
227Int. J. Clin. Rheumatol. (2015) 10(4), 227–234 ISSN 1758-4272

part of

Perspective

International Journal of 
Clinical Rheumatology

10.2217/ijr.15.26 © 2015 Future Medicine Ltd

Int. J. Clin. Rheumatol.

10.2217/ijr.15.26

Perspective 2015/07/30

Comarmond & Cacoub
What is the best treatment option for granulo-

matosis with polyangiitis?

10

4

2015

Granulomatosis with polyangiitis is a systemic necrotizing vasculitis that affects small- 
and medium-size blood vessels. It is often associated with antineutrophil cytoplasmic 
antibodies. The main manifestations involve the upper and/or lower respiratory tract 
and kidneys. Limited forms of granulomatosis with polyangiitis predominantly affect 
the upper respiratory tract, whereas generalized forms include renal manifestations, 
alveolar hemorrhage and altered general condition. The combination of 
immunosuppressant drugs and corticosteroids has converted this typically fatal illness 
into one in which 80% of patients achieve remission. However, despite considerable 
therapeutic progress over the last decades, relapses remain frequent (50% at 5 years), 
and maintenance treatment is now the main therapeutic challenge.
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Clinical aspects
Since 1931, when granulomatosis with poly-
angiitis (GPA), formerly known as Wegener’s 
granulomatosis, was first described by Ger-
man pathologists Heinz Klinger and Fried-
rich Wegener, and the 1980s when antineu-
trophil cytoplasmic antibodies (ANCA) were 
identified, considerable progress has been 
made with regard to the diagnosis, treat-
ment and pathophysiology of this disease. 
It is a systemic, necrotizing vasculitis asso-
ciated with the presence of ANCA with a 
cytoplasmic staining pattern directed against 
proteinase 3 (PR3). GPA is characterized by 
granulomatous and necrotizing inflamma-
tory lesions located mainly in the upper and 
lower respiratory tracts, and is often associ-
ated with pauci-immune glomerulonephritis, 
which may be rapidly progressive.

GPA is a rare disease with a prevalence in 
France estimated at 22 per million inhabit-
ants in 2000 [1]. The incidence has been eval-
uated between 7 and 12 new cases per mil-
lion inhabitants per year, although this has 
probably risen in the last few decades  [2]. In 
Europe, GPA seems to be more frequent in 
the Nordic countries. There are newer data 

from UK (2005), from Germany (2006) and 
Australia (2004) with considerably higher 
and increasing prevalence rates (65–95 cases 
per one million), reflecting the better out-
come of patients with GPA during the last 
two decades  [3–5]. The annual incidence is 
about 10 cases per million inhabitants in 
northern Europe. The age at diagnosis is 
between 45 and 60 years. Men and women 
are affected with similar frequency. Rare 
cases of GPA may occur in black subjects, as 
well as in children.

According to the 2012 revised Chapel Hill 
criteria  [6], GPA is defined as a necrotizing 
granulomatous inflammation of the upper 
and lower respiratory tracts, with necrotizing 
vasculitis of small- and medium-size vessels, 
in other words, the capillaries, veins, arteri-
oles and arteries. Necrotizing glomerulone-
phritis is common but is not essential for the 
classification. This classification specifies that 
the granulomatous inflammation does not 
necessarily need to be histologically proven 
and can be predicted by noninvasive studies. 
In some patients, the combination of sug-
gestive clinical characteristics and the pres-
ence of cytoplasmic-staining ANCA and/or 
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anti-PR3 may be sufficient for making the diagnosis 
of GPA and initiating treatment [7,8]. It is preferable to 
have histological evidence however, especially as renal 
histology is a prognostic factor that determines the 
therapeutic approach, particularly for the administra-
tion of plasma exchange.

According to the criteria of the American College 
of Rheumatology (ACR; 1990) [9], GPA is defined by 
the presence of at least two of the following criteria: 
sinus involvement; lung x-ray showing nodules, a fixed 
pulmonary infiltrate or cavities; urinary sediment with 
hematuria or red cell casts; and histological granulo-
mas within an artery or in the perivascular area of an 
artery or arteriole. The sensitivity and specificity of the 
ACR criteria are 88.2 and 92.0%.

The exact cause of GPA has yet to be identified and 
is probably not unique. Environmental factors, such as 
dust inhalation, or exposure to silica, are most likely 
involved, but these are only seen in 10% of patients with 
GPA. It has been suggested that infectious agents may 
play a role in triggering the disease, particularly through 
a mechanism of molecular mimicry. Nasal carriage of 
Staphylococcus aureus could be a factor for flares of the 
disease  [10]. Some familial cases reporting the occur-
rence of GPA cases among siblings have been published. 
The role of genetic factors in the occurrence of GPA 
was recently demonstrated in a genome-wide associa-
tion study of 1683 cases of GPA and 489 of microscopic 
polyangiitis  [11]. The cases of vasculitis with anti-PR3 
ANCA were associated with the HLA-DP, SERPINA1 
(gene encoding for α1-antitrypsin) and PRTN3 (gene 
encoding for proteinase 3) genes, while the cases of vas-
culitis with antimyeloperoxidase ANCA shared a differ-
ent gene pool, in association with the HLA-DQ gene.

