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Abstract
Introduction:­Avacopan, a selective C5a receptor inhibitor, has emerged as a potential corticosteroid-sparing treatment 
in ANCA-associated vasculitis (AAV). This study aims to evaluate its real-world efficacy and safety in Portuguese patients 
with active AAV.
Methods: We conducted a multicenter retrospective analysis of 15 adult patients with newly diagnosed or relapsing 
AAV treated with avacopan across nine academic centers in Portugal. Patients received avacopan 30 mg twice daily 
in conjunction with standard induction and maintenance therapy. Clinical outcomes, including Birmingham Vasculitis 
Activity Score (BVAS), prednisolone use, renal function, and adverse events, were assessed at 3, 6 and 12 months.
Results:­The median patient age was 65 (interquartile range (IQR): 51.5–75.5), and 60% had de novo AAV. Most patients 
(93.3%) presented with systemic manifestations, and renal involvement was seen in 60%. Median time to start avacopan 
was 3.45 months. Prednisolone was discontinued in eight patients, with a median time to cessation of 44 days post-ava-
copan initiation. Median BVAS at baseline, 3 and 12 months was 23 (13-28.5), 2 (2-4.5) and 0 (0-0), respectively. This 
consistent downward trend indicates effective disease control (p< 0.05). The median estimated glomerular filtration rate 
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(eGFR) at baseline, 3 and 12 months was 15 (9-31), 38 (20-62) and 48 (36.5-83.5), respectively (n=9, p<0.05). Safety was 
generally acceptable; one patient discontinued avacopan due to reversible hepatotoxicity, and one died from sepsis. 
Conclusion: In this real-world Portuguese cohort, avacopan was effective in achieving and maintaining clinical remission 
in AAV, with a notable steroid-sparing effect. In this sample, we have shown the stability of eGFR in patients with renal 
involvement, a reduction in disease activity (BVAS improvement), a favorable safety profile, and the potential for use as 
maintenance monotherapy. These results support avacopan’s potential role in AAV management and warrant further 
investigation in larger prospective studies.

Keywords:­Anti-Neutrophil Cytoplasmic Antibody-Associated Vasculitis/drug therapy; Avacopan; Glomerular Filtration 
Rate/drug effects; Kidney Diseases; Portugal; Registries

INTRODUCTION
Antineutrophil cytoplasmic antibody (ANCA) associated 
vasculitis (AAV) comprises a group of challenging diseases 
that can course with multiple organ involvement. Although 
immunosuppression has significantly reduced mortality in 
the last decades, patients continue to evolve with chron-
ic organ damage due to treatment limited efficacy and 
toxicity. As a result, patients’ health-related quality of life 
remains substantially impaired.
The current standard-of-care for severe AAV involves the 
use of glucocorticoids (GCs) in combination with either rit-
uximab (RTX) or cyclophosphamide (CYC).1 However, pro-
longed high-dose GC therapy is associated with significant 
adverse effects. Research has shown that it is possible to 
substantially reduce GC doses when inducing remission 
in moderate to severe AAV, thereby decreasing treat-
ment-related side effects without compromising effec-
tiveness.2,3Avacopan, an oral C5a receptor antagonist, was 
recently approved as an adjunctive therapy for AAV, being 
the first effective glucocorticoid-sparing alternative. In the 
phase 3 ADVOCATE trial, patients with AAV randomized to 
avacopan had a non-inferior rate of remission at week-26 
and a superior rate of sustained remission at week-52 
compared with patients randomized to standard-of-care 
prednisone. Among the 81% of the study population 
with kidney involvement, patients treated with avacopan 
experienced more rapid reductions in albuminuria and 
greater improvements in estimated glomerular filtration 
rate (eGFR) at 26 and 52 weeks.4 In patients with eGFR<30 
mL/min/1.73 m², the mean improvement in eGFR by week 
52 was 13.7 and 8.2 mL/min/1.73 m², in the avacopan and 
prednisone groups, respectively.1,4 
Avacopan was approved for the treatment of AAV by the 
US Food and Drug Administration in October 2021,5 Health 
Canada in April 2022,2,6 and approval was recommended 
by a committee of the European Medicines Agency to the 
European Commission.
Real-world data on avacopan is limited and unknown in 
Portugal. We conducted a multicenter retrospective co-
hort analysis of 15 patients who received avacopan for 
the treatment of new or relapsing AAV. Our objective was 
to describe the real-world experience and outcomes with 
avacopan in Portugal.

