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Abstract
Objective
To evaluate the cost-effectiveness of avacopan plus immunosuppressants versus glucocorticoid (GC)-based regimens
Sfor adults with granulomatosis with polyangiitis (GPA) or microscopic polyangiitis (MPA) in China, and to estimate
the maximum avacopan unit price consistent with willingness-to-pay (WTP) thresholds.

Methods
A nine-state Markov model (active disease; three remission states; three relapse states; end-stage renal disease
[ESRD]; death) was developed from the Chinese healthcare system perspective. Baseline characteristics were derived

from the ADVOCATE trial. The intervention was avacopan plus cyclophosphamide (CYC) or rituximab (RTX) with

reduced-dose GCs, the comparator was CYC/RTX plus standard GCs. Treatment shares followed trial allocation
(35.2% CYC; 64.8% RTX). Outcomes included total costs, life-years (LYs), quality-adjusted life years (QALYs), and
incremental cost-effectiveness ratios (ICERs), using a WTP threshold of one time China’s 2024 GDP per capita per

QALY. Uncertainty was assessed through one-way, probabilistic, and scenario analyses. Threshold price analyses

back calculated the avacopan unit price at WTPs of one time, 1.2 times, and 1.5 times GDP per capita.

Results
Avacopan increased QALYs (5.81 vs. 5.26) and LYs (8.25 vs. 7.77) and increased total costs (373,478 vs. $70,110),
vielding an ICER of $6,146/QALY. At a WTP of $13,445/QALY, avacopan was cost-effective; results were robust in
sensitivity and scenario analyses. The maximum cost-effective price was $11.12-$12.70 per 10 mg at WTPs of
1.0-1.5 times GDP per capita.

Conclusion
Avacopan-based regimens are cost-effective versus GC-based therapy for GPA/MPA in China and support
value-based pricing of $11.12-$12.70 per 10 mg.
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Introduction

Anti-neutrophil cytoplasmic antibody-
associated vasculitis (AAV) is a rare,
severe autoimmune small-vessel vascu-
litis included in China’s second national
rare disease catalogue (1, 2). AAV en-
compasses granulomatosis with poly-
angiitis (GPA), microscopic polyangii-
tis (MPA), and eosinophilic granuloma-
tosis with polyangiitis (EGPA) (3). In
China, the prevalence is 25 per 100,000
(4), with MPA accounting for about
80% of cases, GPA 15%, and EGPA 5%
(5). The disease course is aggressive
with frequent relapses; 80-90% of pa-
tients develop organ-threatening mani-
festations (6), most commonly renal in-
volvement. Within five years, 15-38%
of patients progress to end-stage renal
disease (ESRD) (7). In China (8), mean
annual costs were $15,100 for haemodi-
alysis, $12,076 for peritoneal dialysis,
and $15,767 for transplantation. Over
eight years, cumulative costs reached
$144,196, $122,398, and $122,511,
respectively; this places a substantial
burden on households and insurers.
Roughly half experience relapse requir-
ing prolonged immunosuppression (9).
Mortality remains substantial: without
treatment, 1- and 2-year mortality ap-
proach 82% and 90% (10), respective-
ly; despite standard therapy, median
5-year mortality is around 25%, largely
driven by severe infections, cardiovas-
cular events, and dialysis-related com-
plications (11).

Current treatment for GPA/MPA in-
volves an induction phase followed by
maintenance therapy. In China, gluco-
corticoids (GC) in combination with
either cyclophosphamide (CYC) or
rituximab (RTX) are used for induc-
tion. However, treatment is constrained
by GC-related infectious, skeletal and
metabolic toxicities, CYC-associated
myelosuppression and malignancy risk,
and infection risk from prolonged im-
munosuppression alongside suboptimal
relapse control. Avacopan, an oral C5a
receptor inhibitor, has demonstrated ef-
ficacy in reducing GC exposure while
maintaining disease control, and is now
recognised by international guidelines
and recent systemic-vasculitis reviews
as a key reduced-dose GC option in
the contemporary management of AAV
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(12-15). With its recent approval in Chi-
na, evaluating the economic value of
avacopan in the local healthcare context
is essential. However, a comprehensive
evaluation of the cost-effectiveness of
avacopan in China remains lacking.
This study aimed to evaluate the cost-
effectiveness of avacopan in combina-
tion with immunosuppressants (CYC or
RTX) and GCs compared with standard
GC-based regimens in newly diagnosed
or relapsing adult patients with GPA or
MPA, from the perspective of the Chi-
nese healthcare system.

Methods

Model structure

A Markov model with nine mutually
exclusive health states was developed
to simulate the progression of AAV and
evaluate the cost-effectiveness of treat-
ment strategies. The health states in-
cluded: active disease, three remission
states, three relapse states, ESRD, and
death. ESRD was modelled as a distinct
health state reflecting severe renal im-
pairment, while death was treated as an
absorbing state (13). The model struc-
ture is shown in Figure 1.

