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Introduction: Kidney disease impacts long-term outcomes of patients with granulomatosis with poly-
angiitis (GPA) and microscopic polyangiitis (MPA). This post hoc analysis evaluated the effect of avacopan
in a subgroup of patients with GPA or MPA and kidney involvement at baseline from the ADVOCATE trial.

Methods: The analysis included a study population of 268 patients (of 330 patients, 81.2%). Key efficacy
outcomes were remission at week 26, sustained remission at week 52, and relapse after remission through
week 52. Changes in estimated glomerular filtration rate (eGFR) were analyzed overall and stratified by
baseline eGFR categories (= 90, 60-89, 45-59, 30-44, and 15-29 ml/min per 1.73 m?). Additional outcomes were
changes in albuminuria and hematuria, glucocorticoid (GC) use, glucocorticoid toxicity index (GTl), and safety.

Results: Remission at week 26 and sustained remission at week 52, respectively, were respectively ach-
ieved by 99 of 134 (73.9%) and 91 of 134 (67.9%) patients in the avacopan group and 95 of 134 (70.9%) and
76 of 134 (56.7%) in the prednisone taper group. Relapse rate after remission was lower in the avacopan
than in the prednisone taper group (9.4% vs. 20.9%; hazard ratio [95% confidence interval, Cl]: 0.43 [0.22-
0.85]). Recovery of kidney function, speed of reduction in albuminuria and hematuria, and changes in GTI
favored the avacopan group. No new safety issues were reported for this subset of patients.

Conclusion: In patients with GPA or MPA with kidney involvement, treatment with an avacopan regimen
compared with a prednisone taper regimen achieved similar rates of remission, improved recovery of
kidney function, led to faster reduction in albuminuria and hematuria, and lowered GC-related toxicity,
with an acceptable safety profile.
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(HRQoL) and mortality because of organ damage,” " as

G PA and MPA are subtypes of antineutrophil
well as toxicity from medications used to treat the dis-

cytoplasmic antibody (ANCA)-associated vascu-
11-13

litis that frequently manifest with kidney involve-
ment.'”’ In general, patients with GPA or MPA often
experience deterioration in health-related quality of life
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ease, including from the long-term use of GCs.

Avacopan is an orally administered small-molecule
complement 5a receptor-1 antagonist that inhibits the
interaction of complement 5a with complement 5a
receptor-1, blocking neutrophil chemoattraction and
activation.'” In the phase 3 ADVOCATE randomized
trial in patients with GPA or MPA who received
background immunosuppressive induction therapy
with cyclophosphamide (followed by therapy to
maintain remission with azathioprine or mycophenolate
mofetil) or rituximab, avacopan was noninferior to a
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prednisone taper in achieving remission at week 26 and
superior with regard to sustained remission at week
52.'" Because the severity of kidney disease is a key
factor in the long-term outcomes of patients with GPA
or MPA, this post hoc analysis of the ADVOCATE trial
was conducted to describe results in the subgroup of
patients with GPA or MPA and kidney involvement at
baseline.

METHODS

Study Design and Patients

Patients enrolled in ADVOCATE were included in this
analysis if they had kidney involvement of GPA or
MPA, defined as presence of baseline kidney manifes-
tations according to the Birmingham Vasculitis Activ-
ity Score (BVAS) version 3 renal domains'’ as assessed
by the investigator. ADVOCATE was a multicenter,
randomized, double-blind, double-dummy, active-
controlled trial (NCT02994927) that compared avaco-
pan with a prednisone taper in combination with
additional immunosuppressive medications in patients
with newly diagnosed or relapsed GPA or MPA."
Details of the ADVOCATE trial have been previously
published,14 and are summarized in the Supplementary
Methods.

ADVOCATE was conducted in compliance with the
Declaration of Helsinki, the International Council for
Harmonization Guidelines for Good Clinical Practice,
and local country regulations. The study protocols
were approved by each center’s institutional review
board or independent ethics committee. Patients or
their parent or guardian provided written informed
consent before study initiation.

Efficacy Outcomes

This article reports an exploratory post hoc analysis of
overall and kidney-specific outcomes in patients with
GPA or MPA and kidney involvement at baseline. The
overall outcomes were remission at week 26 (defined as
a BVAS of 0 and no receipt of GCs for the treatment of
GPA or MPA 4 weeks before week 26) and sustained
remission (defined as remission at week 26 and a BVAS
of 0 at week 52 with no receipt of GCs for the treatment
of GPA or MPA 4 weeks before week 52 and no relapse
between weeks 26 and 52). Relapse was defined as a
return of active vasculitis after the previous achieve-
ment of a BVAS of 0 at any time that involved 1 or 2
minor BVAS items for at least 2 consecutive study
visits, at least 1 major BVAS item, or at least 3 minor
BVAS items. Additional exploratory analyses included
the proportion of patients experiencing a first relapse
after achieving BVAS of 0, a kidney relapse (defined as
a recurrence of a kidney manifestation of vasculitis [per
the BVAS] after kidney manifestations of vasculitis had
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resolved, irrespective of any clinical intervention), and
a kidney relapse after remission (defined as recurrence
of a kidney manifestation of vasculitis [per the BVAS]
at weeks 39 and/or 52 after the primary endpoint of
remission was achieved at week 26).

eGFR (in ml/min per 1.73 m?®) was calculated using
the serum creatinine-based Modification of Diet in
Renal Disease formula for adults, ® the Japanese equa-
tion for Japanese adults,17 and the modified Schwartz
equation for adolescents.'® eGFR was analyzed as
measured irrespective of whether dialysis was initiated
on study. Change in eGFR was analyzed overall and
stratified by baseline eGFR categories of = 90 ml/min
per 1.73 m®, 60 to 89 ml/min per 1.73 m?, 45 to 59 ml/
min per 1.73 m?, 30 to 44 ml/min per 1.73 m?, 15 to 29
ml/min per 1.73 m?, and < 15 ml/min per 1.73 m’
(eligibility ~deviation), wherever applicable.'” An
additional analysis evaluated eGFR change as shifts in
eGFR category over the 52 weeks of the trial. For
albuminuria, the mean urinary albumin-to-creatinine
ratio (UACR) and the percentage of patients with
UACR > 300 mg/g creatinine” were determined,
different from earlier publications that determined
UACR > 10 mg/g creatinine. Hematuria was catego-
rized by number of red blood cells (RBCs)/high pow-
ered field (hpf) on central laboratory-assessed
urinalysis as none, 1 to < 10, 10 to 29, 30 to 49, 50 to
75, and > 75 RBCs/hpf.