Constitutional signs (fever, asthenia, weight loss) are 
frequent (50%) but nonspecific.

Ear, nose and throat (ENT) signs are present in 
70 to 100% of cases at diagnosis. These can include 
crusting rhinorrhea, sinusitis, chronic otitis media or 
damage of the facial cartilage with deformities causing 
saddle-nose (resulting in a scooped out or depressed 
appearance of the nose), and/or perforation of the 
nasal septum, the palate or the pinna of the ear  [12]. 
Nasal-sinus involvement is the most common manifes-
tation of GPA, the most common hallmark of the dis-
ease, and may be the only sign in the localized forms. 
Nasal obstruction with hyposmia or anosmia is often 
the first symptom.

Lung involvement affects 50 to 90% of patients. It is 
characterized by alveolar hemorrhage of variable sever-
ity (small quantity or more massive, leading to acute 
respiratory failure), and/or parenchymatous nodules, 
either single or multiple (rarely more than 10), which 
are removed in half of the cases. Tracheal and subglot-

tic stenosis, sometimes associated with endobronchial 
locations, are found in approximately 16% of cases but 
are rarely hallmarks of GPA [13,14].

The most typical renal involvement is focal segmen-
tal necrotizing glomerulonephritis associated with extra-
capillary proliferation with pauci-immune crescent for-
mation (i.e., without immunoglobulin or complement 
deposition by immunofluorescence). It is observed in 40 
to 100% of cases according to the series and the specialty 
of the clinicians managing these patients (nephrolo-
gists, rheumatologists, internists). It usually leads to 
microscopic hematuria and proteinuria. There may be 
involvement of the interlobular arteries, veins and peri-
tubular capillaries. It is the renal damage that negatively 
impacts the prognosis of this disease. The initial glo-
merular filtration rate is significantly and independently 
linked to mortality [15]. The kidney biopsy puncture is 
done for both the diagnosis and the prognosis (the num-
ber of normal glomeruli on biopsy is an important prog-
nostic factor)  [16]. Urogenital manifestations are much 
rarer and have only been described in men. They can be 
both a hallmark of the disease or occur during relapse. 
These manifestations can include prostatitis, orchitis, 
epididymitis, renal pseudotumor, ureteral stenosis or 
penis ulceration [17].

Involvement of the peripheral nervous system affects 
about one-third of patients. It is characterized by mono-
neuritis multiplex or, less commonly, by sensorimotor 
neuropathy. Involvement of the central nervous system 
is much rarer (6 to 13%)  [18] and may be caused by 
granulomatous deposits, intracerebral vascular lesions 
or an extension of sinus lesions. Pachymeningitis is the 
most suggestive manifestation. Cases of granuloma-
tous infiltration of the pituitary stalk responsible for 
panhypopituitarism have also been reported.

Muco-cutaneous lesions, mainly vascular purpura 
to the lower limbs, are reported in 10 to 50% of cases; 
they can be ulcerating, necrotic and widespread. There 
may be subcutaneous nodules, pyoderma gangreno-
sum, raspberry-red gingivitis and intraoral and/or 
genital ulcerations.

Ocular involvement occurs fairly frequently (14 
to 60%), usually in the form of necrotizing nodular 
episcleritis. Scleritis, corneal ulcerations and retinal 
vasculitis also occur [19]. Involvement of the eye socket 
in GPA is rarer but can be suggestive of the disease, 
especially when it presents as a granulomatous retro-
orbital pseudotumor or as dacryoadenitis [20,21]. It can 
be either a primary form or occur secondary to sinus 
inflammation, and it typically manifests as inflamma-
tory exophthalmia, which may or may not be associ-
ated with ophthalmoplegia.

Cardiac involvement is rare in GPA (<10%). It may 
be the result of the vasculitis or granulomatous effects, 
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and can occur as pericarditis, myocarditis or conduc-
tion disorders [13,22,23]. The clinical presentation is very 
heterogeneous, ranging from subclinical manifesta-
tions to end-stage heart failure.

Gastrointestinal involvement is rare (5 to 11%) and 
is characterized by ulcerative lesions, often multiple, as 
well as intestinal perforation [24,25].

Several studies have highlighted a greater risk of 
deep vein thrombosis in patients with GPA, particu-
larly in the active phase of the disease [26,27]. However, 
the available data to date do not support the recom-
mendation of systematic preventative anticoagulation 
in these patients.