All patients were assumed to enter the
model in the active disease state, rep-
resenting either newly diagnosed or
relapsing AAV requiring induction ther-
apy. Patients who achieved remission
transitioned to the maintenance phase.
Relapse during maintenance prompted
re-induction therapy, returning patients
to remission once again. Thus, patients
could cycle between remission and
relapse until progression to ESRD or
death. Refractory disease was defined as
three relapse states; in this health state,
patients were no longer eligible for fur-
ther induction therapy and remained un-
til progression to ESRD or death (13).
At any cycle, patients could develop
ESRD. Once in the ESRD health state,
patients remained there until death, as
recovery was not permitted, and no fur-
ther induction or maintenance therapy
was administered. Patients with ESRD
were assumed to receive chronic renal
replacement therapy until death or kid-
ney transplantation.

The model used a cycle length of 4
weeks and applied half-cycle correc-
tion to improve accuracy. Given that
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AAV requires lifelong management and
may lead to long-term complications,
a lifetime horizon was adopted to cap-
ture differences in costs and outcomes
between treatment arms, as well as the
long-term impact of the disease and its
management on patient quality of life.
Model outcomes included total costs,
life years (LYs), quality-adjusted life
years (QALYs), and incremental cost-
effectiveness ratio (ICER). Costs incor-
porated drug acquisition, direct medical
care, ESRD management, and adverse
event (AE) treatment. Costs and health
outcomes were discounted at 5% an-
nually. The willingness-to-pay (WTP)
threshold was set according to the 2024
per capita GDP in China ($13,445;
€12,455/QALY) (16). This study ad-
hered to the Consolidated Health Eco-
nomic Evaluation Reporting Standards
reporting guideline (17) (Supplemen-
tary Table S1).

Patient population

The target population consisted of adult
patients (=18 years) with newly diag-
nosed or relapsing GPA or MPA. Base-
line characteristics were aligned with
the phase 3 ADVOCATE trial, in which
the mean patient age was 60 years and
most participants presented with renal
involvement (13) (Suppl. Table S2).

Treatment strategies

Treatment regimens were designed
based on clinical protocols from the
ADVOCATE trial, National Institute
for Health and Care Excellence (NICE)
technology appraisal guidance 825
(18), and Manuel’s study (1).

Intervention

Induction phase. Patients received ava-
copan 30 mg orally twice daily, in com-
bination with either RTX (375 mg/m2
intravenous infusion once weekly for 4
weeks) or CYC (15 mg/kg intravenous
infusion on days 1, 15, 29, 49, 70, and
91), together with a reduced-dose GC
taper. A weighted calculation was per-
formed using the randomised controlled
trial (RCT) treatment allocation propor-
tions: 35.2% for CYC and 64.8% for
RTX (13).

Maintenance phase. Avacopan was
combined with azathioprine for 6 treat-
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ment cycles, followed by azathioprine
monotherapy for 19 treatment cycles.
From week 15, the azathioprine dose
was titrated over 2 weeks to 2 mg/kg/
day and maintained until week 52.
Refractory disease state. Based on
NICE technology appraisal guidance
825 (18) and Manuel’s study (1), pa-
tients not achieving remission after
three induction courses entered a re-
fractory disease state and received aza-
thioprine at 2 mg/kg/day.

Comparator

Induction phase. CYC or RTX (admin-
istered at the same dosage as in the inter-
vention regimen) in combination with a
tapering course of GCs. A weighted cal-
culation was performed using the RCT
treatment allocation proportions: 35.2%
for CYC and 64.8% for RTX (13).
Maintenance phase. Azathioprine mon-
otherapy was administered at the same
dose as in the intervention group.
Refractory disease state. Patients unre-
sponsive after three induction courses
entered a refractory disease state and
received azathioprine, consistent with
the comparator group.

Clinical efficacy

Clinical parameters were primarily de-
rived from the ADVOCATE trial (13).
Remission and relapse rates for the
avacopan and GC groups were based
on the proportions of patients in re-
mission at weeks 26 and 52. For re-
lapse between weeks 52 and 60, the
intervention arm hazard ratio (HR) was
estimated from the difference in remis-
sion rates at weeks 52 and 60 (8-week
follow-up). This HR was applied to ad-
just the per-cycle relapse probability of
the control arm, yielding relapse prob-
abilities for the intervention arm. For
the control arm, the relapse probability
between weeks 52 and 60 was assumed
to be the same as that between weeks 26
and 52, in line with NICE technology
appraisal guidance 825 (18).

To account for the potential waning
of avacopan efficacy after treatment
cessation, a conservative approach in-
formed by Manuel et al. was adopted.
From week 60 onwards, efficacy was
assumed to decline gradually at a con-
stant rate over a 3-month period, based

on the trend observed between weeks
26-52 and 52-60 (18). By the end of
2 years of maintenance therapy, relapse
probabilities were assumed to be equiv-
alent in both arms.

The probability of progression to ESRD
varied by health state. For active disease
(including relapse states), the risk of
ESRD was estimated from data showing
that the first 6 months after AAV onset
carry a substantially higher ESRD risk
compared with subsequent years. Cu-
mulative 6-month ESRD incidence was
extracted from long-term follow-up of
six RCTs and converted into transition
probabilities using an exponential distri-
bution (19). For remission states, transi-
tion probabilities were derived from the
cumulative ESRD incidence observed
over 7.1 years in the same six RCTs,
again using an exponential model (19).
For refractory disease, and consist-
ent with NICE technology appraisal
guidance 825, the risk of progression
to ESRD was assumed to be 15 times
higher than that of patients in remis-
sion (18). To reflect renal outcomes ob-
served in ADVOCATE, the relative risk
reduction in eGFR decline for avacopan
versus control (HR=0.71) was applied
to adjust annual transition probabilities
to ESRD from both relapse and remis-
sion states, using cumulative ESRD in-
cidence data from the six RCTs control
arm as baseline (13, 19).

