 49 (86.0) 42 (71.2) 91 (78.4)

Oral 37 (64.9) 30 (50.8) 67 (57.8)

Intravenoust 36 (63.2) 23 (39.0) 59 (50.9)
Study supplied CYC, n (%)

Oral 6 (10.5) 8 (13.6) 14 (12.1)

Intravenous 51 (89.5) 51 (86.4) 102 (87.9)

*Baseline eGFR in patients with kidney involvement at baseline on the basis of investigator-assessed BVAS.

TBaseline UACR in patients with albuminuria (>10mg/g creatinine).

FIntravenous GCs typically consisted of 0.5-1 g/day of methylprednisolone for 3days.
ANCA, antineutrophil cytoplasmic antibody; BVAS, Birmingham Vasculitis Activity Score; CYC, cyclophosphamide; eGFR, estimated
glomerular filtration rate; GC, glucocorticoid; MPO, myeloperoxidase; ND, not determined; PR3, proteinase-3; UACR, urinary albumin-to-

creatinine ratio; VDI, Vasculitis Damage Index.

were assessed. Change in eGFR among patients with
a baseline eGFR less than 30mL/min/1.73m? was also
analysed. eGFR (in mL/min/1.73m?) was calculated
using the serum creatinine-based formula (Modification

of Diet in Renal Disease) for adults,20 the Japanese equa-
tion for Japanese adults® and the modified Schwartz
equation for adolescents.”” Change from baseline in
health-related quality of life (HRQoL) was assessed using
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Table 2 Rates of remission, sustained remission and relapse by treatment group among study participants who received
CYC in the ADVOCATE trial

Outcome Prednisone taper+CYC (N=57) Avacopan+CYC (N=59)
Remission* at week 26, n (%) 34 (59.6) 37 (62.7)
Difference in percentages (95% Cl) 3.1 (-14.7 t0 20.8)
Sustained remissiont at week 52, n (%) 30 (52.6) 33 (565.9)
Difference in percentages (95% Cl) 3.3 (-14.8 t0 21.4)
Relapset rate after remission at week 26, n/N1 (%) 3/34 (8.8) 3/37 (8.1)
Difference in percentages (95% ClI) -0.7 (-17.5t0 -17.3)
Relapset rate after a BVAS of 0 at any time, n/N1 (%) 12/53 (22.6) 7/54 (13.0)

HR (95% Cl) 0.53 (0.21 to 1.35)

N1=number of patients with observed data.

*Remission was defined as a BVAS of 0 and no receipt of glucocorticoids for ANCA-associated vasculitis within 4 weeks before the week 26
visit.

TSustained remission defined as a BVAS of 0 at week 26 and week 52 without any use of glucocorticoids for ANCA-associated vasculitis
during the 4-week periods preceding and including the week 26 and week 52 visits and no relapse between week 26 and week 52.
FRelapse was defined as a return of vasculitis activity on the basis of one or two minor BVAS items for at least two consecutive study visits,

at least one major BVAS item, or at least three minor BVAS items.

ANCA, antineutrophil cytoplasmic antibody; BVAS, Birmingham Vasculitis Activity Score; CYC, cyclophosphamide.

the 36-Item Short Form Health Survey Questionnaire
(SF-36) V.2** and EuroQoL Group 5-Dimensions 5-Level
Questionnaire (EQ-5D-5L).%*

Safety outcomes

Safety outcomes included incidence of adverse events
(AEs) and serious AEs (SAEs). Data were collected and
coded using the Medical Dictionary for Regulatory Activ-
ities V.19.1* and graded according to the Common
Terminology Criteria for Adverse Events V.5.0.%

Statistical analysis

The efficacy and safety analysis sets comprised the
intention-to-treat population, which included all
randomised patients who received at least one dose of
the blinded study drug. The summary statistics for the
outcome measures in this subgroup analysis were prespec-
ified. No statistical inference or hypothesis testing was
conducted.

Data were summarised descriptively by the treatment
group. Means, medians, ranges, SDs and SEMs were
calculated for continuous variables. Frequency counts
and percentages were presented for categorical variables.