Further exploratory analyses included use of GCs
(presented as mg prednisone equivalent), and GTI.*
Lower scores indicate lesser severity of toxic effects
both in the GTI cumulative worsening score and the
GTI aggregate improvement score. Change from base-
line in HRQoL was assessed using the 36-Item Short
Form Health Survey (SF-36) questionnaire version 2.**

Safety Outcomes

Safety outcomes included incidence of adverse events
(AEs) and serious AEs. Data were collected and coded
using the Medical Dictionary for Regulatory Activities
version 19.1”° and graded according to the Common
Terminology Criteria for Adverse Events version 5.0.%"

Statistical Analysis

Exploratory data were summarized descriptively and
stratified by treatment group. All analyses were con-
ducted in the modified intention-to-treat population,
defined as all randomly assigned patients who received
at least 1 dose of trial medication. The proportions of
patients achieving disease remission at week 26 and
sustaining disease remission at week 52 were deter-
mined. CIs for proportions were calculated using the
Clopper-Pearson method. CIs for difference in pro-
portions were calculated using the Wald method.

Kidney International Reports (2025) 10, 2751-2765
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Missing data were imputed as not achieving remission
(week 26) or sustained remission (week 52). The Cox
proportional hazard model was used to estimate the
hazard ratio of time to relapse and time to kidney
relapse. Proportional hazards were verified by incor-
porating a time-varying covariate in the Cox regression
model by creating an interaction of the treatment
groups and log of the time to relapse. For changes from
baseline, least squares (LS) mean and SEM were
calculated from mixed-effects models for repeated
measures with treatment group, visit, and treatment-
by-visit interaction as factors and baseline as a covar-
iate. Longitudinal measurements for the same patients
were considered as repeated measure units. Remission
and change from baseline were stratified by baseline
eGFR category (> 90, 6089, 45-59, 3044, and 15-29
ml/min per 1.73 m®). GTI aggregate improvement score,
GTI cumulative worsening score, and HRQoL outcomes
were analyzed using mixed-effects models for repeated
measures with treatment group, visit, treatment-by-
visit interaction, and stratification factors (newly
diagnosed or relapsed GPA or MPA, proteinase 3- or
myeloperoxidase-ANCA, and rituximab or cyclophos-
phamide) as covariates. All statistical analyses were
performed using Statistical Analysis System (SAS)
software (V.9.4 of SAS for Windows, SAS Institute).

RESULTS

Patients

In the ADVOCATE trial, 331 patients were randomized;
however, 1 did not receive study medication. Of the
330 patients who received study medication, 268
(81.2%) had kidney involvement at baseline and were
included in this kidney subgroup analysis (avacopan
group, 134; prednisone taper group, 134).

Most baseline clinical characteristics of the subgroup
were similar between the 2 treatment groups (Table 1)
and did not differ from those of the entire ADVOCATE
study population.'* Mean (SD) age was 61.5 (14.2)
years; 59.7% of patients were male and 84.3% were
White. Though balanced between treatment groups,
there were more patients positive for MPO-ANCA (n =
168) than PR3-ANCA (n = 100), most patients were
newly diagnosed (avacopan, 73.1%; prednisone taper,
74.6%), and most patients received induction treat-
ment with rituximab (60.8% [163/268]). Of the 268
patients with kidney involvement, 265 had available
baseline eGFR data. Mean (SD) baseline eGFR was 44.6
(27.7) ml/min per 1.73 m? in the avacopan group and
45.6 (27.3) ml/min per 1.73 m” in the prednisone taper
group. One patient with a baseline eGFR < 15 ml/min
per 1.73 m® was enrolled in each treatment group
(eligibility deviation). Mean (SD) UACR was higher in
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the avacopan group than in the prednisone taper group
(815.8 [1035.6] mg/g vs. 639.7 [829.2] mg/g); the per-
centage of patients with UACR > 300 mg/g creatinine™
at baseline was higher in the avacopan group than in
the prednisone taper group (60.4% [81/134 patients]
vs. 55.2% [74/134)).

Efficacy

Remission

Remission at week 26 was observed in 99 of 134 pa-
tients (73.9%) in the avacopan group and 95 of 134
patients (70.9%) in the prednisone taper group (esti-
mated common difference [95% CI]: 3.0% [—7.7% to
13.7%]) (Table 2). Across eGFR categories, patients in
both treatment groups achieved remission, with
numerically more in the avacopan group, except for the
eGFR = 90 ml/min per 1.73 m’ subcategory. Sustained
remission at week 52 was observed in 91 of 134 patients
(67.9%) in the avacopan group and 76 of 134 patients
(56.7%) in the prednisone taper group (estimated
common difference [95% CI]: 11.2% [-0.3% to
22.7%]). Across eGFR categories, sustained remission
rates were higher in the avacopan group except in the
eGFR = 90 ml/min per 1.73 m” subgroup (Table 2). At
weeks 4, 26, and 52, the percentages of patients with
active kidney manifestations were 20.3%, 2.4%, and
0.8%, respectively, in the avacopan group; and 14.4%,
4.7%, and 3.2%, respectively, in the prednisone taper
group (Figure la, b; Supplementary Table S1).

Relapse

The relapse rate after remission at any time was 9.4%
(12/128 patients) in the avacopan group compared with
20.9% (27/129 patients) in the prednisone taper group
(hazard ratio [95% CI]: 0.43 [0.22-0.85]), for a relapse
reduction risk of 57% (Table 2). The rate of kidney
relapse was 7.1% (9/126 patients) in the avacopan
group compared with 12.5% (16/128 patients) in the
prednisone taper group (hazard ratio [95% CI]: 0.54
[0.24-1.23]), with a risk reduction of 46% (Table 2).