METHODS

Study­Design­and­Patient­Cohort
We conducted a multicenter retrospective observational 
study of 15 patients with active AAV who received avaco-
pan treatment at nine academic medical centers across 
Portugal. Eligible participants were aged ≥18 years and 
had either newly diagnosed or relapsing AAV, fulfilling 
the 2022 American College of Rheumatology/European 
Alliance of Associations for Rheumatology classification 
criteria for microscopic polyangiitis (MPA) or granuloma-
tosis with polyangiitis (GPA).7 All patients had a minimum 
follow-up of three months after initiating avacopan. Data 
was collected retrospectively and up to 31/12/2024 from 
electronic medical records. Collected variables included 
demographic information, AAV subtype, renal involve-
ment, Birmingham Vasculitis Activity Score (BVAS), labo-
ratory markers (e.g., serum creatinine, eGFR, C-reactive 
protein (CRP), urinary protein-to-creatinine ratio), treat-
ment regimens, and adverse events. Patients with missing 
data were censored from the calculation of medians and 
frequencies. 

Treatment Regimen
Induction therapy varied between units according to the 
treating physician’s discretion and included oral or intra-
venous CYC, RTX alone or combined, as well as GC and 
plasmapheresis (PLEX). Remission maintenance therapy 
consisted of RTX (500 mg or 1000 mg i.v. dose every 4–6 
months) or azathioprine (target dose of 2 mg/kg/day). 
Most patients started prophylaxis to avoid pneumocystis 
jirovecci infection, osteoporosis and gastrointestinal ul-
ceration.3,4 Avacopan was added to induction therapy de-
pending on local drug availability and authorization, at a 
dose of 30 mg twice daily, intended for a 1-year treatment 
duration. 

Outcomes­and­Follow‑Up
The primary outcome was clinical remission at 3, 6 and 
12 months, which was defined as no signs or symptoms 
of vasculitis activity (BVAS=0) and a prednisolone dose 
≤5 mg/day. Secondary outcome measures included pred-
nisolone dose at 6 and 12 months, cumulative GC dose, 
BVAS and Vasculitis Damage Index (VDI) scores, ANCA 
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titers evolution, changes in eGFR, reduction in proteinuria 
at 3, 6 and 12 months, resolution of hematuria, disease 
relapse, infection requiring hospitalization, and both kid-
ney and patient survival.
Assessment of changes in eGFR (calculated using the 
race-free 2021 chronic kidney disease epidemiology col-
laboration equation), proteinuria, and hematuria was lim-
ited to patients with kidney involvement. Disease relapse 
was defined as a recurrence of AAV activity (BVAS>0) re-
quiring intensification of immunosuppression therapy at 
any point during treatment.
All patients in our series had at least 3 months of follow-up 
after avacopan initiation at the time of data analysis, with 
none excluded due to treatment discontinuation, adverse 
events or death.

Statistical­Analysis
Due to the small sample size, continuous variables were 
summarized as medians, minimum and maximum or in-
terquartile ranges (IQR). Categorical variables were pre-
sented as counts and percentages. Group comparisons for 
continuous variables were performed using the Wilcoxon 
signed-rank test for matched samples.
Associations between avacopan and various outcome 
measures (creatinine, proteinuria, and BVAS) were 
explored using mixed-effects models to account for in-
tra-individual variability. Results were reported as beta 
coefficients with corresponding 95% confidence intervals 
(CI) and p-values. A two-tailed p-value < 0.05 was con-
sidered statistically significant for all analyses. Statistical 
analyses were conducted using R version 4.1.1.

RESULTS

Study­Population
A total of 15 adult patients with GPA and MPA were treat-
ed within the avacopan compassionate use program. 
Patient demographics and AAV-related relevant clinical 
characteristics are summarized in Table 1.