At least two different phenotypes can be distin-
guished in GPA, but there is no consensus as to their 
definition, with the two forms described as localized 
and systemic/diffuse/severe  [13]. The localized forms 
manifest primarily through ENT involvement, natu-
rally limited to the upper respiratory tract, but they 
are recurrent and refractory (known as ‘grumbling 
disease’) [28]. These localized forms appear to affect a 
younger and more female population [29]. The diffuse 
forms may manifest through renal involvement and/or 
intra-alveolar hemorrhage, and/or the involvement of 
at least one vital organ or that of a nonvital organ but 
in association with constitutional signs (fever, weight 
loss). They are often more serious initially, but relapse 
is less common  [29]. The transition from a localized 
form to a diffuse form and vice versa is possible dur-
ing the course of the disease. Laboratory tests show 
the presence of ANCA in 90% of the systemic forms, 
whereas it is only present in 50 to 80% of the localized 
forms. Besides their clinical differences and variations 
with regard to their course and laboratory results, these 
two phenotypes probably have distinct pathophysi-
ological processes. The localized forms are more gran-
ulomatous with greater Th1 lymphocyte polarization, 
as opposed to the diffuse forms that especially present 
with vascular inflammatory lesions with greater Th2 
lymphocyte polarization [30].

Relapses during GPA occur frequently. One-quarter 
of patients relapse within 2 years of the diagnosis, and 
over half relapse within 5 years [31]. All forms of GPA 
can relapse. The clinical manifestations and the organs 
involved in relapse may differ from those present at 
the initial GPA diagnosis. The localized forms with 
an ENT presentation and/or granulomatous mani-
festations (orbital pseudotumor, pulmonary nodule) 
relapse more frequently than the systemic forms with 
renal involvement [29]. There is a sevenfold relative risk 
of relapse in chronic nasal carriers of Staphylococcus 
aureus [10]. As a result, long-term use of cotrimoxazole 
(trimethoprim 160 mg – sulfamethoxazole 800 mg) is 
recommended in patients with GPA. Variations in the 

ANCA titre, as well as their specificity and their status, 
do not appear to be predictive of relapse. In contrast, 
a persistent positive ANCA is predictive of relapse [32]. 
Renal involvement in GPA is a major prognostic fac-
tor that determines both the functional renal prognosis 
and the life-threatening potential of the disease. The 
initial glomerular filtration rate is the best prognos-
tic factor. The classification of glomerular damage in 
ANCA-associated vasculitides can be used to assess the 
risk of progression toward end-stage kidney failure [33]. 
Necrosis in a capillary tuft and the number of normal 
glomeruli are related to renal function at one year. In 
contrast, the presence of ENT involvement can be a 
good prognostic factor  [34]. The main causes of mor-
tality in the first year following the diagnosis of GPA 
were infection (32%) and kidney failure (18%) [35]. At 
5 years, infections remain the main cause of mortality, 
while more long-term causes were not identified.

Therapeutic strategies
GPA is a serious disease, with a nearly always fatal out-
come in the absence of treatment. Fortunately, with 
therapeutic approaches that are increasingly standard-
ized and the emergence of new biotherapies, 90% of 
patients go into remission, and the survival rate is 
approximately 80% at 10 years.

Treatment is based on a first phase, known as the 
induction phase, which aims to quickly put the disease 
into remission, and lasts about 3 to 6 months accord-
ing to the clinical response. A second phase, known 
as the maintenance phase, must then consolidate the 
remission and limit the risk of relapse; it lasts 12 to 
24 months  [36]. The intensity of the initial therapeu-
tic approach must be adjusted for each patient, and 
for the type and seriousness of the GPA in order to 
avoid two pitfalls: excessive treatment associated with 
a significant risk of side effects, or insufficient treat-
ment with a risk of failure or early relapse. Mild disease 
can be defined as normal serum creatinine and no red 
cell casts or proteinuria, and no organ-threatening or 
life-threatening manifestations, and severe disease as 
organ-threatening or life-threatening manifestations, 
including (but not limited to) marked pulmonary 
hemorrhage or rapidly deteriorating renal function.

