A total of 81.2% of the patients had renal vasculitis.

Activation of the alternative complement pathway, which results in
Cb5a production, is a component of the pathogenesis of ANCA-
associated vasculitis.

All events resolved with the withdrawal of trial medication and
other potentially hepatotoxic drugs, including trimethoprim—
sulfamethoxazole.

All the authors participated with the sponsor in the design of the
trial, the analysis of the data, and the writing of the manuscript.

All the authors vouch for the completeness and accuracy of the
data, the complete reporting of adverse events, and the adherence
of the trial to the protocol.

All the patients or a parent or guardian gave written informed
consent before entry.

All the patients received one of three regimens: cyclophosphamide
intravenously at a dose of 15 mg per kilogram of body weight up to
1.2 g on Day 1 and at Weeks 2, 4, 7, 10, and 13; cyclophosphamide
orally at a dose of 2 mg per kilogram up to 200 mg per day for 14
weeks; or intravenous rituximab at a dose of 375 mg per square
meter of body—surface area per week for 4 weeks.

All use of immunosuppressants had to cease before trial entry.
Among the patients with stage 4 kidney disease (i.e., baseline
eGFR of < 30 ml per minute per 1.73 m2), the least-squares mean
change at Week 52 was 13.7 ml per minute per 1.73 m2 in the
avacopan group and 8.2 ml per minute per 1.73 m2 in the
prednisone group, and the difference between groups was 5.6 ml
per minute per 1.73 m2 (95% CI, 1.7 to 9.5).

ANCA-associated vasculitis can also result in deterioration of
health-related quality of life because of organ damage, as well as
toxic effects from medications used to treat the disorder, including
from long—term use of glucocorticoids.

At Week 52, the least—squares mean change from baseline in the
eGFR was 7.3 ml per minute per 1.73 m2 in the avacopan group
and 4.1 ml per minute per 1.73 m2 in the prednisone group, and the
difference between groups was 3.2 ml per minute per 1.73 m2 (95%
CI, 0.3 to 6.1).
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weeks, with 8 weeks of follow—up.
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Avacopan is an orally administered small-molecule Cba receptor
antagonist that selectively blocks the effects of C5a through the
CbHa receptor, including blocking neutrophil chemoattraction and
activation.

Avacopan was noninferior but not superior to tapered prednisone
in inducing remission of vasculitis at 26 weeks and was superior to
prednisone at 52 weeks in patients who received rituximab or
cyclophosphamide.

Company A sponsored the trial and provided trial medication.
Company B conducted the trial with guidance from Company A.
Data were analyzed after all the patients had completed the 52—
week treatment period.

Eligible patients had newly diagnosed or relapsing granulomatosis
with polyangiitis or microscopic polyangiitis, according to the
Chapel Hill Consensus Conference definitions, for which treatment
with cyclophosphamide or rituximab was indicated; had tested
positive for antibodies to either proteinase 3 or myeloperoxidase;
had an estimated glomerular filtration rate (eGFR) of at least 15 ml
per minute per 1.73 m2 of body—surface area; and had at least one
major or three nonmajor items or at least two renal items of
hematuria and proteinuria on the Birmingham Vasculitis Activity
Score (BVAS), version 3 (a composite of signs and symptoms in
nine organ systems; total range, 0 to 63, with higher scores
indicating more disease activitv).

Ethics committees and institutional review boards at participating
sites approved the research protocol.

Fatal infections and life—threatening infections were reported in
one patient each in the avacopan group and in two patients each
in the prednisone group.

For glucocorticoid—induced toxic effects, the least—squares mean
for the Glucocorticoid Toxicity Index—Cumulative Worsening Score
(GTI-CWS) at Week 26 was 39.7 in the avacopan group and 56.6 in
the prednisone group, and the difference between groups was —
16.8 points (95% CI, —25.6 to —8.0).

For the primary endpoints, missing data at Week 26 and Week 52
were imputed as no remission.

From Week 15 onward, cyclophosphamide was followed by oral
azathioprine at a target dose of 2 mg per kilogram per day.
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Glucocorticoid had to be tapered to 20 mg or less of prednisone
equivalent before the patient began the trial, and this open—label
glucocorticoid treatment was further tapered to discontinuation by
the end of Week 4 of the trial.

Glucocorticoids were used by patients in the avacopan group,
although the mean daily glucocorticoid dose in the avacopan group
was one third of that in the prednisone group.

If the lower boundary of the 95% confidence interval was greater
than 0.0 percentage points, avacopan would be considered superior
to prednisone.