Table 1. Clinical characteristics of the study population
Variable Summary

Age, years (IQR) 65.0 (51.5–75.5)
min. 25 - max. 81

Sex Female (8, 53.3%) 

Hypertension 11, 73.3%

Diabetes mellitus 3, 20.0%

Cardiac disease 3, 20.0%

Previous chronic kidney disease 3, 20.0%

BVAS (IQR) 23.0 (13.0 - 28.5)
min. 7 - max. 38

ANCA titers baseline (IQR) 159 (62.25 - 416.7)

De novo AAV 9, 60.0%

Systemic manifestations 14, 93.3%

Hematological manifestations 13, 86.7%

Respiratory manifestations 12, 80%

Upper airway vasculitis 4

Alveolar haemorrhage 8

Renal manifestations 9, 60.0%

Articular manifestations 6, 40.0%

Skin manifestations 6, 40.0%

Neurologic manifestations 5, 33.3%

AAV - ANCA-associated vasculitis; ANCA - antineutrophil cytoplasmic 
antibody; BVAS - Birmingham Vasculitis Activity Score; IQR - interquartile 
range

The study population had a median age of 65 years (IQR: 
51.5 - 75.5), with similar numbers of both genders (53.3% 
female patients). Comorbidity prevalence varied, with 
hypertension affecting 73.3% of the patients, diabetes 
mellitus 20.0%, cardiac disease 20% and chronic kidney 
disease (CKD) also 20.0%. Two patients had CKD as a result 
of renal involvement from vasculitis at the time of pres-
entation. Patient number 14 (Table 2) had end-stage re-
nal disease (ESRD), undergoing hemodialysis and patient 
number 8 had CKD stage 4.
Regarding clinical manifestations, systemic involvement 
was frequent (93.3%), followed by hematological (86.7%) 
and respiratory manifestations (80%). Renal involvement 
was present in 60% of patients. Neurological manifes-
tations were the least common (33.3%), while skin and 
articular manifestations were present in 40% of cases. 
One patient had orbital inflammatory pseudotumor and 
another had recurrent pericarditis. The median baseline 
BVAS score was 23.0 (IQR: 13.0 - 28.5), reflecting a mod-
erate-to-severe disease burden. Nine (60%) had anti-MPO 
antibodies and 6 (40%) had anti-PR3 antibodies. A total of 
9 patients (60%) had de novo AAV, while 6 were relapses. 
The median follow-up period was 12 months (IQR: 7.8 
- 18.5), providing a longitudinal perspective on disease 
progression.
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Table 2. Individual demographics, clinical characteristics at baseline, treatment and outcome

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9 Case 10 Case 11 Case 12 Case 13 Case 14 Case 15

Age / Sex 76 / M 32 / F 65 / F 81 / M 55 / M 76 / M 48 / M 25 / F 63 / F 25 / F 75 / F 70 / F 80 / F 57 / M 65 / M

ANCA sero-
logy MPO PR3 PR3 MPO MPO MPO MPO PR3 MPO PR3 MPO MPO MPO PR3 PR3

Organ invol-
vement renal

Orbital 
in-
flamma-
tory 
pseudo-
tumor 

ENT; 
renal

Cuta-
neous; 
nervous 
system; 
Lung; 
renal

Cuta-
neous; 
periph-
eric 
nerves; 
Lung; 
ENT

Cuta-
neous; 
Lung

ENT; 
renal

ENT; 
peri-
carditis 

Cuta-
neous; 
periph-
eric 
nerves; 
Lung; 
ENT; 
renal

Lung; 
ENT

Lung; 
ENT; 
renal

cuta-
neous; 
renal

Lung; 
renal

Nervous 
system; 
Lung

Cuta-
neous; 
peri-
pheric 
nerves; 
lung; 
renal

De novo / 
relapse De novo Relapse De novo De novo De novo Relapse De novo Relap-

se Relapse De novo De novo De novo Relapse Relapse De novo

Previous fla-
re number 4 1 3 2 1 1

BVAS at pre-
sentation 12 7 25 23 38 20 23 8 34 28 29 14 18 12 38

Cr (mg/dL)/ 
eGFR *1

2.65/ 
31 8/ 4 3.9 / 18 1.1/ 88 1.35/ 

42 3.1/ 15 9.6/ 4 4.33/ 9 4.09 / 14

Cr 3/12 
months

1.83 / 
1.81 4.6 / NA 3.22 / 

2.8
0.96 / 
0.71

0.8 / 
0.73

1.35 / 
NA

2.49 / 
0.99

2.34 / 
NA 1.23 / 2

Induction 
treatment GC, Rtx GC, Rtx

Cyc, GC, 
PEX, 
Rtx

Cyc, GC, 
Rtx

Cyc, GC, 
Rtx GC, Rtx GC, Rtx GC, Rtx

Cyc, GC, 
PEX, 
Rtx

Cyc, GC, 
Rtx GC, Rtx GC, Rtx GC, Rtx GC, Rtx GC, Rtx

Maintenan-
ce treat-
ment

GC GC GC, Rtx GC GC, Rtx GC, Aza GC, Rtx GC GC, Rtx GC, Rtx GC, Rtx GC GC, Rtx GC GC, Rtx

