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SUMMARY
Granulomatosis with polyangiitis (GPA) is a rare 
antineutrophil cytoplasm antibody-associated vasculitis. 
Several therapeutic advances have occurred over the 
past two decades, but relapse rate remains high and 
refractory cases are not uncommon. Here, we present the 
case of a female patient diagnosed with GPA at the age 
of 9 years with a severe, multirelapsing disease course 
which failed to adequately respond to conventional 
therapies. Avacopan, a novel C5a receptor inhibitor, was 
started based on phase II studies that showed promise 
as a steroid-sparing adjunct. The patient was able to 
successfully reduce her glucocorticoid dose and reduce 
her immunosuppressive treatments without another 
flare. She has been on avacopan for 35 months, had no 
adverse events that required its discontinuation, and her 
disease is in sustained remission.

BACKGROUND
Granulomatosis with polyangiitis (GPA) is a rare 
antineutrophil cytoplasm antibody (ANCA)-
associated vasculitis (AAV) with an incidence 
between 2.1 and 15 cases per million and a preva-
lence of 23.7–160 cases per million across European 
and North American populations.1–5 The mean age 
at diagnosis is around 40–50 years in observational 
cohorts, with no apparent gender predominance, 
but there are rare reports in children.6

GPA is typically characterised by multiorgan or 
system involvement including constitutional symp-
toms (89%), ear, nose and throat involvement 
(72%), pulmonary nodules or haemorrhage (65%), 
glomerulonephritis (53%), cutaneous manifesta-
tions (28%), peripheral neuropathy (26%) and/or 
ocular inflammation (22%). ANCA positivity by 
immunofluorescence is observed in approximately 
90% of patients with systemic or diffuse GPA, and 
78% of those with more limited forms, with anti-
proteinase 3 (PR3) ANCA identified by ELISA in 
about 80% and 60%, respectively.5–8

Several advances in therapy were made over 
the past four decades, with up to 90% of the 
patients achieving initial remission in latest clinical 
trials. However, relapses have remained common, 
affecting 18%–40% in the first 2 years and over 
50% by 5 years with conventional maintenance 
treatments such as azathioprine (AZA) with low-
dose prednisone.9 Rituximab (RTX), an anti-CD20 
monoclonal antibody, has achieved better results 
as a maintenance agent, at least compared with 
AZA (5% vs 29% experience major relapses at 28 

months).10 Mortality rates in some clinical trials 
remain high at approximately 11% in the first year 
after diagnosis, with 60% of these deaths attribut-
able to therapy-associated adverse events such as 
infection.11 Alternative, effective and safe treatment 
options, thus, remain needed in order to further 
improve outcomes, limit the use of glucocorticoids 
and achieve more sustained remission, including 
in these patients with refractory or multirelapsing 
disease.

Here, we describe the case of a young female 
patient with refractory GPA and recurrent life-
threatening relapses despite therapy with various 
conventional pharmacologic agents. Based on 
the promising results of small phase II studies, 
avacopan, a novel C5a receptor inhibitor with 
potential steroid-sparing benefit, was started and 
improved the course of her disease.

CASE PRESENTATION
A previously healthy 9-year-old girl presented 
in 2007 with progressive fatigue, dyspnoea, 
stridor, rhinitis, sinusitis, and conjunctivitis 
(figure  1). Initial CT scan of the chest demon-
strated multiple pulmonary nodules and severe 
stenoses of the main bronchi, left more than right 
(figure  2). Urinalysis demonstrated proteinuria 
and hematuria with normal glomerular filtration 
rate. PR3-ANCA was detected in her serum by 
ELISA. A nasal mucosal biopsy showed granulo-
matous inflammation. The diagnosis of GPA was 
thus established.