Background mortality was based on the
Seventh National Population Census of
China (20). As mortality rates for pa-
tients with AAV and ESRD are substan-
tially higher than those of the general
population, relative risks were applied
to adjust general population mortality
(21). Mortality was assumed to be equal
across active disease, remission, and re-
lapse states (22).

In addition, given the well-established
association between glucocorticoid ex-
posure and AEs, and the dose-depend-
ent increase in toxicity, treatment-relat-
ed grade =3 serious AEs with an inci-
dence of at least 5% in either the ava-
copan or GC group of the ADVOCATE
trial were incorporated into the model
(13) (Table I).

Costs
The analysis considered direct medi-
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cal costs, including drug acquisition,
disease management, monitoring and
follow-up, hospitalisation, ESRD man-
agement, and AE treatment. Costs of
concomitant medications were obtained
from the 2024 national median bid prices
(23). Management and monitoring costs
were derived from the median prices of
medical service items across Chinese
provinces. Hospitalisation and ESRD
treatment costs were sourced from pub-
lished literature, while AE management
costs were estimated based on data from
the Hospital Information System of the
Third Affiliated Hospital of Sun Yat-sen
University (24, 25) (Table I). All costs
were initially collected in Chinese ren-
minbi and then converted to US dollars
using the average 2024 exchange rate
($1 = ¥7.12) (26). For key results, ap-
proximate values in euros were addi-
tionally reported using an exchange rate
of €1 = $1.08 (26).

Utilities

Changes in health utility were primarily
influenced by treatment regimen; within
the same health state, between-group
differences in utility were mainly at-
tributable to reduced GC exposure and
improvements in GC-related AEs in the
avacopan group. Health utility values
were sourced from NICE technology
appraisal guidance 825 (18). To avoid
double counting, the disutility associat-
ed with GC-related AEs was incorporat-
ed into health state utilities rather than
modelled separately under treatment-re-
lated AEs. Therefore, only the disutility
from treatment-related AEs unrelated
to GC exposure was included in the AE
component of the model (Table I).

Sensitivity analysis

and scenario analysis

To evaluate the robustness of the model
results, we conducted one-way, proba-
bilistic, and scenario-based sensitiv-
ity analyses. In the one-way sensitivity
analysis, model parameters were varied
within predefined ranges, based on 95%
confidence intervals when available or
+10% otherwise, to assess their impact
on cost-effectiveness outcomes. Key
parameters were identified and illus-
trated using tornado diagrams. In the
probabilistic sensitivity analysis, we as-
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Table I. Model input parameters.

Name Mean Low Upper  Distribution Source
Drug cost ($)
Avacopan (10 mg) 941 7.53 11.29 Gamma 31)
Rituximab (100 mg) 191.84 105.09 322.19 Gamma (32)
Rituximab (500 mg) 673.01 538.41 1,104.58 Gamma
Cyclophosphamide Injection (1000 mg)  22.47 17.97 26.96 Gamma
Cyclophosphamide Injection (500 mg) 13.97 11.18 16.77 Gamma
Cyclophosphamide Injection (200 mg) 3.37 3.19 3.39 Gamma
Prednisone (5 mg) 0.26 0.21 0.31 Gamma
Azathioprine (50 mg) 0.27 0.11 0.31 Gamma
Monitoring and maintenance costs ($)
Blood test per visit 2.81 2.25 491 Gamma (18,23)
Liver function test per visit 11.23 9.83 13.34 Gamma
Outpatient follow-up per visit 15.45 8.39 3145 Gamma
ESRD and mortality costs ($)
Haemodialysis/year 13,306.20 10,64496 1596744  Gamma (33)
Peritoneal dialysis/year 11,340.60 9072.48 13,608.72 Gamma
Kidney transplant surgery 20,365.25 18,328.73 22401.78  Gamma (34)
Post-transplant Treatment/year 13,792.88 1103430 16,55145 Gamma
Management costs ($)
Intravenous infusion per visit 1.09 0.79 1.37 Gamma (23)
Drug preparation 2.18 091 291 Gamma
Infusion pump/hour 0.25 0.20 0.29 Gamma
Hospitalisation costs ($)
Annual hospitalisation 18,254.60 14,603.68 21,905.52 Gamma (D)
Adverse event treatment costs ($)
Infection (GC) 16,850.40 1348032 20,22048 Gamma  (18,26)
Cardiovascular event (GC) 1,123.36 898.69 1,348.03 Gamma
Ophthalmic disease (GC) 2,808.40 2,246.72 3,370.08 Gamma
Orthopaedic disease (GC) 6,318.90 5,055.12 7,582.68 Gamma
Endocrine and metabolic (GC) 1,404.20 1,123.36 1,685.04 Gamma
Dermatological disease (GC) 47.31 37.85 56.77 Gamma
Digestive system diseases (GC) 982.94 786.35 1,179.53 Gamma
ANCA-associated Vasculitis adverse 1,151.13 92091 1,381.36 Gamma