Time from 
induction to 
avacopan 
(months)

2,7 6,4 2,2 2.6 6.0 5.9 3.1 4.2 0.1 5.3 3.7 2.2 0.6 NA *3 5.8

Time on 
avacopan 
(months)

28,7 *2 27,1*2 4,07 20.4*2 10.4 15.8*2 12.2 17.2*2 29.3*2 7.9*2 8.1 *2 1.9 8.6 *2 7.6 *2 12.5

GC dose at 
the end of 
follow-up

stop stop stop stop 5 mg stop stop 5 mg 2.5 mg NA 2.5 NA stop 5 mg stop

BVAS 
3/6/12 
months

5 / 0/ 0 2 / 0/ NA 0 / 0 / 
NA*4 0 / 0 / 0 4 / 0 / 0 0 / 0 / 

NA 0/ 0 /0 3 / 0 
/ 0 0 / 0 / 0 0/ 0 / 

NA
6 / 0 / 
NA 1 / 0 / 0 5 / 5 / 

NA
2 / NA / 
NA 9 / 0 / 0

*1 values at disease presentation/current flare, considering only those with renal involvement;*2 still taking avacopan at the end of the study; *3 
started avacopan 18 months after the induction due to severe adverse effects from the GC (avascular necrosis of the femur);*4 death at 6 months. 
ANCA - antineutrophil cytoplasmic antibody; Aza - azatioprine; BVAS- Birmingham Vasculitis Activity Score; Cyc - cyclophosphamide; ENT ear-nose- 
throat; F - feminine; GC - glucocorticoid; M - masculine; NA - not available; PEX- plasmapheresis; Rtx -rituximab

Patients­with­Renal­Involvement
Only 9 patients were considered for this analysis, seven of 
whom had rapidly progressive glomerulonephritis (RPGN). 
Patients 8 and 14 were excluded, as they did not have acute 
renal involvement in the present/current flare, despite 
having renal involvement at initial presentation (causing 
CKD stage 4 and 5D). Compared with the whole cohort, 
patients with renal involvement were older (median age 
70 years (IQR: 63.0 - 76.0)) and more frequently female 
(66.7%). The majority were positive for MPO antibodies 
(n=7). The median BVAS scores were slightly higher (25.0, 
IQR: 18.0 - 29.0) compared to the general cohort (23.0, 
IQR: 13.0 - 28.5). Systemic and hematological symptoms 

were universally present (100%). Respiratory involvement 
was also common (77.8%), whereas neurological symp-
toms remained less frequent (33.3%) (Table 3).  
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Table 3. Renal patients’ clinical characteristics 
Variable Summary

Age, years (IQR) 70.0 (65 - 76)
min 48 - max 81

Sex Female (6, 66.7%) 

BVAS (IQR) 25.0 (18.0 - 29.0)

Systemic manifestations 9, 100.0%

Hematological manifestations 9, 100.0%

Respiratory manifestations 7, 77.8%

Articular manifestations 5, 55.6%

Skin manifestations 4, 44.4%

Neurologic manifestations 3, 33.3%

Oliguria 2, 22.2%

Hypertension 4, 44.4%

eGFR at baseline, mL/min 1.73 m² (IQR) 15 (9 - 31)

Maximum Cr (mg/dL) at baseline (IQR)  3.9 (2.62 – 4.33)
min 1.1 - max 9.6

Hematuria (>5 erythrocytes per field) *1 6

Urinary protein-to-creatinine ratio at baseline, 
mg/g (IQR) 989 (461 -1634)

*1 3 missing data; BVAS - Birmingham Vasculitis Activity Score; Cr – creati-
nine; eGFR - estimated glomerular filtration rate; IQR - interquartile range

Hematuria occurred in 6/9 (66.7%) at baseline, but 3 of 
the patients had no data. The evolution of proteinuria and 
eGFR are analyzed in the outcomes section. Oliguria was 
present in 22% (2/9) and both patients required dialysis 
temporarily (during 17 and 51 days). Five patients (55.6%) 
had ClCr ≤15 mL/min at presentation. At 12 months, no 
information was available for 3 patients due to death (1/9) 
and short follow-up (2/9).