Induction treatment included high-dose pred-
nisone and 7 pulses of intravenous cyclophos-
phamide (CYC). Remission was achieved in 
2008, and maintenance therapy was started with 
continuous low-dose prednisone and mycophe-
nolate mofetil. A few months later, she suffered a 
relapse with recurrent severe bronchial stenosis, 
pulmonary nodules, as well as recurrent hema-
turia and proteinuria. Induction was achieved 
again with a course of RTX (375 mg/m2/week x 
4), followed with methotrexate (MTX) for main-
tenance. However, between 2008 and 2013, she 
had multiple life-threatening relapses, typically 
characterised by pulmonary or upper airway 
involvement that required repeat balloon dila-
tations and iterative increases in her prednisone 
dose. Since 2010, she had to remain on no less 
than 15 mg/day of prednisone, in addition to the 
MTX.
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In 2013, she suffered another severe relapse with acute respi-
ratory distress syndrome, new cavitary lung nodules and a left 
pneumothorax. She was reinduced with high-dose prednisone 
and RTX (375 mg/m2/week x 4), in addition to intravenous 
immunoglobulins. Because the response was only partial, with 
worsening bronchial stenosis, she received in late 2013 a single 
dose of eculizumab (anti-C5 monoclonal antibody) with tran-
sient improvement. This was followed, for maintenance, by 
repeat courses of RTX, initially every 6 then every 4 months, in 
addition to prednisone (>15 mg daily), oral MTX (25 mg/week), 
monthly intravenous immunoglobulin, and leflunomide 20 mg 
daily (AZA was tried before, but caused some hypersensitivity 
reactions).

Until January 2017, despite this regimen, she could not taper 
the prednisone below 15 mg/day due to recurrent subglottic and 
bronchial stenoses, which required repeat dilations and eventu-
ally led to a complete collapse of her left lung (figure 3). She 
was declined for lung transplantation because of the unsatisfac-
tory control of her disease, the extent of her stenoses, and her 
inability to tolerate invasive ventilation. She suffered multiple 
sequelae of her disease and treatments, including avascular 
necrosis of hips and vertebrae, osteoporosis, recurrent infections 
(bacterial pneumonia, Pneumocystis jirovecii pneumonia, septic 
arthritis, cytomegalovirus-related cytopenia and osteomyelitis of 
the sinuses. Her poor health and prognosis lead her to sign a ‘Do 
Not Resuscitate’ order in 2014 despite her young age.

In January 2017, she began treatment with avacopan, 30 mg 
orally, two times per day, provided compassionately on the 
ground of an open-label, single patient study, reviewed and 

approved by the Mount Sinai Hospital (Toronto) research and 
ethic board (17–0295-E) and by Health Canada (# 201517).

OUTCOME AND FOLLOW-UP
Since initiating avacopan, she has had no distinct disease flares 
and was able to gradually decrease her other immunosuppressive 
agents. Sixteen months after starting avacopan (April 2018), she 
stopped the intravenous immunoglobulin infusions, and gradu-
ally decreased the prednisone down to 5 mg daily (in May 2018). 
After 18 months of avacopan, she stopped the leflunomide (June 
2018), and the RTX 1 g infusions were spaced to every 6 months. 
At month 30 of avacopan (July 2019), she stopped the MTX. 
She further tapered the prednisone from 5 mg daily as of month 
33 and stopped it at month 35 (November 2019).

She, thus, has been taking avacopan 30 mg two times per 
day for 35 months to date, and is still on RTX 1 g every 6 
months (which will be reduced to 500 mg every 6 months in 
6–12 months). In 2017 (ie, during the first year of avacopan 
treatment), she reported 2 episodes of bronchitis which rapidly 
resolved with oral antibiotics (one with a 24-hour stay in the 
hospital), and she had several benign episodes of conjuncti-
vitis, rapidly controlled with antibiotic eyedrops. None of these 
episodes required an increase in glucocorticoid dosing or other 
changes in immunosuppressive therapy. She did not require 
new tracheal or bronchial dilations since 2017 and under-
went successful nasal reconstructive surgery in December 2018 
(month 24 of avacopan). Her ANCA has remained negative since 
2016. Unfortunately, the left lung collapse and left main bron-
chus stenosis have not improved. She is pursuing a degree in 
social work.