Eight patients achieved remission at week 26, but
experienced a kidney relapse after remission. Of these 8
patients, 3 were in the avacopan group and 5 were in
the prednisone taper group (Supplementary Table S2).
The kidney manifestations were hypertension only for
1 patient; the other 7 patients had at least hematuria
and/or proteinuria. Five of 8 patients (62.5%) had
UACR > 300 mg/g at week 26. In addition, 5 of the 8
patients (62.5%) had = 10 RBCs/hpf on urinalysis at
week 26.

One hundred eighty-six patients achieved remission
at week 26 and did not experience a kidney relapse
after remission. Twenty of the 130 patients with
available urinalysis data (15.4%) had = 10 RBCs/hpf at
week 26. Thus, most patients who achieved remission
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Table 1. Demographic and baseline clinical characteristics for
patients with kidney involvement

D Geetha et al.: Avacopan for GPA/MPA With Kidney Involvement

Table 1. (Continued) Demographic and baseline clinical
characteristics for patients with kidney involvement

Prednisone taper, Avacopan,
Characteristic n= 134 n =134
Age, mean + SD, yrs 62.2 +13.9 609 + 14.6
Sex, n (%)
Male 76 (56.7) 84 (62.7)
Female 58 (43.3) 50 (37.3)
Vasculitis disease status, n (%)
Newly diagnosed 100 (74.6) 98 (73.1)
Relapsed 34 (25.4) 36 (26.9)
ANCA positivity status, n (%)
Proteinase 3 47 (35.1) 53 (39.6)
Myeloperoxidase 87 (64.9) 81 (60.4)
Vasculitis type, n (%)
GPA 63 (47.0) 65 (48.5)
MPA 71 (53.0) 69 (561.5)
BVAS®, mean + SD 176 £ 52 174 +58
BVAS organ involvement, n (%)
General 93 (69.4) 83 (61.9)
Ear, nose, and/or throat 44 (32.8) 49 (36.6)
Chest/lung 55 (41.0) 49 (36.6)
Mucous membranes/eyes 32 (23.9) 19 (14.2)
Cutaneous 17 (12.7) 22 (16.4)
Nervous sysfem 28 (20.9) 31 (23.1)
Abdominal 0 (0) 4 (3.0)
Cardiovascular 322 322
Kidney manifestation of vasculitis on the BVAS®, n (%)
RBC casts and/or glomerulonephritis 61 (45.5) 63 (47.0)
Hypertension 23 (17.2) 20 (14.9)
Proteinuria > 1+ or > 0.2 g/g creatinine 106 (79.1) 109 (81.3)
Hematuria = 10 RBCs/hpf 72 (63.7) 79 (59.0)
Serum creatinine 125-249 pmol/| 62 (46.3) 59 (44.0)
Serum creatinine 250-499 pmol/| 19 (14.2) 27 (20.1)
Serum creatinine = 500 pumol/I 0 (0.0) 1(0.7)
Rise in serum creatinine > 30% or fall in 20 (14.9) 18 (13.4)
creatinine
clearance > 25%
Other 0 (0.0) 1(0.7)
eGFR (ml/min per 1.73 m?), 456 + 27.3 44.6 + 27.7
mean + SD (range) (N1) (12.0-140.0) (14.0-117.0)
(134) (131)
eGFR category, 1 (%)
eGFR = 90 10 (7.5) 17 (12.7)
eGFR 60-89 25 (18.7) 16 (11.9)
eGFR 45-59 21 (16.7) 14 (10.4)
eGFR 30-44 30 (22.4) 32 (23.9)
eGFR 15-29 47 (35.1) 51 (38.1)
eGFR < 15° 10.7) 1(0.7)
Unknown 0 (0.0) 322
Hematuria, n (%)
< 10 RBCs/hpf 38 (28.4) 33 (24.6)
= 10 RBCs/hpf 92 (68.7) 97 (72.4)

Not assessed 4 (3.0) 4 (3.0)
UACR (mg/g), mean + SD (range) 639.7 + 829.2 8158 + 1035.6

(number of patients evaluated) (4.0-5367.0) (5.0-6461.0)

131) (128)
UACR categories (mg/g), n (%)

<10 322 322

10-300 54 (40.3) 44 (32.8)

> 300 74 (65.2) 81 (60.4)

Not assessed 322 6 (4.5)

(Continued)
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Prednisone taper, Avacopan,
Characteristic n =134 n= 134
SF-36%, mean + SD
(number of patients evaluated)
Physical Component Summary 40.4 +10.3 39.56 +£10.7
(130) (133)
Mental Component Summary 420+ 134 445+ 12.8
(130) (134)
Immunosuppressant use
i.v. rituximab 82 (61.2) 81 (60.4)
i.v. or oral cyclophosphamide 52 (38.8) 53 (39.6)

ANCA, antineutrophil cytoplasmic antibody, BVAS, Birmingham Vasculitis Activity
Score; eGFR, estimated glomerular filtration rate; GPA, granulomatosis with polyangiitis;
hpf, high powered field; MPA, microscopic polyangiitis; N1, number of patients evalu-
ated; RBC, red blood cell; SF-36, 36-Item Short Form Health Survey; UACR, urine
albumin-to-creatinine ratio.

*The BVAS is a composite measure of signs and symptoms in 9 organ systems. Scores
range from 0 to 63, with higher scores indicating more extensive disease activity.

PAs assessed by the adjudication committee.

CPatients included with eGFR < 15 were eligibility deviation.

9SF-36 Physical Component Summary and Mental Component Summary scores range
from 0 to 100, with higher scores indicating better quality of life.

and subsequently did not have a kidney relapse after
remission had < 10 RBCs/hpf on urinalysis at week 26,
whereas most of those who did have a kidney relapse
after remission had = 10 RBCs/hpf.

Change in eGFR Over Time

eGFR improved from baseline in patients with kid-
ney involvement in both treatment groups (Table 2).
As previously reported, for all patients with kidney
involvement at baseline, LS mean (SEM) increase in
eGFR at week 52 was 7.3 (1.1) ml/min per 1.73 m’
in the avacopan group and 4.1 (1.0) ml/min per 1.73
m’® in the prednisone taper group. By eGFR cate-
gories, increases from baseline in eGFR over 52
weeks were observed for both treatment groups for
eGFR categories of 45 to 59, 30 to 44, and 15 to 29
ml/min per 1.73 m’. The largest LS mean difference
between the avacopan and prednisone taper groups
in eGFR among these eGFR categories was in the
eGFR category of 45 to 59 ml/min per 1.73 m” (6.8),
followed by the eGFR category of 15 to 29 ml/min
per 1.73 m’ (5.6) (Table 2).