event management costs
Utility
Active disease (Avacopan group) 0.78 0.74 0.82 Beta (18)
Remission (Avacopan group) 0.85 0.83 0.87 Beta
Relapse (Avacopan group) 0.81 0.71 091 Beta
Active disease (GC group) 0.78 0.74 0.82 Beta
Remission (GC group) 0.83 0.81 0.85 Beta
Relapse (GC group) 0.74 0.62 0.86 Beta
ESRD 0.44 0.40 0.49 Beta (35)
Post-transplant 0.71 0.64 0.78 Beta
AAV-related adverse event (disutility) -0.05 -0.06 -0.04 Beta (18)
Clinical parameters
Remission rate at week 26 0.72 0.65 0.80 Beta (13)

(Avacopan group)
Remission rate at week 52 0.66 0.59 0.72 Beta

(Avacopan group)
Remission rate at week 26 (GC group) 0.70 0.63 0.77 Beta
Remission rate at week 52 (GC Group) 0.55 0.49 0.60 Beta
Incidence of ANCA-associated vasculitis  0.07 0.06 0.08 Beta

(Avacopan group)
Incidence of infection (Avacopan group)  0.04 0.03 0.05 Beta
Incidence of cardiovascular event 043 0.39 0.48 Beta

(Avacopan group)
Incidence of ophthalmic disease 0.04 0.03 0.05 Beta

(Avacopan group)
Incidence of orthopaedic disease 0.11 0.10 0.13 Beta

(Avacopan group)
Incidence of endocrine and metabolic 0.14 0.13 0.15 Beta

diseases (Avacopan group)
Incidence of dermatological disease 0.08 0.07 0.09 Beta

(Avacopan group)
Incidence of psychological problems 0.16 0.15 0.18 Beta

(Avacopan group)
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Name Mean Low Upper  Distribution Source
Incidence of gastrointestinal disease 0.02 0.01 0.03 Beta

(Avacopan group)
Incidence of ANCA-associated vasculitis  0.12 0.11 0.13 Beta

(GC group)
Incidence of infection (GC group) 0.07 0.06 0.08 Beta
Incidence of cardiovascular event 0.52 0.47 0.57 Beta

(GC group)
Incidence of Ophthalmic disease 0.07 0.06 0.08 Beta

(GC group)
Incidence of orthopaedic disease 0.13 0.12 0.14 Beta

(GC Group)
Incidence of endocrine and metabolic 0.29 0.26 0.32 Beta

diseases (GC group)
Incidence of dermatological disease 0.17 0.15 0.19 Beta

(GC group)
Incidence of Psychological problems 0.24 0.21 0.26 Beta

(GC Group)
Incidence of gastrointestinal disease 0.02 0.01 0.03 Beta

(GC group)
Other
6-month ESRD incidence in AAV patients  0.06 0.05 0.07 Beta (36)
7.1-year ESRD Incidence in AAV patients  0.14 0.13 0.15 Beta
Relative risk of ESRD in refractory patients ~ 15.00 12.00 18.00 Gamma (37)
Proportion choosing Haemodialysis for 0.82 0.66 0.99 Beta (38)

ESRD
Proportion choosing Peritoneal dialysis 0.11 0.09 0.13 Beta
Proportion choosing Kidney transplant 0.07 0.05 0.08 Beta

for ESRD
Patient Body Surface Area (m?) 1.60 1.28 1.92 Gamma
Patient weight (kg) 60.00 48.00 72.00 Gamma
Discount rate 0.05 0.00 0.08 Beta
ESRD: end-stage renal disease; GC: glucocorticoids.
Table II. Results of base-case analysis.

Avacopan group GC group

Total costs ($) 73,478.41 70,109.75
Drug costs 22,104.21 6,070.52
Medical resource utilisation costs 4,984 .99 7,738.26
ESRD costs 34,517.48 4042724
Treatment-related adverse event cost 341.81 337.20
GC-related adverse event treatment costs 11,529.92 15,536.54
Health outcomes
LYs (years) 8.25 7.77
QALYs 5.81 526
ICER ($/QALY) 6,145.57

CYC: cyclophosphamide; RTX: rituximab; ESRD: end-stage renal disease; GC: glucocorticoids;
ICER: incremental cost-effectiveness ratio; LYs: life years; QALYs: quality-adjusted life years.

signed appropriate probability distribu-
tions to all model parameters and joint-
ly propagated uncertainty via 10,000
second-order Monte Carlo simulations,
from which cost-effectiveness accepta-
bility curves were generated. In the sce-
nario analysis, we evaluated alternative
settings, including one or two courses
of avacopan after relapse, drug wastage
with RTX and CYC (wastage arising
from mismatches between vial size and
prescribed dose, with costs charged per

790

full vial), and combinations with RTX
only or CYC only.

Threshold price analysis

Given the absence of an official list
price for avacopan in mainland China,
we additionally conducted a WTP-
based price threshold analysis to esti-
mate the maximum unit price consistent
with cost-effectiveness under alterna-
tive thresholds. All clinical effective-
ness, utilities, non-drug medical costs,

and discounting assumptions were
fixed at base-case values; only the unit
price of avacopan was varied.