For the induction treatment, it is recommended 
that GPA be treated with a systemic corticosteroid 
and immunosuppressant combination. Oral predni-
sone is recommended at a daily starting dose of 1 mg/
kg. For severe or refractory forms, oral corticosteroid 
therapy is preceded by an intravenous bolus of meth-
ylprednisolone at a dosage of 7.5 to 15 mg/kg/day for 
1 to 3 consecutive days (depending on the clinical 
seriousness, the clinician’s assessment and the patient’s 
cardiovascular status). After a 3 to 4 week treatment 
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of oral prednisone (1 mg/kg/day), the corticosteroids 
are gradually tapered, without going below 15 mg/day 
before the 4th month. In the absence of an interna-
tionally validated tapering regimen, the duration of the 
tapering in France varies from 18 to 24 months. The 
addition of an immunosuppressant in the induction 
phase is essential. For severe or refractory forms, two 
intravenous immunosuppressive agents can be offered: 
cyclophosphamide (CYC) or rituximab (RTX). CYC 
is preferred for use outside of clinical trials (rapidly 
progressive kidney failure with a serum creatinine 
>350 μmol/L, intra-alveolar hemorrhage on mechani-
cal ventilation, pulmonary fibrosis). In a French retro-
spective study, induction therapy with glucocorticoids 
(GC) alone versus GC plus immunosuppressive drugs 
was associated with increased mortality  [37]. In this 
cohort, 1, 3 and 5  year survival rates were higher in 
patients with both GC and cyclophosphamide/ritux-
imab compared with GC alone at 94 versus 73%, 94 
versus 64% and 71 versus 51%. Treatment with GC 
alone was associated with an hazard ratio for death of 
2.94. This was consistent with the literature where GC 
alone carried a 1.7-fold increased risk of death (83 vs 
48%) at follow-up. CYC is used at a dose of 600 mg/
m2 (maximum dose of 1.2 g/bolus) every 2 weeks for 
1 month (Day +1, Day +15, Day +30), then 700 mg/
m2 every 3 weeks until remission (between 6 and 9 
boluses total). The dose will be adjusted for age and 
kidney function in order to obtain a better tolerability 
without a decrease in efficacy: 500 mg/m2 in the pres-
ence of kidney failure, and a 500 mg fixed dose every 
3 weeks (maximum 6 boluses) if age over 65 years [38]. 
In a single center retrospective review of 31 consecu-
tive ANCA-associated vasculitis patients aged 60 or 
more at the time of RTX use for remission induction, 
RTX was effective for remission induction with a high 
incidence of infectious complications [39]. There were 3 
episodes of bacterial pneumonia, 1 episode of candida 
pneumonia and 1 episode of disseminated cutaneous 
zoster. RTX is preferred for use in women of childbear-
ing age or in patients who have already received CYC or 
have had a relapse after one complete cycle of CYC. In 
2010, the RAVE study showed that RTX was as effec-
tive as CYC in this indication (i.e., BVAS [Birming-
ham Vasculitis Activity Score] = 0 at 6 months without 
corticosteroid therapy, 64% in the RTX arm vs 53% 
in the CYC arm; p < 0.001 for the noninferiority and 
p = 0.09 for the superiority). RTX was even superior 
in the subgroup of patients with relapse (i.e., BVAS = 
0 at 6 months without corticosteroid therapy, 67% in 
the RTX arm vs 42% in the CYC arm, p = 0.01 for the 
superiority)  [40]. In RAVE study, only patients with a 
serum creatinine <4 mg/dl were included (not patients 
with RPGN with higher creatinine), also only in these 

patients, RTX (without additionally CYC) was as 
effective as CYC in this induction. Furthermore, there 
were no differences (RTX vs CYC) in the side effects 
until month 18. RTX is used at a dose of 375  mg/
m2 per week for 4 consecutive weeks. The 18 month 
follow-up of the patients included in the RAVE 
study shows the persistence of RTX noninferiority 
compared with CYC (p < 0.001). In the subgroup of 
patients with relapse, RTX was even superior to CYC 
at 6 and 12 months follow-up. The superiority of RTX 
in patients with relapses was no longer evident until 
month 18 [41]. In another randomized controlled trial 
(RITUXVAS) 44 patients were enrolled with newly 
diagnosed GPA or microscopic polyangiitis and renal 
involvement [42]. The study compared glucocorticoids 
plus either rituximab (375 mg/m2/week × 4) with two 
intravenous cyclophosphamide pulses (n = 33, ritux-
imab group), or intravenous cyclophosphamide for 
3–6 months followed by azathioprine (AZA; n = 11, 
control group). They reported similar remission induc-
tion rates and safety between rituximab and cyclophos-
phamide based regimens for antineutrophil cytoplasm 
antibody (ANCA)-associated vasculitis at 12 months. 
The percentage of severe adverse events was not differ-
ent between the groups (RTX 42%; control 36%), and 
the rate of mortality was the same (18%).

The role of plasma exchanges in the initial treatment 
is usually limited to the serious forms of GPA with 
renal involvement (serum creatinine > 500 μmol/l) or 
alveolar hemorrhage (in analogy with the treatment of 
Goodpasture syndrome). They are always prescribed 
in combination with corticosteroids and an immuno-
suppressant drug (CYC or RTX), and are given over 6 
to 9 sessions. Plasma exchanges at one year, compared 
with the methylprednisolone bolus, reduce the risk 
of developing end-stage kidney failure (19 vs 43%), 
but without significant improvement in overall sur-
vival [43]. The on-going, international PEXIVAS study 
is assessing the efficacy of plasma exchanges in addi-
tion to corticosteroids and immunosuppressant drugs 
for reducing the number of deaths and the progression 
to end-stage kidney failure [44].