The proportion of patients achieving disease remission
at week 26 and sustained disease remission at week 52
and two-sided 95% ClIs for the difference in proportions
(avacopan minus prednisone taper) were calculated
using the Wald method. The Cox proportional hazard
model was used to estimate the HR of time to relapse
at any time between those receiving avacopan and those
receiving prednisone taper. Missing data were imputed as
not achieving remission (week 26) or sustained remission
(week 52).

For changes from baseline, least squares (LS) means
and 95% CIs or SEMs were reported and estimated
from mixed-effects models for repeated measures with

treatment group, visit and treatment-by-visit interaction
as factors and baseline as a covariate. These analyses
were exploratory in nature. Patients were considered as
repeated measure units over visits. Logarithmic transfor-
mations were applied to the UACR data before fitting
the model, and 95% CIs were transformed back to the
original scale. Percent changes from baseline in UACR
were calculated based on ratios of geometric means of
visit over baseline. No imputation was performed for
missing data. All statistical analyses were performed using
Statistical Analysis System (SAS) software (V.9.4 of SAS
for Windows, SAS Institute).

Site investigators collected data, and ChemoCentryx (a
wholly owned subsidiary of Amgen) sponsored the trial
and provided trial medication. Medpace conducted the
trial and data analysis with guidance from ChemoCen-
tryx. Amgen conducted additional data analysis.

RESULTS
Patients
A total of 331 patients were randomised but 1 patient
did not receive study medication. Of the 330 patients
who received study medication, 116 (35.2%) received
CYC and comprised the subgroup analysis set (avacopan
group, n=59; prednisone taper group, n=57). A total of 14
patients received oral CYC and 102 received intravenous
CYC. Of the 14 patients receiving oral CYC, six stopped
before completing week 14 (avacopan group, n=5 (stop-
ping day range: 47-92); prednisone taper group, n=1
(CYC use not recorded)). Of the remaining 102 patients
receiving intravenous CYC, 26 (avacopan group, n=12;
prednisone taper group, n=14) received fewer than six
doses from day 1 to week 13.

Most demographic and baseline clinical characteris-
tics of the CYC subgroup were similar between the two
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Table 3 Glucocorticoid use and GTlI among patients by treatment group

Outcome

Prednisone taper+CYC (N=57)

Avacopan+CYC (N=59)

Glucocorticoid use
Screening (weeks -2 to 0)
n (%)
Dose (mg prednisone-equivalent)*
Mean
Median (range)
Weeks 0 to 26
n (%)
Dose (mg prednisone-equivalent)*
Mean
Median (range)
Weeks 26 to 52
n/N1 (%)
Dose (mg prednisone-equivalent)*
Mean
Median (range)
Weeks 0 to 52
n (%)
Dose (mg prednisone-equivalent)*
Mean
Median (range)
GTI
GTI-CWSt
Week 13
Difference (95% ClI)
Week 26
Difference (95% Cl)
GTI-AIST
Week 13
Difference (95% ClI)
Week 26
Difference (95% ClI)

N1=number of patients with observed data.

49 (86.0)

1270
1038 (0-4185)

57 (100.0)

3550
2810 (760-9945)

22 (41.5)

642
0 (0-4375)

57 (100.0)

4147
2920 (760-11665)

40.7 (29.2, 52.2)
~12.7 (-28.8 to 3.4)
65.7 (53.9, 77.4)
-20.4 (-36.9 to —3.9)

27.0 (15.4, 38.7)
~17.4 (-33.8 to —1.1)
33.1 (21.2, 45.0)
~21.5 (-38.2 to -4.8)

42 (71.2)

988
500 (0-4010)

40 (67.8)

1296
280 (0-11705)

16 (30.2)

310
0 (0-2980)

42 (71.2)

1575

285 (0-12725)

28.0 (16.7, 39.3)

45.3 (33.7, 56.8)

9.6 (-1.9, 21.1)

11.6 (~0.1, 23.4)

*All doses were converted to prednisone-equivalent (mg) and are calculated as total dose during a specified period. The prednisone-
equivalent dose includes both intravenous and oral use of glucocorticoids. The n (%) data are the number of patients who used any

glucocorticoids during the period, and mean and median (range) data are for all patients in the period.