In the avacopan group, 119 of 134 patients (88.8%)
had baseline eGFR data, week 52 eGFR data, and a
baseline eGFR = 15 ml/min per 1.73 m? (Figure 2). Of
these, 49 patients (41.2%) remained in the same eGFR
category, 52 (43.7%) improved by = 1 eGFR category,
and 18 (15.1%) worsened by = 1 eGFR category. In the
prednisone group, 124 of 134 patients (92.5%) had
baseline and week 52 eGFR data and a baseline eGFR =
15 ml/min per 1.73 m*. Of these, 67 (54.0%) remained
in the same eGFR category, 43 patients (34.7%)
improved by = 1 eGFR category, and 14 patients
(11.3%) worsened by = 1 eGFR category.

Kidney International Reports (2025) 10, 2751-2765
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Table 2. Rates of remission, sustained remission, relapse, and change from baseline to week 52 in eGFR in patients with kidney involvement at
baseline

Outcome Prednisone taper n = 134 Avacopan n = 134 Difference (95% Cl) or HR (95% CI)"

Remission at week 26°, n (%) 95 (70.9) 99 (73.9) 3.0 (-7.710 13.7)
Stratified by baseline eGFR category (mi/min per 1.73 m2), n/N1 (%)
eGFR = 90 7/10 (70.0) 11/17 (64.7) —5.3 (—41.7 f0 31.1)
eGFR 60-89 17/25 (68.0) 13/16 (81.3) 13.3 (=13.210 39.7)
eGFR 45-59 16/21 (76.2) 12/14 (85.7) 9.5 (—16.3 fo 35.4)
eGFR 30-44 22/30 (73.3) 24/32 (75.0) 1.7 (—20.1 fo 23.5)
eGFR 15-29 32/47 (68.1) 36/561 (70.6) 2.5 (—15.8 f0 20.8)
Sustained remission at week 52°, n (%) 76 (56.7) 91 (67.9) 11.2 (-0.3 10 22.7)
Stratified by baseline eGFR category (ml/min per 1.73 m?), nIN1 (%)
eGFR = 90 6/10 (60.0) 917 (52.9) —7.1 (—45.610 31.5)
eGFR 60-89 12/25 (48.0) 11/16 (68.8) 20.8 (—9.2 t0 50.7)
eGFR 45-59 13/21 (61.9) 10/14 (71.4) 9.5 (-22.0t041.0)
eGFR 30-44 16/30 (53.3) 23/32 (71.9) 18.5 (—5.2 t0 42.2)
eGFR 15-29 28/47 (59.6) 35/51 (68.6) 9.1 (-9.9t0 28.0)

Relapse after BVAS = O achieved at any fime, /N1 (%)

Kidney relapse®, n/N1

Change from baseline fo week 52 in eGFR® (ml/min per 1.73 m?)
All patients with kidney involvement, LS mean =+ SEM® [A2]

27/129 (20.9)
16/128 (12.5)

12/128 (9.4)
9/126 (7.1)

0.43 (0.22-0.85)
0.54 (0.24-1.23)
4.1 £1.0 (125)

73+1.1(119) 3.2 (0.3-6.1)

eGFR = 90 —19.1 (7.3) (10) —11.7 (=2181t0 —1.6) (17) 7.4 (~11.5 0 26.3)
eGFR 60-89 —0.1 (2.3) (25) ~2.6 (3.0) (16) ~16(-9.1105.9)
6GFR 45-59 2.6 (2.2) 21) 9.4 (2.9) (14) 6.8 (~0.5 10 14.0)
eGFR 30-44 11.2 (1.8) (30) 1.7 (1.8) (32) 0.6 (—4.5 10 5.6)

6GFR 15-29 7.8 (1.4) (47) 1356 (1.4) (51) 5.6 (1.7-9.5)

Patients who had week 26 urinalysis = 10 RBC/hpf, LS mean
(95% CI) (N2)

Patients with a baseline BVAS > 0 in the rise in creatine > 30% or
fall in creatinine clearance > 25% item, LS mean (95% CI) (M2)

—2.0 (—8.3 10 4.2) (20) 8.6 (2.6-14.6) (18) 10.7 (1.9-19.4)

8.2 (2.7-13.6) (20) 19.2 (13.6-24.9) (18] 11.1 (3.2-18.9)

BVAS, Birmingham Vasculitis Activity Score; Cl, confidence interval; eGFR, estimated glomerular filtration rate; GPA, granulomatosis with polyangiitis; hpf, high powered field; HR, hazard
ratio; LS, least squares; MMRM, mixed-effects models for repeated measures; MPA, microscopic polyangiitis; N1, number of patients with observed data; N2, number of patients
evaluated; RBC, red blood cell.

2For remission, Cls for treatment proportions were calculated using the Clopper-Pearson method. Two-sided 95% Cls were calculated for the difference in proportions (avacopan minus
prednisone) using the Wald method. For relapse/kidney relapse, the Cox proportional hazard model was used to estimate the HR (95% Cl).

PRemission was defined as a BVAS of 0 and no receipt of glucocorticoids for the treatment of GPA or MPA 4 weeks before week 26.

Sustained remission was defined as remission at week 26 and a BVAS of 0 at week 52 with no receipt of glucocorticoids for the treatment of GPA or MPA 4 weeks before week 52, and
no relapse between weeks 26 and 52.

dKidney relapse was defined as time to first recurrence of a kidney manifestation of vasculitis (per the BVAS) after kidney manifestations of vasculitis had resolved, irrespective of any
clinical intervention.

°For changes from baseline, LS mean and SEM were calculated from MMRM with treatment group, visit, and treatment-by-visit interaction as factors and baseline as a covariate.