The place of intravenous immunoglobulin (IVIg) in 
the management of GPA patients is still under debate 
and no current guidelines exist about the duration, fre-
quency or optimal dose of IVIG  [45]. IVIg represent 
an adjuvant therapy to control disease in patients with 
some refractory disease. The main reasons for IVIg 
initiation include patients with ongoing severe infec-
tion or recurrent opportunistic infections, treatment-
related cytopenia, new onset or relapse of disease in 
pregnancy, refractory disease to conventional therapy. 
The main limit is their usually suspensive effect and 
their high cost [45].
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For GPA that is not very severe or is localized 
or early systemic, methotrexate is used at a dose 
of 20–25  mg/week (‘proof of principle’ study – 
NORAM)  [46]. The AGATA study reports the effi-
cacy of abatacept (10 mg/kg IV on Day +1, Day +15, 
Day +29, then every month) combined with predni-
sone and an immunosuppressant drug (AZA n = 3, 
methotrexate [MTX] n = 7 or mycophenolate mofetil 
[MMF] n = 4) for the treatment of limited and recur-
rent forms of GPA  [47]. Remission (BVAS/WG = 0) 
was obtained in 16/20 (80%) patients, 11 of whom 
without prednisone. The efficacy of abatacept appears 
to be very rapid (remission after a median duration of 
1.9 months) and lasting (median remission duration 
of 14.4  months). At the end of the study, 3 (19%) 
patients had relapsed after going into remission, and 
3 others (19%) did not have a lasting response or 
worsened on treatment.

The maintenance treatment of GPA lasts between 
18 and 24 months after remission is achieved. It com-
bines oral corticosteroids with azathioprine (2  mg/
kg/day orally) or methotrexate (20–25 mg/week) [48]. 
The multicentric prospective randomized controlled 
MAINRITSAN study showed that a treatment with 
systematic reinfusions of rituximab at a fixed dose of 
500 mg at day 1 (4.5 months after the start of induc-
tion therapy), at day 15, and then every 6  months 
is superior to the ‘conventional’ maintenance treat-
ment with azathioprine to prevent major relapses. At 
28  months, the rates of major relapses were 5% in 
the 57 rituximab-arm patients versus 29% in the 58 
azathioprine-arm patients; p = 0.02 [49]. The rates and 
types of adverse events were comparable in both arms. 
RTX had a lower risk of relapse compared with AZA 
at 28 and 44  months after the start of the mainte-
nance treatment (rate of major relapses at 44 months: 
18.2% in the RTX arm vs 51.9% in the AZA arm). 
The rhythm of RTX administration for maintaining 
patients in remission is under evaluation (MAIN-
RITSAN 2 study). The study compares the admin-
istration of systematic RTX given biannually (Day 
+1, Day +15, then Month +6, Month +12 and Month 
+18) versus RTX given according to the changes in 
the laboratory parameters (ANCA and/or level of 
CD19+ lymphocytes).

The possibility to use lower doses of RTX has been 
evaluated. One study evaluated the efficacy of a single 
dose of RTX (375 mg/m2) for remission induction and 
maintenance in 16 patients with ANCA-associated 
vasculitides  [50]. A retreatment for maintenance was 
possible (a single dose of RTX every 6 to 9 months) in 
case of rising antibody titers or B-cell return. Remis-
sion was achieved in 11 (68%) patients, with a mean 
time to remission of 9.4 months, and 9 patients had 

a relapse, with a mean time to relapse of 5.3 months 
(range, 4 to 24 months). At 24 months, 9/11 (82%) 
responders were still in remission. In another study, 19 
patients with ANCA-associated vasculitides received 
one single infusion of RTX 375 mg/m2  [51], and 8 
patients received additional immunosuppression at 
the time of RTX treatment. Complete remission was 
achieved in 80% of patients at 3  months, with no 
difference between anti-MPO and anti-PR3-positive 
patients. Four (21%) patients had a disease relapse, 
with a median time to relapse of 27 months. The pos-
sibility to use lower doses of RTX, which remains an 
expensive drug not superior to the cyclophosphamide-
azathioprine regimen according to the RAVE and 
RITUXVAS trials, deserves further evaluation.

The problem of localized organ lesions in the course 
of GPA is to distinguish between signs of active dis-
ease requiring systemic therapy and organ lesions 
which require a localized therapeutic approach. Sub-
glottic stenosis is one of the local symptoms which 
may occur independently or in association with 
involvement of other organs. Main usual local pro-
cedures include dilations, local corticosteroid injec-
tion or application of mitomycin, laser, stenting or 
tracheal surgery. A Swedish group recently reported a 
new endoscopic submucosal technique [52] which con-
sists in the incision of the stenosis in its upper part, 
then the removal of the submucosal fibrous and gran-
ulomatous tissue, followed by the reappliance of the 
mucosa using fibrin sealant and mitomycin. Among 
13 patients, patient dyspnea improved in all and qual-
ity of life improved in 11. After a mean follow-up of 
3.5 years, only 4 patients required only one procedure.