Immunosuppressants, other than those specified in the protocol,
for worsening of vasculitis or relapses were used in 29 patients
(17.5%) in the avacopan group and in 36 patients (22.0%) in the
prednisone group.

In a murine model of ANCA—-associated vasculitis, avacopan
prevented the development of glomerulonephritis induced by
antimyeloperoxidase antibodies.

In both groups, approximately two thirds of the patients received
rituximab and one third received cyclophosphamide.

In each group, 43% of the patients were positive for antiproteinase
3 antibodies, and 57% were positive for antimyeloperoxidase
antibodies.

Investigators were instructed that the use of glucocorticoids, not
supplied as trial medication, was to be avoided as much as
possible.

Least—squares means, standard errors, and confidence intervals
are from models incorporating treatment group, visit, treatment—
by—visit interaction, and stratification factors as covariates.
Longer trials are required to determine the durability and safety of
avacopan in patients with ANCA—-associated vasculitis.

Men constituted 59.0% of the avacopan group and 53.7% of the
prednisone group.

Most results are in the same direction as those for sustained
remission.

Nine patients in the avacopan group and six in the prednisone
group had a serious adverse event of an abnormality on liver—
function testing.

Other secondary endpoint results, for which there was no plan for
adjustment of multiple comparisons, are shown in Table 2.
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Patients in either treatment group who had a worsening of disease
that involved a major item in the BVAS could be treated with
rescue therapy consisting of intravenous glucocorticoids (typically
0.5 to 1 g of methylprednisolone per day for 3 days), oral
glucocorticoids, or both, tapered according to the patient’ s
condition.

Patients were excluded if they had received more than 3 g of
intravenous glucocorticoids within 4 weeks, or more than 10 mg
per day of oral prednisone for more than 6 weeks continuously,
before screening.

Patients were not considered to be in sustained remission if they
had remission at Week 26 but a relapse thereafter.

Patients were randomly assigned in a 1:1 ratio to receive 30 mg of
avacopan twice daily orally plus prednisone—matching placebo or a
tapering oral regimen of prednisone plus avacopan—matching
placebo in a double—dummy design.

Patients with antineutrophil cytoplasmic antibody (ANCA)-
associated vasculitis may have life—threatening complications,

EBbNZEREICBLVTEBVASOFEEIE B ICREANSRIRDEILETRL
EECE, I FIM FOEIRNES GEF. XFILILEZYO
V1B05~1g&3A/EE) . VI AVFIM FoEOE S, XITED
ﬁfm\mé LAF1—FENTABIEEL. BEDREEICE UTHNRE
L7z,

ADU—=Z VT RID4ER LLARIZ3gB DT ILITLF M FOFEIRA IR S5
EZ(TTVVEEEHDVIAD)-Z VT RIIC6:E R LNE KK AIICT
H1omgBDIL FZV V0B OREEZ(TTNVEE LR LE,

26 B BICEMBUTLVTE. Z0RICBERUZEE L. BN EfEeH
k&b,

FBEEATIWAZI=FHFAUICED, 7NN V30megD1H2EIFZ O RS
+ LRIV YIS ROBSHXIITLRZY VOEEZEOE S+ 7
NIANYTSEHRDTBEE BT ADEETIVE LICEINGF T,

AT SRR LK (ANCA) BB I X OB &I, TR ATIE
SEAE AR RSB BREERE L ESERNT BHHEERY

including impairment in kidney function caused by progressive focal £Eh'$ 3.

necrotizing glomerulonephritis.

Patients, trial personnel, and sponsor representatives involved in
the conduct of the trial were unaware of the trial group
assignments.
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for 20 weeks (60 mg per day tapered to discontinuation by Week
21)

Randomization was performed centrally through an interactive
Web-response system with the use of a minimization algorithm to
maintain balance between the treatment groups.
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Randomization was stratified according to vasculitis disease status VA LMEICERUTIE. ME XDHEIKFI (FriRzZEh . BEN) .

(newly diagnosed or relapsing), ANCA status (antiproteinase 3
positive or antimyeloperoxidase positive), and immunosuppressive
treatment (cyclophosphamide or rituximab, assigned at the
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patient and continued throughout the trial).
Relapse was defined as a return of vasculitis activity on the basis

of at least one major BVAS item, at least three minor BVAS items,

or one or two minor BVAS items for at least two consecutive trial
visits.