Treatment­Regimens­and­GC­Use
Treatment strategies (see Table 4) varied among patients, 
with GC being universally used (100%). Induction regimens 
included a combination of RTX with low-dose CYC (n=5, 
33.3%) or RTX alone (n=10, 66.6%). Plasma exchange was 
less commonly used (n=2, 13.3%). The median cumulative 
GC was 8.17 g (methylprednisolone bolus was taken into 
account for the calculation).8 
The reason given by the treating physicians for initiating 
avacopan was corticosteroid dependence (n=5, 25%) and 
contraindication to GC use (n=10, 75%), including osteo-
porosis, diabetes mellitus, avascular necrosis of the femo-
ral head and pancreatitis.
Eight (53.3%) patients discontinued GC after initiating 
avacopan and the median time to GC discontinuation was 
44 days (IQR: 25 - 139), indicating variable treatment dura-
tions across the cohort. The remaining patients maintain a 
daily dose of ≤5 mg of prednisolone.

Table 4. Treatment characteristics
Variable n, % (IQR)

Induction

GC 15, 100.0%

RTX 11, 73.3%

CYC + RTX 5, 33.3%

PEX 2, 13.3%

Cumulative dose of GC, g 8,17 (3.42 - 10,96)

Time from induction to avacopan initiation, 
months 3.45 (2.33 - 5.68)*1

Treatment duration with avacopan, months 12.23 (8.0-18.8)

Time to stop GC after starting avacopan, days 44.0 (25 - 139)*2

*1 one patient was excluded from this analysis because he started avaco-
pan 18 months after the disease due to severe adverse effects from the GC 
(avascular necrosis of the femur); *2 eight patients stopped GC. CYC - cyclo-
phosphamide; GC - glucocorticoids; PEX- plasmapheresis; RTX - rituximab

After induction of remission, all patients started mainte-
nance therapy. In addition to GC and/or avacopan, eight 
patients received rituximab and one received azathio-
prine for maintenance. Six patients were maintained on 
avacopan and prednisolone alone, and among these, 3 
discontinued GC. A total of 3 patients remain on main-
tenance therapy with avacopan alone. Patient number 
1 underwent induction with rituximab and continued on 
avacopan monotherapy for maintenance. The treating 
physician decided to postpone rituximab due to the pa-
tient’s frailty, heart disease and persistent B-cell depletion 
at 12 months. The patient remains stable, with a serum 
creatinine of 1.58 mg/dL (44 mL/min1.73 m²), no symp-
toms, and a progressive decline in MPO levels over two 
years. Patient number 4 developed hypogammaglobu-
linemia secondary to rituximab and for this reason, only 
avacopan was maintained. Patients 2 and 8 had frequent 
relapsing disease and initiated avacopan to reduce gluco-
corticoid therapy. This led to the interruption of predniso-
lone in patient 2 and the dose reduction to 5 mg in patient 
8. At 12 months, patient 8 still had B-cell depletion, but 
the decision to keep her on avacopan and prednisolone, 
without rituximab, was mainly due to the fact that she 
was well controlled clinically, had already been on multi-
ple classes of therapy and had hypogammaglobulinemia, 
despite no infections. Patient 12 underwent less than two 
months of avacopan therapy, remained B-cell depleted 
and only received GC for maintenance therapy. Patient 
14 started avacopan 18 months after the current episode 
of recurrence, due to severe adverse effects from the GC 
(avascular necrosis of the femur). No disease relapses 
have occurred to date. 
Five patients had already stopped avacopan treatment at 
the time of recruitment into this study. Three patients dis-
continued treatment after one year based on the decision 
of the treating physician; 1 discontinued due to hepato-
toxicity and one patient died. Six patients were treated 
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with avacopan for more than 13 months, given the clinical 
results obtained, the treating physician decided to extend 
therapy to at least two years.

Outcomes
 The data on patient and renal outcome are shown in Table 
5. A consistent downward trend in BVAS scores suggests ef-
fective disease control and response to therapy. Six patients 
(40.0%) had BVAS=0 at 3 months. At 6 months, of the 14 who 
had follow-up, 12 reached BVAS=0 (92.86%). BVAS showed 
statistically significantly lower values at 3 and 12 months (p < 
0.05). No relapse occurred during the follow-up.