Treatment with cotrimoxazole (sulfamethoxazole/
trimethoprim at a dose of 400  mg/80  mg) per day 
is systematically given for the prevention of relapse 
of GPA and of Pneumocystis jirovecii infections. It 
has been shown to reduce the incidence of relapses 
in patients with GPA in remission  [53]. Vaccinations 
should follow the usual immunization schedule, with 
the contraindication of live vaccines.

Overall, the new therapeutic approaches significantly 
reduce toxicity and provide better tolerability in the 
long-term. The treatment regimens are increasingly 
adapted to the expression of the disease and to its course; 
relapses remain frequent however, and the maintenance 
treatment methods warrant better standardization.

Conclusion
The treatment of adult patients with severe GPA 
includes an induction phase to obtain the remission, 
then a maintenance phase to maintain the remission.
The induction treatment of GPA is based on the com-
bination of glucocorticoids and either cyclophospha-
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mide or rituximab. Despite considerable therapeutic 
progress over the last decades, relapses of GPA remain 
frequent, and maintenance treatment is now the main 
therapeutic challenge. Rituximab is an alternative 
for cyclophosphamide for induction of remission and 
may be the first choice for relapsing patients and those 
refractory to cyclophosphamide.

Future perspective
GPA is now a chronic relapsing disorder with >50% 
rate of relapse within 5 years of initial remission. Effec-
tive induction therapy with corticosteroids combined 
with cyclophosphamide or rituximab transformed the 
survival of patients with GPA, with 5  year survival 
rates >80%.

Maintenance therapy to prevent relapses and the 
occurrence of late complications remains the main 

therapeutic challenge in this vasculitis. Newer thera-
pies, either alone or in combination, will need to both 
improve efficacy particularly to maintain long term 
remission and permit reductions in glucocorticoid 
and immunosuppressive exposure. Rituximab is a 
promising therapy for maintenance of remission, but 
long-term safety should be awaited.
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Executive summary

•	 Granulomatosis with polyangiitis (GPA) is a multifocal vasculitis characterized by frequent involvement of the 
upper and lower respiratory tract and kidneys.

•	 The presence of c-antineutrophil cytoplasmic antibodies with antiproteinase three specificity is observed in 
more than 90% of patients with GPA.

•	 Two phenotypes of GPA are recognized: systemic forms, with potentially life-threatening manifestations, and 
more limited forms (localized or early systemic GPA).

•	 Chronic nasal carriage of Staphylococcus aureus is related to endonasal activity of GPA and relapses; 
prophylactic treatment with co-trimoxazole is effective in reducing relapse rate.

•	 The treatment of adult patients with severe antineutrophil cytoplasmic antibodies-associated vasculitides 
is staged, first with an induction phase to obtain the remission, then a maintenance phase to maintain the 
remission.

•	 The induction treatment of GPA is based on the combination of glucocorticoids and either cyclophosphamide 
or rituximab. Rituximab is an alternative for cyclophosphamide for induction of remission and may be the first 
choice for relapsing patients and those refractory to cyclophosphamide.

References
Papers of special note have been highlighted as:  
•• of considerable interest

1	 Mahr A, Guillevin L, Poissonnet M, Aymé S. Prevalences 
of polyarteritis nodosa, microscopic polyangiitis, Wegener’s 
granulomatosis, and Churg-Strauss syndrome in a French 
urban multiethnic population in 2000: a capture-recapture 
estimate. Arthritis Rheum. 51(1), 92–99 (2004).

2	 Mohammad AJ, Jacobsson LTH, Westman KWA, Sturfelt 
G, Segelmark M. Incidence and survival rates in Wegener’s 
granulomatosis, microscopic polyangiitis, Churg-Strauss 
syndrome and polyarteritis nodosa. Rheumatology 48(12), 
1560–1565 (2009).

3	 Watts RA, Al-Taiar A, Scott DGI, Macgregor AJ. Prevalence 
and incidence of Wegener’s granulomatosis in the UK 
general practice research database. Arthritis Rheum. 61(10), 
1412–1416 (2009).

4	 Ormerod AS, Cook MC. Epidemiology of primary systemic 
vasculitis in the Australian Capital Territory and south-
eastern New South Wales. Intern. Med. J. 38(11), 816–823 
(2008).

5	 Reinhold-Keller E, Herlyn K, Wagner-Bastmeyer R, Gross 
WL. Stable incidence of primary systemic vasculitides 
over five years: results from the German vasculitis register. 
Arthritis Rheum. 53(1), 93–99 (2005).