DISCUSSION
This case illustrates some of the persistent and ongoing chal-
lenges in GPA. Refractory forms exist, and some manifestations 
such as subglottic and bronchial stenosis, which may be more 
frequent in young female patients, can be extremely difficult 
to treat.12–14 New treatment options are being investigated in 
controlled trials, but the use of innovative, non-approved agents 
sometimes needs to be considered in single or limited numbers 
of patients with refractory and relapsing disease, who would 
unlikely be eligible for ongoing trials. Avacopan seems to have 

Figure 1  CT of sinuses: bilateral sclerosis of maxillary sinuses and 
destruction of midline nasal structures and septum.

Figure 2  CT chest: severe R main bronchial stenosis (3 mm) with left 
lung collapse and levo-shift of mediastinal structures and heart.

Figure 3  CT chest: left lung collapse and levo-shift of mediastinal 
structures and heart.
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helped for this patient with multirelapsing GPA, as her other 
treatments could be successfully tapered without any relapses.

Conventional induction therapy for severe GPA includes 
glucocorticoid-based regimens in combination with either RTX 
or CYC. RTX is preferred over CYC in young patients due to 
the risk of infertility or cancers later in life with the latter. Main-
tenance agents included the conventional AZA or MTX, which 
are less and less used because RTX has been repeatedly shown 
in studies conducted in the last 5 years to be more effective at 
preventing major relapses.15 However, relapses and refractory 
disease are not uncommon, and alternative, new, more effective 
and/or safer options remain needed.

Investigation into the pathogenesis of GPA has yielded some 
new potential treatment targets. The alternative complement 
pathway was shown to play an important role in AAV. Comple-
ment 5a (C5a), which binds the C5a receptor, facilitates the acti-
vation and maintenance of inflammation. C5a induces surface 
expression of adhesion molecules, promotes vascular permea-
bility, and directs chemotaxis, activation and margination of 
neutrophils.16 ANCA-stimulated neutrophils, in turn, release 
C5a, thereby establishing an inflammatory amplification loop.17 
In a mouse model of myeloperoxidase (MPO)-ANCA glomerulo-
nephritis, C5a receptor knock-out mice demonstrated profound 
amelioration of their vasculitis. Similarly, C5-depleted serum 
failed to prime neutrophils for ANCA-induced respiratory burst 

activity.17 Studies in human supported the importance of this 
pathway in AAV. ANCA stimulation of C5a-primed neutrophils 
from patients with PR3-ANCA vasculitis demonstrated increased 
generation of C3bBbP (a surrogate for alternative pathway acti-
vation and microparticle release from neutrophils) compared 
with healthy controls.18 Compared with healthy controls, active 
MPO-ANCA vasculitis patients demonstrate higher levels of Bb, 
C3a, C5a, sC5b-9, whereas PR3-ANCA positive patients demon-
strate higher levels of C3a, C5a, sC5b-9 and C4d, but without 
obvious difference in complement fraction levels between new-
onset or relapsing disease, or any clear correlation with the 
Birmingham’s vasculitis activity score.19

Eculizumab is a humanised anti-C5 monoclonal antibody. There 
have been some case reports in GPA patients. However, it was with-
drawn from study in AAV (NCT01275287). Eculizumab interferes 
with the formation of the membrane attack complex necessary for 
defence against certain pathogenic bacteria.16 20 Eculizumab is thus 
associated with respiratory tract infections (16%), nasopharyngitis 
(15%), neutropenia (13%) and brain abscess (4%).21 22

Avacopan (initially investigated under the code CCX168) is 
an orally administered, selective C5a receptor inhibitor. Thereby, 
it does not interfere with the formation of the membrane attack 
complex.16 Based on primate and phase 1 studies, a phase 2 
randomised, placebo-controlled trial of 67 patients with AAV had 
been conducted. Patients were treated with CYC or RTX and 
either prednisone 60 mg daily, avacopan (30 mg two times per day 
for 3 months) and reduced dose prednisone (20 mg), or avacopan 
without any prednisone for 3 months. Both avacopan groups were 
non-inferior to the prednisone monotherapy group in achieving 
clinical response at week 12 (86.4% and 81.0% vs 70.0%). Adverse 
events were similar between the three groups, including those 
grade 3 or greater (9% in all groups). The most common serious 
adverse events which were grade 3 or greater, included pneumonia 
and renal vasculitis in the prednisone-only group (4% each), deep 
vein thrombosis and febrile infection in the combination group (5% 
each), and hepatic/pancreatic enzyme increase and renal impairment 

Patient’s perspective

My life with systematic vasculitis started in August 2007. I had 
just turned 9 a month earlier and like any 9-year-old I was active, 
energetic and chaotic. During the last few weeks of August, I 
started getting these cold-like symptoms. I hated that I could not 
enjoy my summer before school start because I was sick.