Change in Albuminuria Over Time

In patients with kidney involvement and UACR > 300
mg/g creatinine at baseline, UACR improved more
rapidly in the avacopan group than in the prednisone
taper group (Figure 3a, Supplementary Table S3). At

improvement in UACR occurred more rapidly in the
avacopan group than in the prednisone taper group
(Figure 3b, Supplementary Table S3). The LS mean
(95% CI) difference between the avacopan group and
the prednisone taper group was —30% (—65%

week 4, the LS mean change in UACR was —44% in
the avacopan group compared with —5% in the
prednisone taper group; the LS mean (95% CI) dif-
ference between treatment groups was —41% (—56%
to —20%). By week 26, the decreases in UACR were
similar in both treatment groups. Similarly, across all
baseline eGFR categories, reduction in UACR was
observed sooner for patients in the avacopan group
than for those in the prednisone group, with similar
reductions for the treatment groups observed by week
26 (Supplementary Table S3).

In patients with baseline UACR > 300 mg/g and
baseline adjudicated BVAS item “rise in serum creati-
nine > 30% or fall in creatinine clearance > 25%,"”

Kidney International Reports (2025) 10, 2751-2765

to —39%) at week 4. This indicates that proteinuria
improves even for patients who show evidence of
rapidly worsening kidney function at presentation. In
patients with baseline UACR > 300 mg/g, achievement
of either a UACR < 300 mg/g or a > 30% reduction in
albuminuria presented earlier in the avacopan group
than in the prednisone taper group (Figure 3c,
Supplementary Table S3).

Change in Hematuria Over Time

In patients with kidney involvement and hematuria (at
least 1-2 RBCs/hpf) at baseline, hematuria decreased
over time in both treatment groups (Figure 4a). In pa-
tients with baseline hematuria = 10 RBCs/hpf, the
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Figure 1. Percentage of patients with active kidney manifestations over time for (a) prednisone taper and (b) avacopan. hpf, high powered field;

RBC, red blood cell.

percentage of patients achieving hematuria < 10 RBCs/
hpf or < 3 RBCs/hpf during the 52-week treatment
period increased in both treatment groups, with more
patients in the avacopan group achieving these re-
ductions at earlier timepoints than those in the pred-
nisone taper group (Figure 4b).

GC Use

The total GC use over 52 weeks was lower in the ava-
copan group than in the prednisone taper group
(Supplementary Table S4). From weeks 0 to 4, the
percentage of patients who received GCs was 80.6%
(108/134) in the avacopan group and 100% (134/134) in
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the prednisone taper group. During that time (weeks 0—
4), mean total prednisone-equivalent dose of all oral
and i.v. GCs was 598 mg in the avacopan group and
1612 mg in the prednisone taper group. From weeks
0 to 26, the percentage of patients who received GCs
was 84.3% (113/134) in the avacopan group and 100%
(134/134) in the prednisone taper group. During that
time (weeks 0-26), mean total prednisone-equivalent
dose of all oral and i.v. GCs was 1276 mg in the ava-
copan group and 3319 mg in the prednisone taper
group. Similar percentages of patients received i.v. GCs
(avacopan, 67.9% [91/134 patients|; prednisone taper,
70.1% [94/134 patients]) from week 0 to 26. From
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Avacopan (N = 119)

Week 52 eGFR Category
Baseline eGFR category <15 15-29 30-44 45-59 60-89 290 | Total
15-29 14 16 9 2 45
30-44 12 15 4 31
45-59 6 4 1 12
60-89 10 1 14
290 7 117
Total 4 14 30 33 29 9 119
Prednisone Taper (N = 124)

Week 52 eGFR Category
Baseline eGFR category <15 15-29 30-44 45-59 60-89 290 | Total
15-29 21 15 5 41
30-44 10 11 6 29
45-59 15 5 21
60-89 15 2 24
290 5 0
Total 0 23 27 39 28 7 124

Figure 2. Change in eGFR category between baseline and week 52 in patients with eGFR = 15 ml/min per 1.73 m? at baseline. N includes
patients with baseline eGFR = 15 ml/min per 1.73 m? and an eGFR assessment at week 52. Red: patients who had a worse eGFR category at
week 52 compared with eGFR category at baseline. Yellow: patients who had the same eGFR category at week 52 as baseline. Green: patients
who had an improved eGFR category at week 52 compared with eGFR category at baseline. eGFR, estimated glomerular filtration rate.

weeks 27 to 52, mean total prednisone-equivalent dose
of all oral and i.v. GCs was 333 mg in the avacopan
group and 505 mg in the prednisone taper group.
Similar percentages of patients received non-study-
supplied i.v. GCs (avacopan, 68.7% [92/134 patients];
prednisone taper, 72.4% [97/134 patients]) from weeks
0 to 52. Mean non-study-supplied prednisone-
equivalent dose received from weeks O to 52 was
similar in both groups (avacopan 1589 mg; prednisone
taper 1416 mg).

GC Toxicity

GC-induced toxicity, as assessed by the GTI cumulative
worsening score and GTI aggregate improvement score
at week 26, was greater in the prednisone taper group
than in the avacopan group, with LS mean (95% CI)
difference of —19.6 (—29.6 to —9.6) and —13.1 (—23.2
to —3.0), respectively (Supplementary Table S4).

HRQoL

HRQoL as evaluated by the SF-36 for Physical
Component Summary Score and Mental Component
Summary Score tended to improve with both treat-
ments, with greater improvements observed in the
avacopan group than in the prednisone taper group,
with LS mean change from baseline (95% CI) difference
of 1.8 (—0.3 to 4.0) and 1.5 (—1.0 to 4.0), respectively
(Supplementary Table S5).

Safety

Serious AEs occurred in 61 of 134 patients (45.5%; 104
events) in the avacopan group and 65 of 134 patients
(48.5%; 148 events) in the prednisone taper group
(Supplementary Table S6). Serious infections occurred
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in 20 of 134 patients (14.9%; 23 events) in the avacopan
group and 24 of 134 patients (17.9%; 30 events) in the
prednisone taper group. Serious AEs of abnormality on
liver function testing occurred in 8 of 134 patients
(6.0%) in the avacopan group and 5 of 134 patients
(3.7%) in the prednisone taper group. Eight patients
required temporary or permanent dialysis. Three pa-
tients in the avacopan group received dialysis (perma-
nent in 2 patients and a single session in 1 patient) and
dialysis was planned in 1 additional patient (expected to
be permanent); 4 patients in the prednisone taper group
received dialysis (permanent in 2 patients, temporary in
1 patient, and additional information was not available
for 1 patient whose eGFR was 7 ml/min per 1.73 m” at
their study end [day 184]). The AEs leading to death for
the 3 patients who died in the prednisone taper arm
were as follows: (i) diarrhea, vomiting, and fungal
infection; (ii) infectious pleural effusion; and (iii) death
of unknown cause. AEs leading to death for the 2 pa-
tients in the avacopan arm were as follows: (i) GPA and
(if) pneumonia. Avacopan was stopped before death for
both patients who died in the avacopan arm (on day 236
for the patient who died on day 315, and on day 50 for
the patient who died on day 160).