TData represent LS mean (95% Cl). The GTI-CWS ranges from 0 to 410, with higher scores indicating greater severity of toxic effects. The
GTI-AIS ranges from —317 to 410, with higher scores indicating greater severity of toxic effects.
AIS, Aggregate Improvement Score; CWS, Cumulative Worsening Score; CYC, cyclophosphamide; GTI, Glucocorticoid Toxicity Index; LS,

least squares.

treatment groups (table 1) and did not differ appreciably
from those of the entire ADVOCATE study population,
except that the proportion of newly diagnosed patients
was higher in this subgroup (89.7%) than in the whole
study population (69.4%)."* Mean (SD) age was 62.7
(11.9) years; 62.9% of patients were male, and 83.6%
were white. More patients were positive for anti-MPO
(avacopan group, 62.7%; prednisone taper group, 63.2%)

than for anti-PR3. Most patients had kidney involvement
(90.5%) and a UACR 210mg/g (93.1%). Mean (SD)
baseline eGFR for patients with kidney involvement was
34.5 (20.3) mL/min/1.73 m? in the avacopan group and
43.7 (28.8) mL/min/1.73 m? in the prednisone taper
group. Baseline geometric mean UACR was higher in
the avacopan group than in the prednisone taper group
(608.4 vs 307.6mg/g). GC use during the screening
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Table 4 Use of non-protocol non-glucocorticoid
immunosuppressive medications

Prednisone
taper+CYC Avacopan+CYC
(N=57) (N=59)

Combined use of all non-protocol immunosuppressive
medications*, n (%)

Week 0 to week 52 14 (24.6) 10 (16.9)

Week 0 to week 26 11 (19.3) 7(11.9)

Week 26 to week 52 7 (12.3) 3(5.1)
Rituximab, n (%)

Week 0 to week 26 10 (17.5) 4 (6.8)

Week 26 to week 52 6 (10.5) 3.4)

Week 0 to week 52 13 (22.8) 6 (10.2)
CYCt, n (%)

Week 15 to week 26 2 (3.5) 2 (3.4)

Week 26 to week 52 1(1.8) 1(1.7)

Week 15 to week 52 2 (3.5) 3(5.1)
Azathioprinet, n (%)

Week 0 to week 15 0(0.0) 1(1.7)

*Non-protocol immunosuppressive medications could have
included abatacept, alemtuzumab, azathioprine administered
prior to week 15T; belimumab, CYC administered after week 15;
cyclosporine, leflunomide, methotrexate, methotrexate sodium,
MMF and/or mycophenolate sodium prior to week 15T; rituximab,
tacrolimus or other medications.

TReceiving CYC after week 15, azathioprine prior to week 15

or MMF and/or mycophenolate sodium prior to week 15 was
considered non-protocol administration.

CYC, cyclophosphamide; MMF, mycophenolate mofetil.

period was lower in the avacopan than in the prednisone
taper group (71.2% vs 86.0%).

Efficacy

Remission

Remission at week 26 was observed in 37/59 patients
(62.7%) in the avacopan group and 34/57 patients
(59.6%) in the prednisone taper group (difference,
3.1%; 95% CI -14.7 to 20.8) (table 2). Sustained remis-
sion at week 52 was observed in 33/59 patients (55.9%)
in the avacopan group and 30/57 patients (52.6%) in the
prednisone taper group (difference, 3.3%; 95% CI -14.8
to 21.4).

Relapse

The relapse rate after achieving a BVAS of 0 at any
time was 13.0% (7/54 patients) in the avacopan group
compared with 22.6% (12/53 patients) in the prednisone
taper group (HR, 0.53; 95% CI 0.21 to 1.35; reduction
in relapse risk, 47%). The relapse rate for patients who
achieved remission at week 26 was 8.1% (3/37 patients)
in the avacopan group and 8.8% (3/34 patients) in the
prednisone taper group (table 2).