For each WTP threshold (one time, 1.2
times, and 1.5 times China’s 2024 per-
capita GDP per QALY), we solved for
the unit price P* such that the ICER
equals the threshold:

ICER(P*) = ACost(P*) / AQALY =
WTP.

Results

Base case

In the base case, the avacopan strategy
generated more QALYs (5.81 vs. 5.26)
and life-years (8.25 vs. 7.77) than the
GC strategy. Total costs were $73,478
(€67,741) in the avacopan group and
$70,110 (€ 64,642) in the GC group,
corresponding to an ICER of $6,146/
QALY (€ 5,666/QALY). At a WTP
threshold of one time China’s 2024
GDP per capita ($13,445; €12 455 per
QALY), avacopan was cost-effective.
Compared with the GC group, to-
tal costs were higher in the avacopan
group by $3,368 (driven by higher drug
acquisition costs: $22,104 vs. $6,071),
partly offset by lower medical resource
utilisation costs ($4,985 vs. $7,738).
ESRD-related costs were lower with
avacopan ($34,517 vs. $40,427), and
costs for GC-related AEs were also
lower ($11,530 vs. $15,537). Costs
for managing treatment-related AEs
were similar between groups ($342 vs.
$337). Detailed results are reported in
Table I1.

Sensitivity analyses

Sensitivity analyses supported the ro-
bustness of the base-case results. In
the one-way sensitivity analysis, the
unit price of avacopan was the most
influential driver of the ICER. For
avacopan group versus GC group,
the ICER ranged from $329/QALY to
$11,962/QALY. None of these varia-
tions changed the conclusion that ava-
copan remained cost-effective at a WTP
threshold of one time per-capita GDP.
The sensitivity analysis results are
shown in Figure 2.

Results of the probabilistic sensitiv-
ity analysis are presented in Figure 3.
In the avacopan group versus the GC
group, the probability of cost-effective-
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Induction 1

Fig.1. Markov model for AAV.
ESRD: end-stage renal disease.
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Annual inpatient treatment cost for the control group

First-year treatment cost of GC-induced infections

Hazard ratio of first-year mortality in GPA patients compared to the general population
Relative risk of ESRD occurrence in patients with refractory disease

Proportion of AAV patients developing ESRD at 7.1 years

Hazard ratio of post-first-year mortality in GPA patients compared to the general population

Cost of Avacopan (10mg)

Cost discount rate
Effect discount rate

0 2,000 4,000

Fig. 2. Tornado diagram of one-way sensitivity analysis: avacopan group vs. GC group.
Each bar shows the change in the ICER when the corresponding parameter is varied from its lower to upper bound, with longer bars indicating greater influ-

ence on the cost-effectiveness results.

—
—
— Upper_bound

u Lower_bound

:

8,000 10,000 12,000

ICER(S/QALY)

AAV: ANCA-associated vasculitis; ESRD: end-stage renal disease; GPA: granulomatosis with polyangiitis; GC: glucocorticoids.

ness was 94.44% at a WTP threshold of
one time per-capita GDP and 99.47% at
1.5 times per-capita GDP.

Scenario analyses yielded consistent
findings. When avacopan was adminis-
tered once after relapse, the ICER for
avacopan group versus GC group was
$10,611/QALY; when administered
twice after relapse, the corresponding
ICER was $11,562/QALY. In scenarios
with drug wastage for RTX and CYC,
the ICER for the avacopan group versus
the GC group was $6,150/QALY. When
combined only with RTX, the ICER
was $6,227/QALY; when combined
only with CYC, the corresponding
ICER was $6,101/QALY (Supplemen-
tary Table S3). In all cases, avacopan
was considered cost-effective at a WTP
threshold of one time per-capita GDP.

Threshold price back-calculation

The results of the threshold price back-
calculation are shown in Figure 4. At a
WTP threshold of one time per-capita
GDP, the upper-bound unit price for
avacopan was $11.12 (€10.25) per 10

Clinical and Experimental Rheumatology 2026

mg. At 1.2 times per-capita GDP, the
corresponding upper-bound unit price
was $11.75 (€10.83) per 10 mg, and at
1.5 times per-capita GDP it was $12.70
(€11.71) per 10 mg.

Discussion

This study evaluated the cost-effective-
ness of avacopan combined with im-
munosuppressants and GCs for treat-
ing adults with newly diagnosed or re-
lapsing GPA/MPA in China. From the
Chinese healthcare system perspective,
avacopan-based regimens were cost-
effective compared with standard GC-
based regimens at a WTP threshold of
one time the per-capita GDP. These
findings were robust across base-case,
deterministic, probabilistic, and sce-
nario analyses. The clinical advantages
of avacopan observed in the ADVO-
CATE trial (13) were key drivers of
cost-effectiveness. Avacopan improved
sustained remission rates and reduced
relapse risk compared with conven-
tional GC regimens, thereby delaying
progression to ESRD, a major contrib-

utor to long-term costs and morbidity
in AAV. In our model, the avacopan
arm was associated with lower ESRD-
related costs and reduced GC-related
AEs, which partially offset its higher
drug acquisition cost.