6	 Jennette JC, Falk RJ, Bacon PA et al. 2012 revised 
International Chapel Hill Consensus Conference 
Nomenclature of Vasculitides. Arthritis Rheum. 65(1), 1–11 
(2013).

7	 Thai L-H, Charles P, Resche-Rigon M, Desseaux K, 
Guillevin L. Are anti-proteinase-3 ANCA a useful marker 
of granulomatosis with polyangiitis (Wegener’s) relapses? 
Results of a retrospective study on 126 patients. Autoimmun. 
Rev. 13(3), 313–318 (2014).

8	 Noel N, André C, Bengoufa D et al. Performance 
evaluation of three assays for the detection of PR3-ANCA 
in granulomatosis with polyangiitis in daily practice. 
Autoimmun. Rev. 12(12), 1118–1122 (2013).

9	 Leavitt RY, Fauci AS, Bloch DA et al. The American 
College of Rheumatology 1990 criteria for the classification 
of Wegener’s granulomatosis. Arthritis Rheum. 33(8), 
1101–1107 (1990).



www.futuremedicine.com 233future science group

What is the best treatment option for granulomatosis with polyangiitis?    Perspective

10	 Stegeman CA, Tervaert JW, Sluiter WJ, Manson WL, 
de Jong PE, Kallenberg CG. Association of chronic nasal 
carriage of Staphylococcus aureus and higher relapse rates in 
Wegener granulomatosis. Ann. Intern. Med. 120(1), 12–17 
(1994).

11	 Lyons PA, Rayner TF, Trivedi S et al. Genetically distinct 
subsets within ANCA-associated vasculitis. N. Engl. J. Med. 
367(3), 214–223 (2012).

12	 Trimarchi M, Sinico RA, Teggi R, Bussi M, Specks U, 
Meroni PL. Otorhinolaryngological manifestations in 
granulomatosis with polyangiitis (Wegener’s). Autoimmun. 
Rev. 12(4), 501–505 (2013).

13	 Hoffman GS, Kerr GS, Leavitt RY et al. Wegener 
granulomatosis: an analysis of 158 patients. Ann. Intern. 
Med. 116(6), 488–498 (1992).

14	 Daum TE, Specks U, Colby TV et al. Tracheobronchial 
involvement in Wegener’s granulomatosis. Am. J. Respir. Crit. 
Care Med. 151(2 Pt 1), 522–526 (1995).

15	 Little MA, Nightingale P, Verburgh CA et al. Early mortality 
in systemic vasculitis: relative contribution of adverse events 
and active vasculitis. Ann. Rheum. Dis. 69(6), 1036–1043 
(2010).

16	 Chang D, Wu L, Liu G, Chen M, Kallenberg CGM, Zhao 
M. Re-evaluation of the histopathologic classification 
of ANCA-associated glomerulonephritis: a study of 121 
patients in a single center. Nephrol. Dial. Transplant. 27(6), 
2343–2349 (2012).

17	 Dufour J-F, Le Gallou T, Cordier J-F et al. Urogenital 
manifestations in Wegener granulomatosis: a study of 11 
cases and review of the literature. Medicine (Baltimore) 91(2), 
67–74 (2012).

18	 Seror R, Mahr A, Ramanoelina J, Pagnoux C, Cohen P, 
Guillevin L. Central nervous system involvement in Wegener 
granulomatosis. Medicine (Baltimore) 85(1), 54–65 (2006).

19	 Bullen CL, Liesegang TJ, McDonald TJ, DeRemee 
RA. Ocular complications of Wegener’s granulomatosis. 
Ophthalmology 90(3), 279–290 (1983).

20	 Leavitt JA, Butrus SI. Wegener’s granulomatosis  
presenting as dacryoadenitis. Cornea 10(6), 542–545  
(1991).

21	 Perry SR, Rootman J, White VA. The clinical and  
pathologic constellation of Wegener granulomatosis of the 
orbit. Ophthalmology 104(4), 683–694 (1997).

22	 Grant SC, Levy RD, Venning MC, Ward C, Brooks NH. 
Wegener’s granulomatosis and the heart. Br. Heart J. 71(1), 
82–86 (1994).

23	 Sarlon G, Durant C, Grandgeorge Y et al. [Cardiac 
involvement in Wegener’s granulomatosis: report of four 
cases and review of the literature]. Rev. Med. Intern. 31(2), 
135–139 (2010).

24	 Deniz K, Ozşeker HS, Balas S, Akpýnar E, Sökmensüer 
C. Intestinal involvement in Wegener’s granulomatosis. J. 
Gastrointest. Liver Dis. JGLD 16(3), 329–331 (2007).

25	 Yildirim AC, Koçak E, Yildiz P et al. Multiple intestinal 
perforation in a patient with Wegener’s granulomatosis: a 
case report and review of the literature. Gastroentérologie 
Clin. Biol. 34(12), 712–715 (2010).