Glucocorticoid use

The total GC use over 52 weeks was lower in the avacopan
group than in the prednisone taper group (table 3), with
a mean total prednisone-equivalent dose of all oral and
intravenous GCs of 1575mg in the avacopan group and
4147mg in the prednisone taper group (median dose
of 285mg (range, 0-12725mg) and 2920mg (range,
760-11665mg), respectively).

Glucocorticoid toxicity

GC-induced toxicity, as assessed by the GTI, was greater in
the prednisone taper group than in the avacopan group
(table 3). The LS mean (95% CI) GTI-CWS at week 26
was 45.3 (33.7 to 56.8) in the avacopan group and 65.7
(53.9 to 77.4) in the prednisone taper group, with an LS
mean (95% CI) difference of -20.4 (-36.9 to -3.9). The
LS mean (95% CI) GTI-AIS at week 26 was 11.6 (-0.1 to
23.4) in the avacopan group and 33.1 (21.2 to 45.0) in
the prednisone taper group, with an LS mean (95% CI)
difference of —21.5 (-38.2 to —4.8).

Use of immunosuppressive medications in addition to CYC

The use of non-protocol non-GC immunosuppressive
medications in addition to CYC is shown in table 4. In
the avacopan and prednisone taper groups, respectively,
non-protocol immunosuppressive medications were used
in 11.9% (7/59) and 19.3% (11/57) of patients between
week 0 and week 26; 5.1% (3/59) and 12.3% (7/57)
of patients between week 26 and week 52; and 16.9%
(10/59) and 24.6% (14/57) of patients between week 0
and week 52. All use of immunosuppressive medications
during the trial is detailed in online supplemental table
S1.

Kidney function

Kidney function improved in patients with kidney involve-
ment at baseline with both treatments. From a baseline
mean eGFR (SD) of 34.5 (20.3) mL/min/1.73 m? in the
avacopan group and 43.7 (28.8) mL/min/1.73 m? in
the prednisone taper group, LS mean change (SEM) in
eGFR at week 52 was 9.5 (1.9) mL/min/1.73 m? in the
avacopan group and 6.4 (1.8) mL/min/1.73 m? in the
prednisone taper group (figure 1). For the 50 patients
with an eGFR <30 mL/min/1.73 m? at baseline, where
mean eGFR (SD) at baseline was similar between treat-
ment groups (21.2 (4.7) mL/min/1.73 m? for the
avacopan group (n=26); 22.3 (4.6) mL/min/1.73 m? for
the prednisone taper group (n=24)), LS mean change
(SEM) in eGFR at week 52 was 19.2 (2.1) mL/min/1.73
m?” in the avacopan group and 9.9 (2.1) mL/min/1.78 m*
in the prednisone taper group.

In patients with albuminuria >10mg/g creatinine
at baseline, improvement in UACR occurred more
rapidly in the avacopan group than in the prednisone
taper group (figure 2). At week 2 and week 4, LS mean
change in UACR was -21% and -36%, respectively, in the
avacopan group and 10% and -9%, respectively, in the
prednisone taper group. LS mean (95% CI) difference
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Figure 1

Change from baseline in eGFR in patients with (A) kidney involvement at baseline and (B) kidney involvement and

an eGFR <30mL/min/1.73 m? at baseline. LS mean and SEM are from mixed-effects models for repeated measures with
treatment group, visit and treatment-by-visit interaction as factors and baseline as a covariate. CYC, cyclophosphamide; eGFR,

estimated glomerular filtration rate; LS, least squares.

between treatments at week 2 and week 4 was —28% (-52
to 8) and -30% (-53 to 5), respectively. By week 52, the
improvements in UACR were similar in both treatment
groups, with a >75% decrease from baseline.

Health-related quality of life

HRQoL, evaluated using the SF-36 and EQ-5D-5L ques-
tionnaires, improved with both treatments (online
supplemental figure SIA, B and table S2). LS mean

change from baseline was greater in the avacopan group
than in the prednisone taper group at week 26 and week
52 across all SF-36 domains (online supplemental table
S2). LS mean (95% CI) for EQ-5D-5L Index Score and
EQ-5D-5L Visual Analogue Scale score improved more in
patients in the avacopan group than in those in the pred-
nisone taper group (online supplemental figure S1C, D
and table S2).