Table 5. Patient and renal outcomes
Variable

BVAS 

at baseline 23.0 (13.0 - 28.5), min. 7 - max. 38

3 months 2 (2-4.5), min 0 – max. 9 n=15, p< 0.05

6 months 0 (0-0), min. 0 - max. 5 n=14, p< 0.05

12 months 0 (0-0), min. 0 – max. 0 n=8, p< 0.05

ANCA

at baseline 159 (62.25 - 416.7)

6 months 6.7 (0- 34)

12 months 2.1 (0-27.3)

VDI 

at 3 months 3 (2 - 5), min 0 - max 11

at 12 months 3 (2-5), min 0 - max 6

Recurrences at 12 months 0

Creatinine n = 9

at baseline 3.9 (2.62 – 4.33)

3 months 1.83 (1.23-2.49)

6 months 1.52 (1.25 - 2.26)

12 months 1.4 (0.79 – 1.95)

eGFR n = 9

at baseline 15 (9 - 31)

3 months 38 (20-62) n=9, p< 0.05

6 months  42 (28 - 64) n=9, p< 0.05

12 months 48 (36.5 – 83.5) n=6, p< 0.05

Urinary protein-to-creatinine ratio, mg/g

at baseline 989 (461 -1634)

 6 months 137 (103.5 – 397)

12 months 203 (150-297)

Hematuria

at baseline 6/9, 3 missing

at 6 months 1/9

at 12 months 0/6

ANCA - antineutrophil cytoplasmic antibody; BVAS- Birmingham Vasculi-
tis Activity Score; VDI- Vasculitis Damage Index 

The trajectory of eGFR is shown in Fig. 1, n=9. The time 
at which avacopan was started and when it was stopped 
are also marked on the graph. Patient number 12 discon-
tinued therapy after 1.9 months due to hepatotoxicity. 
The patients whose end date is not marked are patients 
who were still taking the drug at the end of the study. All 
patients had improved or stabilized kidney function at 6 
months. Similarly, improvement in renal function was sus-
tained at one-year follow-up with median eGFR of 48 vs 
15 mL/min/1.73 m². At 3 and 12 months, the eGFR was 
statistically significantly higher (p < 0.05).
Hematuria is frequent at the time of diagnosis, and after 
a year, it had resolved in all patients who had a 12-month 
follow-up. Proteinuria levels were elevated at presenta-
tion and reduced significantly at 12 months (median pro-
tein-to-creatinine ratio 989 vs 203 mg/g). 
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Figure 1. Estimated Glomerular Filtration Rate over Time (n=9)
The eGFR of each of the nine patients is shown in the figure, corresponding to the same numbering used in Table 2. The moment when avacopan was started () and 
suspended () is shown on each line.

Safety
Of the 15 patients, one had to abandon treatment due to 
liver toxicity (cholestasis), which was completely reversi-
ble after the drug was discontinued. Another patient died 
from sepsis three months after starting avacopan. One 
patient had community-acquired pneumonia requiring 
hospitalization about a month after starting avacopan. 
There were no further serious infections requiring hospi-
talization reported.

DISCUSSION
In this study, the use of avacopan as part of the induction 
and maintenance therapy in the novo or relapsing AAV was 
associated with successful induction of remission (as sug-
gested by the marked reduction in BVAS and sustained de-
crease in ANCA levels, observed as early as three months) 
and good renal outcomes, including in patients requiring 
dialysis. The safety profile was overall acceptable.
These findings are in line with the ADVOCATE trial, which 
demonstrated that avacopan was non-inferior to prednis-
olone in inducing remission in AAV, with superior renal 
outcomes at 52 weeks, particularly among patients with 
kidney involvement.4 Other real-world studies have also 
confirmed improvements in disease control, renal func-
tion, and significant reductions in cumulative glucocor-
ticoid exposure.9,10 These results suggest that avacopan 
may be especially valuable in reducing steroid-related tox-
icity, which is a major concern in long-term management 
of AAV.