Results for health—-related quality of life, as measured by the SF-
36 and EQ-5D-5L, are shown in Table 1.
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Rituximab and cyclophosphamide were used as immunosuppressive
treatments during the trial in patients positive for antiproteinase 3
antibodies and in those positive for antimyeloperoxidase
antibodies, and patients with newly diagnosed vasculitis and those
with relapsing disease were both included; thus, the trial population
was heterogeneous.

Secondary endpoint analyses were performed with the use of
mixed—effects models for repeated measures.

Secondary endpoints were glucocorticoid—induced toxic effects
according to the Glucocorticoid Toxicity Index (GTI) during the
first 26 weeks (measured by both the Cumulative Worsening Score
[GTI-CWS], which ranges from 0 to 410, and the Aggregate
Improvement Score [GTI-AIS], which ranges from —317 to 410; on
both scales, higher scores indicate greater severity of toxic
effects)

Secondary endpoints were glucocorticoid—induced toxic effects
according to the Glucocorticoid Toxicity Index (GTI) during the
first 26 weeks; a BVAS of 0 at Week 4; change from baseline in
health—-related quality of life; relapse (assessed in a time—to—event
analysis); change from baseline in the eGFR; urinary albumin :
creatinine ratio; urinary monocyte chemoattractant protein
1:creatinine ratio; and the Vasculitis Damage Index (range, 0 to 64,
with higher scores indicating more damage).

Serious infections occurred in 13.3% of the patients in the
avacopan group and in 15.2% of those in the prednisone group
(median time to infection, 126 days vs. 97 days), and serious
opportunistic infections occurred in 3.6% and 6.7%, respectively.
Sustained remission at Week 52 (the second primary endpoint) was
observed in 109 of 166 patients (65.7%) in the avacopan group and
in 90 of 164 patients (54.9%) in the prednisone group (estimated
common difference, 12.5 percentage points; 95% CI, 2.6 to 22.3; P <
0.001 for noninferiority; P = 0.007 for superiority).

The aim was to evaluate whether avacopan could replace a
glucocorticoid—tapering regimen used in the treatment of ANCA-
associated vasculitis.

The demographic and clinical characteristics of the patients at
baseline were similar in the two treatment groups.

The effects of avacopan on eGFR and albuminuria in vasculitis
may be due to blockade in the glomeruli of the C5a—CbaR axis,
arresting the potent chemoattraction and activation of neutrophils
that damage the glomeruli.
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The EuroQolL Group 5-Dimensions 5-Level Questionnaire (EQ—
5D-5L) results did not differ substantially between the two groups
at 26 weeks; however, the EQ-5D-5L results at Week 52 and
health—related outcomes assessed by SF-36 were in the same
direction as the primary outcome, which was consistent with
findings in previous trials.

The first two authors had confidentiality agreements with the
sponsor.

The glucocorticoid doses during screening were similar in the two
groups.

The hazard ratio for relapse after remission (avacopan vs.
prednisone) was 0.46 (95% CI, 0.25 to 0.84).

The incidence of additional glucocorticoid use was higher in the
prednisone group than in the avacopan group.

The incidence of adverse events possibly related to
glucocorticoids on the basis of European League against
Rheumatism criteria was 66.3% in the avacopan group and 80.5% in
the prednisone group (difference, —14.2 percentage points; 95% CI,
—23.7 to —3.8).

The Kaplan—Meier method was used to estimate the time to
relapse of vasculitis.

The least—squares mean for the Glucocorticoid Toxicity Index—
Aggregate Improvement Score (GTI-AIS) at Week 26 was 11.2 in
the avacopan group and 23.4 in the prednisone group, and the
difference between groups was —12.1 points (95% CI, —21.1 to —
3.2).

The most common serious adverse event was worsening of
vasculitis (10.2% in the avacopan group and 14.0% in the prednisone
group).

The number of serious adverse events was 33% higher in the
prednisone group than in the avacopan group, a finding consistent
with a higher exposure to glucocorticoids in the prednisone group.
The percentage of patients with serious adverse events was 37.3%
in the avacopan group and 39.0% in the prednisone group.

The primary efficacy analyses were conducted in the modified
intention—to—treat population, defined as all randomly assigned
patients who received at least one dose of trial medication.