Geetha D, et al. RMD Open 2025;11:¢005743. doi:10.1136/rmdopen-2025-005743


https://dx.doi.org/10.1136/rmdopen-2025-005743
https://dx.doi.org/10.1136/rmdopen-2025-005743
https://dx.doi.org/10.1136/rmdopen-2025-005743
https://dx.doi.org/10.1136/rmdopen-2025-005743
https://dx.doi.org/10.1136/rmdopen-2025-005743
https://dx.doi.org/10.1136/rmdopen-2025-005743

40+

20- H

I
N
o

1

5

LS Mean (SEM)

Prednisone Taper + CYC (N = 51)

—@— Avacopan + CYC (N = 49)

UACR Change From Baseline (%)

—-80- Baseline UACR, geometric mean
Prednisone taper: 307.6 mg/g
Avacopan: 608.4 mg/g

T

_1 00 LI T T T T T
012 4 13 26 39 52
Study Week
Prednisone, N=515150 50 48 43 43 43
Avacopan, N =494948 47 46 43 43 39

Figure 2 Percentage change from baseline in UACR in patients with albuminuria (>10mg/g creatinine) at baseline. Geometric
means are from mixed-effects models for repeated measures with the treatment group, visit and treatment-by-visit interaction
as factors and baseline as a covariate. Logarithmic transformations were applied to the data before fitting the model. Percent

changes from baseline are based on ratios of geometric means of visit over baseline. CYC, cyclophosphamide; LS, least

squares; UACR, urinary albumin-to-creatinine ratio.

Safety

Safety results for the overall study population have been
previously published.14 For the 116 patients who received
CYC as background induction therapy, SAEs occurred in

Table 5 Summary data on treatment emergent adverse
events among study participants

Prednisone
taper+CYC Avacopan+CYC
Outcome (N=57) (N=59)
Any adverse event, n (%) 56 (98.2) 59 (100.0)
Number of events 900 705
Any infection, n (%) 47 (82.5) 45 (76.3)
Number of events 103 97
Any serious adverse event, 32 (56.1) 33 (55.9)
n (%)
Number of events 75 54
Any serious infection, n (%) 10 (17.5) 11 (18.6)
Number of events 12 13
Discontinuation of trial 12 (21.1) 14 (23.7)
medication due to adverse
event, n (%)
Serious adverse event 2 (3.5) 6(10.2)
of abnormality on liver-
function testing, n (%)
Death, n (%) 1(1.8) 2 (3.4)

CYC, cyclophosphamide.

33/59 patients (55.9%; 54 events) in the avacopan group
and 32/57 patients (56.1%; 75 events) in the prednisone
taper group (table 5). Serious infections occurred in
11/59 patients (18.6%; 13 events) in the avacopan group
and 10/57 patients (17.5%; 12 events) in the prednisone
taper group. The SAE of an abnormality on liver-function
testing occurred in six patients (10.2%) in the avacopan
group and two patients (3.5%) in the prednisone taper
group. These SAEs occurred between days 43 and 131 in
the avacopan group and days 8 to 10 in the prednisone
taper group. Two patients (3.4%) died in the avacopan
group (one patient developed pneumonia and had been
oft avacopan for 110 days; one patient developed wors-
ening GPA and had been off avacopan for 79 days), and
one patient (1.8%) died in the prednisone taper group
(infectious pleural effusion).

DISCUSSION

Results of this subgroup analysis suggest that avacopan
in combination with CYC followed by AZA or MMF has
comparable efficacy to a prednisone taper in achieving
remission at week 26 and sustaining remission at week
52 in patients with GPA or MPA. Furthermore, rates of
relapse after achieving a BVAS of 0 at any time were lower
in the avacopan group than in the prednisone taper
group, despite most patients receiving a mainly AZA-
based maintenance immunosuppressive therapy during
this period. In addition to the efficacy outcomes of remis-
sion and relapse rates, other outcomes reported in this
study support the benefits of combining avacopan with
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CYC for inducing remission, including improvement in
eGFR, reduction in GC exposure and associated GC-re-
lated toxicity, and improvement in HRQoL.