This study has several limitations, mainly the small sample 
size with only 15 patients included. Also, there were signif-
icant delays in avacopan initiation, primarily due to early 
challenges in accessing the drug. In our series, patients 
were diagnosed with either de novo or relapsing, but not 
refractory AAV. Because of its retrospective nature, some 
data, such as urinary samples, was missing. Furthermore, 
the sample represents a very heterogeneous group of 
patients, limiting the ability to perform further statistical 
analysis.
Despite these limitations, this is the first study to report 
real-life setting experience with avacopan in patients 
with de novo or relapsing AAV in Portugal. Also, the study 
includes detailed clinical characterization and extended 
follow-up of patients treated in routine clinical practice, 
including those with severe renal involvement and dialysis 
dependency. The sustained disease control and successful 
steroid reduction or discontinuation across this diverse 
group adds valuable insight into the feasibility and utili-
ty of avacopan outside of controlled trial settings. Our 
data support the therapeutic potential of avacopan in 
the clinical practice as a standard-of-care, and not only in 
difficult-to-treat patients, as it has been previously pub-
lished.11 A series of five cases in which avacopan alone was 
used in the induction treatment of a relapse showed no 
efficacy in resolving the symptoms.12 But could avacopan 
change the role or need for other maintenance therapies, 
such as regular rituximab infusions? In our cohort, six 
patients received avacopan (3 without GC) as their only 
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maintenance treatment, suggesting its potential as an 
alternative—an area that warrants investigation in ran-
domized clinical trials. This approach may be particularly 
relevant in patients with hypogammaglobulinemia or con-
traindications to long-term immunosuppression, although 
further studies are needed to validate this strategy. 
Patients with eGFR <20 mL/min, experienced improved 
renal function with avacopan treatment in the ADVOCATE 
trial, but patients with eGFR <15 mL/min per 1.73 m2 were 
excluded.4 We present 5 cases describing the use of ava-
copan in individuals with AAV and eGFR ≤15 mL/min per 
1.73 m2 at presentation (two requiring dialysis), as has 
also been reported in another series of cases.13 Avacopan 
appeared to be safe, reduced glucocorticoid exposure, 
and resulted in substantial eGFR recovery in 4 individuals. 
One of the patients died at six months of sepsis.
The ideal duration of therapy with avacopan for maintain-
ing remission is unknown. Data on treatment with avaco-
pan beyond 1 year are scarce and has only been reported 
in a few patients.13 In our case series, six patients extend-
ed therapy beyond 13 months. When asked, the treating 
physician made this decision based on favorable clinical 
outcomes, with the possibility of reducing or discontinu-
ing GC. This was particularly considered for patients with 
frequent relapses during standard maintenance therapy 
or in cases where rituximab was not included in the main-
tenance regimen, for reasons previously discussed.
Two patients were treated with PLEX and avacopan. 
Guidelines recommend integrating avacopan with stan-
dard induction therapies (rituximab or cyclophospha-
mide) for AAV, and PLEX is still recommended for specific 

indications, even when avacopan is part of the protocol. 
Following the PEXIVAS study, PLEX use is generally re-
served for severe patients, either with alveolar hemor-
rhage and hypoxemia or severe kidney involvement to 
optimize immunosuppression. A post-hoc analysis of the 
PEXIVAS trial indicates that PLEX improves early kidney 
function.14 Though the ADVOCATE trial did not include 
patients receiving PLEX, subsequent real-world cohort 
studies have safely combined avacopan with low-dose cy-
clophosphamide and plasmapheresis. No new safety con-
cerns—such as increased infections or liver toxicity—were 
identified.15 Moreover, the efficacy of avacopan (remission 
rates, kidney function recovery, glucocorticoid sparing) re-
mained robust even with adjunctive PLEX.13 Some authors 
suggest that the use of PLEX in conjunction with avacopan 
could perhaps be superfluous since therapy with avaco-
pan seems to produce a rapid control of inflammatory 
processes, likely reducing the progression to ESKD.16 On 
the other hand, a multitarget approach with additional 
complement inhibition could possibly improve outcomes 
in this specific population, although the risk of infection 
should always be taken into consideration. More studies 
are needed to explore this hypothesis. 
In conclusion, our findings support the use of avacopan as 
a safe and effective treatment option for patients with AAV. 
It was associated with disease remission, kidney function 
stabilization or improvement, and glucocorticoid tapering. 
Future prospective studies are needed to further clarify its 
role in remission induction and maintenance, particularly 
in high-risk or complex patient profiles, such as patients 
with severe kidney disease. 
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