DISCUSSION

ADVOCATE compared outcomes in patients treated
with background immunosuppressive therapy com-
bined with either avacopan for 52 weeks or prednisone
administered on a tapering schedule over 20 weeks. "
Analysis of data from the ADVOCATE subgroup of
patients with GPA or MPA with kidney involvement at
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Figure 3. Change in UACR in patients with kidney involvement. (a) Change in UACR from baseline in patients with kidney involvement and
baseline UACR > 300 mg/g. (b) Change in UACR from baseline in patients with baseline UACR > 300 mg/g and baseline adjudicated BVAS item
rise in serum creatinine > 30% or fall in creatinine clearance > 25%. (c) Percentage of patients achieving either a UACR < 300 mg/g or a > 30%
reduction in albuminuria. “Imprecise estimations because of the limited patient number. LS mean and SEM calculated from mixed effects
models for repeated measures with 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. Cl, confidence interval; BVAS, Birmingham Vasculitis Activity Score; eGFR, estimated glomerular filtration rate; LS, least

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

baseline demonstrated similar results for the avacopan
group and the prednisone taper group in achieving
remission at week 26, and a higher rate of sustained
remission at week 52 for the avacopan group, aligning
with the results from the entire ADVOCATE study. '’
Further, this analysis showed that across eGFR
categories = 15 ml/min per 1.73 m’, patients in both
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treatment arms achieved remission and sustained
remission with results favoring the avacopan group
except at an eGFR = 90 ml/min per 1.73 m’, where the
number of patients was fewer than in any other eGFR
subcategory. Relapse rates after remission were lower
in the avacopan group than in the prednisone taper
group. Given the post hoc nature of this analysis, no
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Figure 4. Changes in hematuria in patients with kidney involvement. (a) Percentage of patients with kidney involvement and hematuria at
baseline by hematuria categories of none, 1 to < 10, 10 to 29, 30 to 49, 50 to 75, > 75 RBCs/hpf. (b) Percentage of patients with baseline
hematuria = 10 RBCs/hpf who achieved urinary RBC count < 10/hpf or < 3/hpf at any time during the 52 weeks. Missing central laboratory
urinalysis was imputed as no achievement. hpf, high powered field; RBC, red blood cell.

statistical of treatment differences
performed.

In addition to the efficacy outcomes of remission and
relapse rates, other outcomes reported in this study
favored the avacopan group, including trends of kid-
ney recovery, faster reduction in proteinuria and he-
maturia, reduction in GC-related toxicity,
improvement in HRQoL outcomes.

Although avacopan initially led to a faster reduction
in albuminuria during the first month, this difference
diminished after week 13, resulting in similar rates of
albuminuria between the treatment groups at weeks 26
and 52. Because most patients in the avacopan group

received GCs during the screening period and first

analysis was

and
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weeks of the trial, it would be interesting to under-
stand the potential additional effect of avacopan and
GCs. In the 12-week CLEAR phase 2 study,”’ outcomes
from patients receiving avacopan plus a 20 mg pred-
nisone taper were compared with those from patients
receiving avacopan without a prednisone taper. At
week 4, the reduction in albuminuria was 40% for the
patients receiving prednisone taper and 47% for those
not receiving a prednisone taper.”” Additional studies
with a larger sample size are required to more
completely understand the impact of avacopan on
albuminuria. Furthermore, although proteinuria at 6
months is associated with long-term kidney and sur-
vival outcome in ANCA-associated vasculitis,”””’ data
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are lacking regarding the potential prognostic role of
the speed of reduction of proteinuria during the first
weeks of treatment.

Considering that avacopan is not known to affect
intraglomerular hemodynamics, taking together the
eGFR changes, UACR reductions (including in patients
with acutely worsening eGFR), and rates of patients
achieving hematuria < 10 RBCs/hpf or < 3 RBCs/hpf
for patients in the avacopan group, these data suggest
that an immunologic phenomenon is involved with a
rapid, tissue-targeted control of neutrophil activation
and inflammation leading to improvement in glomer-
ular pathology and permeability.

Studies in patients with kidney involvement in
ANCA-associated vasculitis (GPA, MPA, or renal-
limited vasculitis)”*” described that the persistence
of hematuria may be a sign of low-level disease activity
or risk for potential kidney relapse. Though not eval-
uated by treatment group because of small numbers,
with 62.5% of patients with a kidney relapse after
remission having hematuria > 10 RBCs/hpf at 26 weeks
compared with 15.4% of patients who did not have a
kidney relapse after remission, this study confirms the
possibility that the presence of hematuria > 10 RBCs/
hpf may predict a future clinical kidney relapse for
patients with GPA or MPA.

Higher GC use was observed in the prednisone taper
group, with 37% being non—study-supplied GC. How-
ever, non—study-supplied GC use was similar in both
groups, indicating that use of avacopan did not increase
the need for non—study-supplied GCs. According to data
from trials in vasculitis, treatment-related damage occurs
secondary to the use of GCs, and higher levels of damage
are independently associated with the duration of GC
use."” Two trials for induction of remission in ANCA-
associated vasculitis (GPA or MPA) demonstrated that a
reduced-dose GC regimen was noninferior to a high-dose
GC regimen.’””" The results in the ADVOCATE study
suggest that patients treated with avacopan may be able to
achieve and sustain remission using GC doses even lower
than previously described.’” Although a reduction in GC-
related toxicity was observed in the avacopan group
compared with the prednisone taper group, the patient
incidence of serious AEs was similar between the treat-
ment groups. However, the total number of serious AEs
experienced in the avacopan group was lower compared
to that in the prednisone taper group.

HRQoL results described here, as evaluated by the
SF-36, were similar to those of the overall trial'***”’
and consistent with findings from previous trials,
with greater improvements observed in the avacopan
group than in the prednisone taper group.