Renal outcomes play a central role in
the economic burden of AAV. Approxi-
mately 81% of patients in the ADVO-
CATE trial had kidney involvement
(13). Progression to ESRD significantly
increases healthcare expenditures due to
dialysis and transplantation. A study us-
ing Shanghai insurance data estimated
cumulative 8-year costs of $22,165-
144,633 for renal replacement therapy
(8). Avacopan’s renal benefits, includ-
ing improved eGFR and delayed ESRD
onset, suggest clinical and economic
advantages, particularly in patients
with advanced renal impairment (13).
The management of relapsing disease
also substantially affects both patient
outcomes and cost. Scenario analyses
demonstrated that re-treatment with
avacopan after relapse-either once or
twice-remained cost-effective at a WTP
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Fig. 3. Cost-effectiveness acceptability curve of probabilistic sensitivity analysis: avacopan group vs.

GC group.

The cost-effectiveness acceptability curves show the probability that the avacopan group (blue) and the
GC group (red) are cost-effective over a range of willingness-to-pay thresholds. As the WTP threshold
increases, the probability that the avacopan group is cost-effective rises and exceeds that of the GC
group beyond the intersection point. The two vertical green lines indicate WTP thresholds at one time

and 1.5 times of China’s 2024 per-capita GDP.

AVA: avacopan; CYC: cyclophosphamide; RTX: rituximab; GC: glucocorticoids.
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Fig. 4. Drug prices under different willingness-to-pay thresholds.

The curve depicts the threshold unit prices of avacopan (per 10 mg) corresponding to different WTP
thresholds, expressed as multiples of China’s 2024 per-capita GDP. For each WTP level, the point on
the curve indicates the avacopan price at which the avacopan group remains cost-effective compared

with the GC group.

threshold of one time per-capita GDP.
These findings are aligned with recent
guideline updates and narrative reviews,
which support avacopan as a GC-spar-
ing option, particularly in relapsed or
refractory cases (12, 14, 15,27).

Using WTP as a negotiation anchor of-
fers a transparent basis for value-based
pricing. If one times WTP is adopted,
the unit price should not exceed $11.12
per 10 mg; under a rare-disease con-
text with 1.5 times WTP, the cap could
be relaxed to $12.70 per 10 mg (and
$11.75 per 10 mg at 1.2 times WTP).
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Importantly, conventional cost-effec-
tiveness thresholds may underestimate
the value of rare disease therapies. In
this study, we adopted a WTP thresh-
old of one time per-capita GDP. Xu
et al. (28) estimated a WTP threshold
of 2.06 times per-capita GDP for rare
diseases in China, exceeding the base-
case threshold used in this study. Inter-
nationally, agencies such as NICE (29)
apply higher thresholds for ultra-rare
conditions, and Australia’s Life Sav-
ing Drugs Program (30) provides reim-
bursement beyond standard thresholds.

These perspectives support adopting
flexible or tiered thresholds in rare dis-
ease evaluations like AAV. In addition,
cross-country differences in healthcare
prices and WTP thresholds mean that
direct comparison of ICERs across set-
tings may be misleading. Future work
should consider purchasing power
parity-adjusted analyses to enable more
meaningful global comparisons.

To our knowledge, this is the first cost-
effectiveness analysis of avacopan in
the Chinese healthcare context. Our
findings are consistent with interna-
tional evaluations. A Spanish study (1)
reported an ICER of €45,638/QALY,
and a UK analysis (18) showed an
ICER of £18,537/QALY from the NHS
perspective. These results suggest the
global value of avacopan in AAV man-
agement. However, this study has sev-
eral limitations. First, clinical efficacy
inputs were derived from the ADVO-
CATE trial (13), which had a 52-week
follow-up. Long-term effectiveness
beyond treatment discontinuation was
extrapolated based on conservative as-
sumptions. Second, due to limited local
data, some transition probabilities and
utility values were obtained from in-
ternational sources. These assumptions
may introduce parameter uncertainty,
although sensitivity analyses confirmed
the robustness of the findings. Third,
all unit prices, medical costs, and WTP
thresholds in this study reflect the Chi-
nese healthcare system and benefit
package; these inputs may differ from
those in European or North American
settings, which could limit the external
generalisability of our cost-effective-
ness results.

In summary, avacopan offers clini-
cal and economic benefits for patients
with GPA/MPA in China by improving
disease control, reducing relapse, and
delaying ESRD. Its use may alleviate
the long-term burden on patients and
the healthcare system and may inform
reimbursement deliberations and future
updates to clinical practice guidelines
in China.

Conclusion

This study evaluated the cost-effec-
tiveness of avacopan in combination
with immunosuppressants and gluco-
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corticoids compared with immunosup-
pressants plus glucocorticoids for the
treatment of newly diagnosed or relaps-
ing adult patients with GPA/MPA in
China. From the perspective of the Chi-
nese healthcare system, avacopan was
cost-effective at a WTP threshold of one
time per-capita GDP in 2024 ($13,445;
€12,455/QALY). Although avacopan
was associated with higher drug acqui-
sition costs, it delayed progression to
ESRD, reduced glucocorticoid expo-
sure, and achieved better disease con-
trol by increasing sustained remission
and lowering relapse risk. These ben-
efits translated into substantially lower
costs for healthcare resource utilisation,
ESRD management, and GC-related
AESs, while improving patient outcomes
and quality of life.