After a fever that lasted 17 days, and a journey that took 
me to Toronto’s Hospital for Sick Kids, and a tube down my 
throat to help me breathe, I learned that I had something called 
Granulomatosis with Polyangiitis aka GPA. I was terrified out of 
my mind. All of a sudden, my life came to a halt. I was started on 
a course of treatment involving steroids, immunosuppressants, 
and chemotherapy. I lost my long hair that I was proud off, I 
gained a lot of weight, and worst of all I could no longer play my 
favourite game: soccer.

After multiple surgeries, loss of most of my sinuses, loss of my 
left lung, and multiple long-term side effects from medication, I 
survived. I finally graduated from Toronto Sick Kids Hospital and 
moved to the ‘adult world’ at Mount Sinai Hospital (Toronto). I 
was scared that this transition would go wrong. I was worried 
that in the middle of my transition my GPA would become active 
again and I would end up being admitted to the hospital with 
doctors that were unfamiliar with my diagnosis and would treat 
me wrong. It turned out I had nothing to worry about. My new 
rheumatologist took exceptionally great care of me and stayed in 
touch with my pediatricians.

I have been taken care of at Mount Sinai Hospital for 4 years 
now, and I have never reflared. Almost as soon as I started 
going there, I started using avacopan. Since then, I have only 
been admitted once for an infection. This has been the longest 
period in my life since my diagnosis that I have not spent most 
my nights in a hospital bed. Thanks to my doctor’s care and 
treatments, I have been disease free for 4 years, and I will be 
able to complete my schooling and get my degree in a few more 
months.

Learning points

►► Remission can be achieved in granulomatosis with 
polyangiitis (GPA) in up to 90% of patients treated with 
glucocorticoids in addition to either cyclophosphamide or 
rituximab. However, relapse occurs in over 50% of patients by 
5 years with older conventional therapies (AZA, MTX, CYC) 
and 30% with rituximab.

►► Potential side effects of these treatments can cause 
significant morbidity and mortality. The risk of death in 
antineutrophil cytoplasm antibody-associated vasculitis is 
around 11% in the first year, with nearly 60% of deaths 
attributable to therapy-associated adverse events.

►► The alternative complement pathway, especially fraction 
complement 5a (C5a) and its receptor, play an important role 
in the pathogenesis of GPA.

►► Avacopan (CCX168), an oral C5a receptor inhibitor, has 
demonstrated value as a steroid-sparing induction therapy 
when added to cyclophosphamide or rituximab for the 
treatment of GPA.

►► At 35 months of treatment with avacopan, a patient with 
previously refractory, life-threatening, multirelapsing 
disease was able to taper her glucocorticoids and other 
immunosuppressive agents without suffering any recurrent 
relapses or serious adverse events.
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in the avacopan-only group (5% each). The most common side 
effects experienced in the avacopan-only group were lymphopenia 
(28%) and new-onset or worsening hypertension (36%). There was 
a lower incidence of adverse effects potentially related to glucocorti-
coids in the combination group and avacopan-only group compared 
with the prednisone-only group (18% and 50% vs 65%).23

ADVOCATE (​ClinicalTrials.​gov; NCT02994927) a recently 
completed phase 3 randomised, double-blind, active-controlled 
trial assessing the safety and efficacy of avacopan (for 12 months) 
vs prednisone (for 6 months) for induction and maintenance of 
remission in patients with AAV undergoing standard-of-care 
induction treatment with CYC (followed by AZA) or RTX 
(without subsequent maintenance agent). Preliminary results 
from of this trial are promising, and further analyses are ongoing 
prior to formal publication. Success of this study, if confirmed, 
would potentially signal the beginning of a paradigm shift in the 
treatment of AAV away from glucocorticoid-based regimens.

Use in children will need to be further studied.
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