The strengths of this study include the involvement
of a large cohort of patients with GPA or MPA

25,34
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recruited into a clinical trial from 143 centers interna-
tionally, with the trial cohort representative of other
trial populations in GPA and MPA. In addition, there
was a rigorous study design and analysis with minimal
loss to follow-up.

However, this study also has some limitations to
consider. Patients with eGFR < 15 ml/min per 1.73 m?
and those with alveolar hemorrhage requiring me-
chanical ventilation were not included in the trial
(except 2 patients enrolled with eligibility deviations
due to eGFR), and findings of efficacy and safety of
avacopan in patients with kidney involvement need to
be confirmed in this population. The information
presented is based on a subgroup analysis with a
limited number of patients in the treatment groups and
when describing data by eGFR category the number of
patients becomes even lower; thus, only descriptive
evaluations are presented. In addition, there is limited
data on the use of avacopan beyond 52 weeks. Longer
follow-up is required to more fully understand the
benefits and risks of the use of avacopan therapy for
GPA or MPA. Data concerning blood pressure levels
and use of angiotensin-converting enzyme inhibitors,
angiotensin receptor blockers, or sodium-glucose
cotransporter-2 inhibitors were not available for this
analysis. The impact of preexisting kidney disease,
diabetes, or hypertension was also not evaluated in
this study. Furthermore, although repeat dosing of
rituximab is the currently recommended treatment
approach for GPA and MPA,> 7 the approved treat-
ment at the time of the ADVOCATE trial was not
to administer repeat rituximab at week 26.°% Thus,
the efficacy and safety of avacopan when used along-
side rituximab for maintenance of remission is
unknown.

In conclusion, similar to the results of the overall
ADVOCATE trial, those of the current subgroup anal-
ysis suggest that in patients with GPA or MPA and
kidney involvement at baseline, treatment with ava-
copan, compared with treatment with a prednisone
taper, achieved similar rates of improved recovery of
kidney function, led to faster reduction in albuminuria
and hematuria, and lowered GC-related toxicity, with
an acceptable safety profile.

List of the members of the ADVOCATE Study
Group
(Presented by country, with National Coordinating Center
followed by participating centers, in alphabetical order by
principal investigator.)

Australia—National Coordinating Center: Royal Ade-
laide Hospital, Adelaide, SA (C. Au Peh); Sir Charles
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Gairdner Hospital, Nedlands, Western Australia (A. Cha-
kera); Royal North Shore Hospital, St Leonards (B. Cooper);
Griffith University, Southport (J. Kurtkoti); Wesley Medical
Research, Auchenflower (D. Langguth); Western Health, St.
Albans, Victoria (V. Levidiotis); Prince of Wales Hospital,
Randwick, New South Wales (G. Luxton); Austin Health,
Heidelberg, Victoria (P. Mount); Princess Alexandra Hos-
pital, Woolloongabba, Queensland (D. Mudge); Sunshine
Coast University Hospital, Birtinya (E. Noble); Westmead
Hospital, Westmead, New South Wales (R. Phoon); Royal
Brisbane and Women’s Hospital, Herston, Queensland (D.
Ranganathan); Concord Repatriation General Hospital,
Concord (A. Ritchie); Monash Medical Centre, Clayton,
Victoria (J. Ryan); Liverpool Hospital, Liverpool, New
South Wales (M. Suranyi).

Austria—National Coordinating Center: Medizinische
Universitaet Graz, Graz (A. Rosenkranz); Land-
eskrankenhaus Feldkirch, Feldkirch (K. Lhotta); Medical
University of Innsbruck, Innsbruck (A. Kronbichler).

Belgium—National Coordinating Center: Cliniques Uni-
versitaires Saint-Luc, Brussels (N. Demoulin); Centre Hos-
pitalier Universitaire (CHU) de Liege, Liege (C. Bovy);
Antwerp University Hospital (UZA), Edegem (R. Helle-
mans); Université Libre de Bruxelles (ULB) - Hopital
Erasme, Brussels (J. Hougardy); University Hospital (UZ)
Leuven, Leuven (B. Sprangers); University Hospital Brus-
sels, Brussels (K. Wissing).

Canada—National Coordinating Center: University of
Toronto, Toronto (C. Pagnoux); St. Paul Hospital, Vancou-
ver (S. Barbour); Centre de Recherche du Centre Hospi-
talier de I'Université de Montréal, Montreal (S. Brachemi);
CISSS de la Monteregie-Centre — Hopital Charles LeMoyne,
Greenfield Park (S. Cournoyer); University of Calgary,
Calgary (L. Girard); Hospital Maisonneuve-Rosemont,
Montreal (L. Laurin); Centre Hospitalier Universitaire de
Sherbrooke, Sherbrooke (P. Liang); CHUQ-L'Hotel-Dieu de
Quebec, Quebec City (D. Philibert); St. Josephs Healthcare,
Hamilton (M. Walsh).

Czech Republic—Department of Nephrology, Gen-
eral University Hospital, Prague (V. Tesar); Rheuma-
tology Institute, Prague (R. Becvar); University
Hospital Olomouc, Olomouc (P. Horak); University
Hospital Vinohrady, Prague (I. Rychlik).

Denmark—National Coordinating Center: Copen-
hagen University Hospital, Copenhagen (W. Szpirt);
Odense University Hospital, Odense (H. Dieperink);
Aalborg University Hospital, Aalborg (J. Gregersen);
Aarhus University Hospital - Skejby, Aarhus (P.
Ivarsen); Herlev Hospital, Herlev (E. Krarup); Sjael-
lands Universitetshospital Roskilde, Roskilde (C.
Lyngsoe).