While the LS mean increase in eGFR from baseline
to week 52 for patients with kidney involvement at base-
line favours the avacopan group, the overall mean eGFR
at baseline for patients receiving CYC in the avacopan
group was numerically lower than that for those in
the prednisone taper group, making interpretation of
these results challenging. However, after restricting this
analysis to participants with a baseline eGFR <30mL/
min/1.73 mg, baseline eGFR became more compa-
rable between groups, and improvements in eGFR still
favoured avacopan. These kidney benefits are supported
even further by the early improvements in UACR for the
avacopan group. Collectively, these observations support
the key role of avacopan in combination with CYC in
achieving rapid and sustained improvement in kidney
function compared with a prednisone taper.

Though the avacopan and prednisone taper groups had
similar efficacy outcomes, numerically fewer patients in
the avacopan group compared with the prednisone group
used non-protocol non-GC immunosuppressive medi-
cations over 52 weeks, with both groups having similar
evaluated patterns of background CYC use. Furthermore,
patients receiving avacopan in combination with CYC
followed by AZA or MMF achieved these outcomes while
also experiencing a reduced burden of GC exposure, as
reflected in the difference in total GC dose and the GTI
scores. The exact mechanism by which avacopan exerts
its effect in GPA/MPA remains unknown. However, as a
Cba receptor 1 antagonist blocking neutrophil chemoat-
traction and activation, avacopan may impact an aspect of
the pathophysiology of GPA/MPA not directly addressed
by other treatments.

The overall rates of SAEs, including serious infec-
tions, were similar between the avacopan and predni-
sone taper groups. However, the SAE of an abnormality
on liver-function testing occurred in 10.2% of patients
who received avacopan and 3.5% of those who received
a prednisone taper. Hepatic-related AEs are a known risk
of avacopan and detailed monitoring for and manage-
ment of these have been incorporated into the drug label
in many countries.?’

This subgroup analysis of patients treated with CYC
in ADVOCATE is particularly relevant for settings in
which CYC remains commonly used to treat GPA/MPA,
particularly in areas with less access to RTX or in patients
unable to tolerate or unresponsive to RTX. However, this
study has some limitations. First, patients with an eGFR
<15mL/min/1.73 m? and those with alveolar haemor-
rhage requiring mechanical ventilation were notincluded
in this study, and findings of the efficacy and safety of
avacopan combined with CYC to induce remission need
to be confirmed in these excluded groups. Second, the
data presented are from a subgroup of a small number
of patients in each treatment group; thus, only descrip-
tive evaluations are provided. When assessing the rates

of sustained remission in each treatment group, the
number of patients available for analysis was even smaller
because only patients achieving remission are included.
For these reasons, caution is needed when comparing
the observed efficacy outcomes here to those reported
in the overall trial or between treatment groups. Third,
selection of CYC as background therapy was at the discre-
tion of the investigator, which may further confound
differences in outcomes when comparing results among
those treated with CYC versus RTX because of the differ-
ences in baseline patient characteristics. For instance,
those treated with CYC compared with those treated
with RTX more often had newly diagnosed GPA/MPA
and were MPO-ANCA positive, both of which may have
selected for patients less likely to relapse,® potentially
influencing relapse rate and sustained remission results.
This study adds to a previous report on the efficacy of
avacopan when combined with RTX. Still, there remains
an absence of data on the efficacy of avacopan with the
combination of CYC with RTX or with CYC followed by
RTX instead of AZA, both of which are treatment strate-
gies recommended by current guidelines.*®'°

In conclusion, this analysis of the subgroup of patients
who received CYC followed by AZA or MMF in ADVO-
CATE suggests similar rates of remission in the avacopan
and prednisone taper groups. Compared with a stan-
dard prednisone taper, use of avacopan with a markedly
reduced GC regimen was associated with a numerically
lower relapse rate, greater improvement in eGFR, faster
reduction in UACR, less GC-related toxicity and greater
improvements in HRQoL with a safety profile similar to
what was seen in the overall study. These results support
the use of avacopan in combination with CYC to treat
GPA or MPA.
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