References

1

. MACIA M, DIAZ-ENCARNACION M, SOLANS-

LAQUER et al.: A projected cost-utility anal-
ysis of avacopan for the treatment of antineu-
trophil cytoplasmic antibody-associated vas-
culitis in Spain. Expert Rev Pharmacoecon
Outcomes Res 2024; 24(2): 227-35. https://
doi.org/10.1080/14737167.2023.2297790

. Notice on the Publication of the Second List

of Rare Diseases.
https://www.gov.cn/zhengce/zhengceku/
202309/content_6905273 .htm.

Accessed 2025 December 12.

. NAKAZAWA D, MASUDA S, TOMARU U,

ISHIZU A: Pathogenesis and therapeutic in-
terventions for ANCA-associated vasculitis.
Nat Rev Rheumatol 2019; 15(2): 91-101.
https://doi.org/10.1038/s41584-018-0145-y

. REDONDO-RODRIGUEZ R, MENA-VAZQUEZ

N, CABEZAS-LUCENA AM et al.: Systematic
review and meta-analysis of worldwide inci-
dence and prevalence of antineutrophil cyto-
plasmic antibody (ANCA) associated vascu-
litis. J Clin Med 2022; 11(9): 2573.
https://doi.org/10.3390/jcm11092573

.LIJ, CUI Z, LONG JY et al.: The frequency

of ANCA-associated vasculitis in a national
database of hospitalized patients in China.
Arthritis Res Ther 2018; 20(1): 226.
https://doi.org/10.1186/s13075-018-1708-7

. PAGNOUX C: Updates in ANCA-associated

vasculitis. Eur J Rheumatol 2016; 3(3): 122-
33. https:/
doi.org/10.5152/eurjrheum.2015.0043

. JAYNE DRW, BRUCHFELD AN, HARPER L et

al.: Randomized trial of C5a receptor inhibi-
tor avacopan in ANCA-associated vasculitis.
J Am Soc Nephrol 2017; 28(9): 2756-67.
https://doi.org/10.1681/ASN.2016111179

. WANG WY, LIANG H, LU W: Analysis on

treatment burden of end-stage renal disease
patients and related policy suggestions. Chin
Health Resour 2018; 21(2): 121-126. https://
doi.org/10.13688/j.cnki.chr.2018.17794

. KING C, HARPER L, LITTLE M: The compli-

Clinical and Experimental Rheumatology 2026

20.

21.

. KIDNEY DISEASE:

cations of vasculitis and its treatment. Best
Pract Res Clin Rheumatol 2018; 32(1): 125-
36.
https://doi.org/10.1016/j.berh.2018.07.009

. BERDEN A, GOCEROGLU A, JAYNE D et al.:

Diagnosis and management of ANCA associ-
ated vasculitis. BMJ 2012; 344: e26.
https://doi.org/10.1136/bmj.e26

. TERRIER B, PAGNOUX C, PERRODEAU E et

al.: Long-term efficacy of remission-main-
tenance regimens for ANCA-associated vas-
culitides. Ann Rheum Dis 2018; 77(8): 1150-
56. https:/
doi.org/10.1136/annrheumdis-2017-212768
IMPROVING GLOBAL
OUTCOMES (KDIGO) ANCA VASCULITIS
WORK GROUP: KDIGO 2024 clinical prac-
tice guideline for the management of anti-
neutrophil cytoplasmic antibody (ANCA)-
associated vasculitis. Kidney Int 2024; 105(3
Suppl): S71-S116.

https://doi.org/10.1016/j kint.2023.10.008

. JAYNE DRW, MERKEL PA, SCHALL TJ et al.:

Avacopan for the treatment of ANCA-associ-
ated vasculitis. N Engl J Med 2021; 384(7):
599-609.
https://doi.org/10.1056/nejmoa2023386

. TREPPO E, MONTI S, DELVINO P ef al.

Systemic vasculitis: one year in review 2024.
Clin Exp Rheumatol 2024; 42(4): 771-81.
https://
doi.org/10.55563/clinexprheumatol/gkve60

. DELVINO P, BALDINI C, BONACINI M et al.:

Systemic vasculitis: one year in review 2025.
Clin Exp Rheumatol 2025; 43(4): 553-62.
https://
doi.org/10.55563/clinexprheumatol/oyqz1p

. Statistical Communiqué on the 2024 Nation-

al Economic and Social Development of the
People’s Republic of China.
https://www.stats.gov.cn/sj/zxfb/202502/
t20250228_1958817.html

Accessed 2025 December 12.

. HUSEREAU D, DRUMMOND M, AUGUS-

TOVSKI F et al.: Consolidated Health Eco-
nomic Evaluation Reporting Standards 2022
(CHEERS 2022) statement: Updated report-
ing guidance for health economic evalua-
tions. Value Health 2022; 25(1): 3-9.
https://doi.org/10.1016/j.jval.2021.11.1351

. NATIONAL INSTITUTE FOR HEALTH AND

CARE EXCELLENCE (NICE): Avacopan for
treating severe active granulomatosis with
polyangiitis or microscopic polyangiitis.
London, NICE, 2022.