France—National Coordinating Center: CHU Bordeaux -
Hospital Pellegrin, Bordeaux (C. Rigothier); CHU Angers,
Angers (J. Augusto); CHU Lyon- Hoépital Femme- Mere-
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Enfant, Bron (A. Belot); CHU de Toulouse - Hospital Ran-
gueil, Toulouse (D. Chauveau); CHU de Brest - Hopital de la
Cavale Blanche, Brest (D. Cornec); APHM - Hopital de la
Conception, Marseille (N. Jourde-Chiche); CHU de Caen,
Caen (M. Ficheux); Hopital Européen Georges Pompidou,
Paris (A. Karras); Hopitaux Civils de Colmar, Colmar (A.
Klein); Hopitaux Prives de Metz, Metz (F. Maurier); Centre
Hospitalier Boulogne sur Mer, Boulogne sur Mer (R. Mes-
bah); CHU Nimes - Hopital Caremeau, Nimes (0. Mor-
anne); CHU Nantes Medicine Interne, Nantes (A. Neel);
Centre Hospitalier de Valenciennes, Valenciennes (T.
Quemeneur); Hospital Pitie Salpetriere, Paris (D. Saadoun);
Hépital Cochin, Paris (B. Terrier); CHU de Grenoble, Gre-
noble Isere Cedex, (P. Zaoui).

Germany—National Coordinating Center: University
Clinic Heidelberg, Heidelberg (M. Schaier); University
Clinic Mannheim, Mannheim (U. Benck); Clinic of Lud-
wigshafen am Rhein, Ludwigshafen (R. Bergner); Univer-
sity Clinic Jena, Jena (M. Busch); University Clinic Aachen,
Aachen (J. Floege); University Clinic Cologne, Cologne (F.
Grundmann); Medizinische Hochschule Hannover, Hann-
over (H. Haller); Klinikum Fulda, Fulda (M. Haubitz); Medius
Clinic Kirchheim, Kirchheim-unter-Teck (B. Hellmich); Uni-
versity Hospital Tuebingen, Tuebingen (J. Henes); Neph-
rological Center Villingen-Schwenningen, Villingen-
Schwenningen (B. Hohenstein); University Clinic Carl
Gustav Carus, Dresden (C. Hugo); Klinikum Bad Bramstedt
GmbH, Bad Bramstedt (C. lking-Konert and F. Arndt);
Asklepios Kinik, Hamburg (T. Kubacki and I. Kotter); Uni-
versity Clinic Schleswig-Holstein, Luebeck (P. Lamprecht);
University Clinic Leipzig, Leipzig (T. Lindner and J. Hal-
britter); Charité - Universitaetsmedizin Berlin, Berlin (H.
Mehling); Universitat Miinchen — GrolBhadern, Munich (U.
Schonermarck); University Clinic Freiburg, Freiburg (N.
Venhoff); University Clinic Munich, Munich (V. Vielhauer);
University Clinic Essen, Essen (0. Witzke).

Hungary—Qualiclinic Kft, Budapest (l. Szombati);
DEOEC Rheumatology Faculty, Debrecen (G. Szucs).

Italy—National Coordinating Center: IRCCS Azienda
Ospedaliera Universitaria San Martino, Genova (G. Gar-
ibotto); ASST Santi Paolo e Carlo-Presidio Ospedale San
Carlo, Milan (F. Alberici); Istituto Clinico Humanitas, Roz-
zano (E. Brunetta); IRCCS Ospedale San Raffaele, Milan (L.
Dagna); Azienda Sanitaria Universitaria Integrata di Udine,
Udine (S. De Vita); Azienda Ospedaliero-Universitaria
Careggi, Florence (G. Emmi); AOU Ospedali Riuniti di
Ancona, Torrette Ancona (A. Gabrielli); Azienda Ospeda-
liero Universitaria di Parma, Parma (L. Manenti); ASST di
Monza-Ospedale San Gerardo, Monza (F. Pieruzzi); ASL
Citta di Torino - Ospedale San Giovanni Bosco, Torino (D.
Roccatello); Azienda Unita Sanitaria Locale di Reggio
Emilia, Reggio Emilia (C. Salvarani).

Japan—National Coordinating Investigator: Prof. M.
Harigai, Tokyo Women’'s Medical University, Tokyo;
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Kagawa University Hospital, Kagawa (H. Dobashi); Hok-
kaido University Hospital, Hokkaido (T. Atsumi); University
of Miyazaki Hospital, Miyazaki (S. Fujimoto); Teikyo Uni-
versity Chiba Medical Center, Chiba (N. Hagino); National
Hospital Organization Yokohama Medical Center, Yoko-
hama (A. lhata); Kyorin University Hospital, Tokyo (S.
Kaname); Keio University Hospital, Tokyo (Y. Kaneko);
Juntendo University Shizuoka Hospital, Shizuoka (A.
Katagiri); Nagoya Medical Center, Aichi (M. Katayama);
Yokohama City University Hospital, Kanagawa (Y. Kirino);
National Hospital Organization Kanazawa Medical Center,
Ishikawa (K. Kitagawa); Akita University Hospital, Akita City
(A. Komatsuda); Teikyo University Hospital, Tokyo (H.
Kono); Saitama Medical Center, Saitama (T. Kurasawa);
National Hospital Organization Chiba East Hospital, Chiba
(R. Matsumura); Saitama Medical University Hospital,
Saitama (T. Mimura); Kobe University Hospital, Hyogo (A.
Morinobu); Shimane University Hospital, Shimane (Y.
Murakawa); Nagoya City University Hospital, Aichi (T.
Naniwa); Toho University Omori Medical Center, Tokyo (T.
Nanki); Hamamatsu University Hospital, Shizuoka (N.
Ogawa); National Hospital Organization Tokyo Medical
Center, Tokyo (H. Oshima); Okayama University Hospital,
Okayama (K. Sada); Hiroshima University Hospital, Hir-
oshima (E. Sugiyama); Osaka Medical College Hospital,
Osaka (T. Takeuchi); Toyama University Hospital, Toyama
(H Taki); Juntendo University Hospital, Tokyo (N. Tamura);
Tazuke Kofukai Medical Research Institute Kitano Hospital,
Osaka (T. Tsukamoto); University of Tsukuba Hospital,
Ibaraki (K. Yamagata); Okayama Saiseikai General Hospi-
tal, Okayama (M. Yamamura).

The Netherlands—Erasmus MC, Rotterdam (P. van
Daele); Groningen Universitair Medisch Centrum, Gronin-
gen (A. Rutgers); Leids Universitair Medisch Centrum,
Leiden (Y. Teng).

New Zealand—National Coordinating Center: Dunedin
Hospital, Dunedin (R. Walker); Christchurch Clinical
Studies Trust, Christchurch (. Chua); Auckland City Hos-
pital, Auckland (M. Collins); Waikato Hospital, Hamilton (K.
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