The screening period for trial eligibility was not to exceed 14 days.
The trial drugs and their matching placebos were provided to trial
centers in identical bottles.
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The trial was conducted from March 15, 2017, until November 1,  ;8E&(Z. 2017FE3H15BHNH2019F11 B 18 (R BE KT FTT

2019 (last trial visit). nnic, _ , i ’
The trial was performed in accordance with the principles of the  CO;RERIINILIVFEEDEBI R UVGCPHA FSA VICEH U TERE
Declaration of Helsinki and Good Clinical Practice guidelines. SNz,

The two primary efficacy endpoints were clinical remission at Week 2638 B (CHITHERREIE fZ (BVASHOTHN. 2618 B (cﬁ'ﬁﬁ?%ﬂﬂ
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weeks before Week 26, and sustained remission, defined as %ﬁ’#’:(%iﬁﬁ RUS2:BBICEARALTHN., 52;:EH (Cf'ﬁﬁ?’%ﬂi@fﬁﬁ(l
remission at Week 26 and at Week 52 and no receipt of SIANVFIM PO EZZ (TG LMREEEER) 200 E E 5T
glucocorticoids for 4 weeks before Week 52. IEHELE,

The two primary endpoints were tested in a gatekeeping procedure 22N F EEL{MHIEB (X, 26:.BEHDIEL . 52 EDIEL 5. 528 B
in the following sequence: noninferiority at Week 26, noninferiority D&% . 26:8 B DEBHEDIERF T — b —EVTEICLI TREL
at Week 52, superiority at Week 52, and superiority at Week 26. =

There were 116 serious adverse events in the avacopan group and EEREEERIE. 7NINVEETI164E. TURZYVEET16644T

166 in the prednisone group. Hol=, .
There were more deaths, life—threatening or serious adverse §ET'_'15|L Eﬁ?%h‘?”ﬁ%%%ﬂ@i%ﬁﬁ%$%~ RIS
events, and infections in the prednisone group than in the RZVVEDIFSNPININVEELNE S HoT,

avacopan group
There were two deaths in the avacopan group (due to worsening of FET-fI(E. PNINVEE T2 (MEBE RODE LRV RICLD) . TUR
vasculitis and pneumonia) and four deaths in the prednisone group ZYVVE T4 (B E R RLME. BREMMK. 2 OMIEE,
(generalized fungal infection, infectious pleural effusion, acute [FERABEDIET) Thol=,

myocardial infarction, and death of unknown cause).

Therefore, the criteria for noninferiority of avacopan were met, but L7zh\>T. PNV DIEL HEICRE TR R E (T /LN, E#E(CD
superiority was met only at Week 52. (\TIE52:8 B ThH iz Uiz,

This trial tested the hypothesis that the orally administered C5a  CDAERTII. OB ERDCaZBAREEFEETHZ 7/ INVICL
receptor inhibitor avacopan could be effective in patients with N. 7URZYVEEBRROKRSLE(TH. ANCAEEME XDEEI(C

ANCA-associated vasculitis without daily oral prednisone BLTHHENEONDELVHREREIREE L,

treatment.

Two patients in the avacopan group and four in the prednisone BREHREG., PNINVEOEEZ 261 R UTL RZY VEQ4FINEHr
group received dialysis during the treatment period. %211,

We calculated that a planned sample size of 150 patients per group ¥ < (3. IELHEI—IIUN—20\—C I PRIV NT. TURZYVED
would provide the trial with at least 90% power to show the BEEN60%ERTE LieE ., K150 DEFI N ESTEIT B EICE
noninferiority of avacopan to prednisone with respect to the N, FEFHAEIEE CH326: BB DEZCELT, 7NV TLEZY
primary endpoint of remission at Week 26, assuming a VISR TBIELSEN0% UL EDIEE W TRENIEDEFEH U,

noninferiority margin of —20 percentage points and an incidence of
remission in the prednisone group of 60%.

We conducted a phase Il randomized trial that compared avacopan ¥ < (4. ﬁ.ﬁﬂﬂ%ﬂﬁb{ﬁfﬁ?Q%éﬂ%ANCAFﬂﬁEﬂﬁéﬁo)%%ﬁﬁ
with a tapering schedule of prednisone in patients with ANCA- RIC.TPNINVETVRZY VOB BIR G LT ENMBI VA LML
associated vasculitis concurrently treated with immunosuppressive REREFEN U,

drugs.



With respect to the primary endpoints, if the lower boundary of the T EFHAIE R ICRIL T, EERDZE (PNINY—TLRZVY) Ol
two—sided 95% confidence interval for the difference (avacopan 95% SR MDD TERMN—20/\—t Y biRM Y rEDE X EF(FNIEE. 730
minus prednisone) in the incidence of remission was greater than I\UIETLURZYVISH L TCIEL M THhDEH L,

—20 percentage points, avacopan would be considered not inferior

to prednisone.















