.ROBSON J, DOLL H, SUPPIAH R et al.

Glucocorticoid treatment and damage in
the anti-neutrophil cytoplasm antibody-as-
sociated vasculitides: long-term data from
the European Vasculitis Study Group trials.
Rheumatology (Oxford) 2015; 54(3): 471-
81. https://
doi.org/10.1093/rheumatology/keu366
China Population Census Yearbook.
https://www.stats.gov.cn/sj/pcsj/rkpe/Trp/zk/
indexch.htm Accessed 2025 December 12.
GUO Q, YU L,ZHANG X et al.: Analysis of the
risk factors for end stage renal disease and
mortality in ANCA-associated vasculitis:
a study from a single center of the Chinese
Rheumatism Data Center. Clin Rheumatol

22.

23.

24.

25.

26.

27.

28.

29.

30

31.

32.

33.

34.

35.

2023; 42(2): 489-99.
https://doi.org/10.1007/s10067-022-06419-1
JAYNE D: Treating vasculitis with conven-
tional immunosuppressive agents. Cleveland
Clin J Med 2012; 79 (Suppl. 3): S46-S49.
https://doi.org/10.3949/ccjm.79.s3.10
Catalogue of Medical Service Price Items of
Jiangsu Province (2023 Edition).
https://ybj.jiangsu.gov.cn/art/2024/4/16/
art_73935_11219533 html

Accessed 2025 December 12.

DAI Z,ZHANG X, WONG IO et al.: Treatment
for severe lupus nephritis: A cost-effective-
ness analysis in China. Front Pharmacol
2021; 12: 678301.
https://doi.org/10.3389/fphar.2021.678301
ZHOU T, SHENG Y, GUAN H et al.: Cost-effec-
tiveness analysis of vedolizumab compared
with infliximab in anti-TNF-a-naive patients
with moderate-to-severe ulcerative colitis in
China. Front Public Health 2021; 9: 704889.
https://doi.org/10.3389/fpubh.2021.704889
Most Accurate Exchange Rates.
https://www.exchange-rates.org/

Accessed 2025 December 12.

BIDDLE K, JADE J, WILSON-MORKEH H et
al.: The 2025 British Society for Rheuma-
tology management recommendations for
ANCA-associated vasculitis. Rheumatology
(Oxford) 2025; 64(8): 4470-94. https://
doi.org/10.1093/rheumatology/keaf240

XU L, CHEN M, ANGELL B et al.: Establish-
ing cost-effectiveness threshold in China: a
community survey of willingness to pay for
a healthy life year. BMJ Glob Health 2024;
9(1): e013070.
https://doi.org/10.1136/bmjgh-2023-013070
PAULDEN M: Recent amendments to NICE’s
value-based assessment of health technolo-
gies: implicitly inequitable? Expert Rev
Pharmacoecon Outcomes Res 2017; 17(3):
239-42. https://
doi.org/10.1080/14737167.2017.1330152

. About the Life Saving Drugs Program.

https://www.health.gov.au/our-work/life-
saving-drugs-program/about-the-1sdp
Accessed 2025 December 12.

Launch of TAVNEOS® Capsules 10mg, a
selective Complement C5a Receptor Antago-
nist.

https://www kissei.co.jp/e_contents/news/
2022/20220606-4414 html

Accessed 2025 December 12.

Minenet. https://www.menet.com.cn/
Accessed 2025 December 12.

ZENG L, CHEN H, XIANG H et al.: Compara-
tive pharmacoeconomic analysis of rituxi-
mab and traditional tacrolimus regimens in
membranous nephropathy in China. Front
Pharmacol 2024; 14: 1309930. https://
doi.org/10.3389/fphar.2023.1309930

ZHANG Z, LIU Z, SHI B: Global perspective
on kidney transplantation: China. Kidney360
2022; 3(2): 364-367.
https://doi.org/10.34067/kid 0003302021
LEE AJ, MORGAN CLI, CONWAY P, CUR-
RIE CJ: Characterisation and comparison
of health-related quality of life for patients
with renal failure. Curr Med Res Opin 2005;
21(11): 1777-83.
https://doi.org/10.1185/030079905x65277

793



Economic evaluation of avacopan for ANCA-associated vasculitis in China / Y. Jiang et al.

36. ROBSON J, DOLL H, SUPPIAH R et al.

Damage in the ANCA-associated vascu-
litides: long-term data from the European
vasculitis study group (EUVAS) therapeutic
trials. Ann Rheum Dis 2015; 74(1): 177-84.
https://

794

37.

doi.org/10.1136/annrheumdis-2013-203927
KIM GH, CHOI BS, CHA DR et al.: Serum
calcium and phosphorus levels in patients
undergoing maintenance hemodialysis: a
multicentre study in Korea. Kidney Res Clin
Pract 2014; 33(1): 52-57.

https://doi.org/10.1016/j.krcp.2013.12.003

38. CHEN T, SUN X, TSUEI S et al.: Care for

end-stage kidney disease in China: progress,
challenges, and recommendations. Lancet
Reg Health West Pac 2024; 54: 101268.

https://doi.org/10.1016/j.lanwpc.2024.101268

Clinical and Experimental Rheumatology 2026