26	 Merkel PA, Lo GH, Holbrook JT et al. Brief communication: 
high incidence of venous thrombotic events among patients 
with Wegener granulomatosis: the Wegener’s Clinical 
Occurrence of Thrombosis (WeCLOT) Study. Ann. Intern. 
Med. 142(8), 620–626 (2005).

27	 Allenbach Y, Seror R, Pagnoux C et al. High frequency of 
venous thromboembolic events in Churg-Strauss syndrome, 
Wegener’s granulomatosis and microscopic polyangiitis but 
not polyarteritis nodosa: a systematic retrospective study on 
1130 patients. Ann. Rheum. Dis. 68(4), 564–567 (2009).

28	 Holle JU, Gross WL, Holl-Ulrich K et al. Prospective 
long-term follow-up of patients with localised Wegener’s 
granulomatosis: does it occur as persistent disease stage? Ann. 
Rheum. Dis. 69(11), 1934–1939 (2010).

29	 Stone JH. Wegener’s Granulomatosis Etanercept Trial 
Research Group. Limited versus severe Wegener’s 
granulomatosis: baseline data on patients in the Wegener’s 
granulomatosis etanercept trial. Arthritis Rheum. 48(8), 
2299–2309 (2003).

30	 Csernok E, Trabandt A, Müller A et al. Cytokine profiles in 
Wegener’s granulomatosis: predominance of type 1 (Th1) in 
the granulomatous inflammation. Arthritis Rheum. 42(4), 
742–750 (1999).

31	 Mukhtyar C, Flossmann O, Hellmich B et al. Outcomes 
from studies of antineutrophil cytoplasm antibody associated 
vasculitis: a systematic review by the European League 
Against Rheumatism systemic vasculitis task force. Ann. 
Rheum. Dis. 67(7), 1004–1010 (2008).

32	 Miloslavsky EM, Specks U, Merkel PA et al. Clinical 
outcomes of remission induction therapy for severe 
antineutrophil cytoplasmic antibody-associated vasculitis. 
Arthritis Rheum. 65(9), 2441–2449 (2013).

33	 Berden AE, Ferrario F, Hagen EC et al. Histopathologic 
classification of ANCA-associated glomerulonephritis. J. Am. 
Soc. Nephrol. JASN 21(10), 1628–1636 (2010).

34	 Guillevin L, Pagnoux C, Seror R, Mahr A, Mouthon L, Le 
Toumelin P. The Five-Factor Score revisited: assessment of 
prognoses of systemic necrotizing vasculitides based on the 
French Vasculitis Study Group (FVSG) cohort. Medicine 
(Baltimore) 90(1), 19–27 (2011).

35	 Luqmani R, Suppiah R, Edwards CJ et al. Mortality in 
Wegener’s granulomatosis: a bimodal pattern. Rheumatology 
50(4), 697–702 (2011).

36	 Holle JU, Gross WL. Treatment of ANCA-associated 
vasculitides (AAV). Autoimmun. Rev. 12(4), 483–486 
(2013).

37	 Comarmond C, Crestani B, Tazi A et al. Pulmonary fibrosis 
in antineutrophil cytoplasmic antibodies (ANCA)-associated 
vasculitis: a series of 49 patients and review of the literature. 
Medicine (Baltimore) 93(24), 340–349 (2014).

38	 Pagnoux C, Quéméneur T, Ninet J et al. Treatment of 
systemic necrotizing vasculitides in patients over 65 years. 
Arthritis Rheumatol. 67(4), 1117–1127 (2015).

39	 Timlin H, Lee SM, Manno RL, Seo P, Geetha D. Rituximab 
for remission induction in elderly patients with ANCA-
associated vasculitis. Semin. Arthritis Rheum. doi:10.1016/j.
semarthrit.2015.02.005 (2015) (Epub ahead of print).



234 Int. J. Clin. Rheumatol. (2015) 10(4) future science group

Perspective    Comarmond & Cacoub

40	 Stone JH, Merkel PA, Spiera R et al. Rituximab versus 
cyclophosphamide for ANCA-associated vasculitis. N. Engl. 
J. Med. 363(3), 221–232 (2010).

••	 This pivotal trial was a randomized, double-placebo, 
controlled trial comparing one course of four 
weekly rituximab (RTX) infusions to standard oral 
cyclophosphamide (CYC) followed by azathioprine 
(AZA) in 197 patients with newly diagnosed or relapsing 
severe granulomatosis with polyangiitis or microscopic 
polyangiitis. RTX was noninferior to CYC for remission 
induction, and superior to CYC in patients presenting with 
severe disease flares. The results of this trial led to US FDA 
approval of RTX for this indication.

41	 Specks U, Merkel PA, Seo P et al. Efficacy of remission-
induction regimens for ANCA-associated vasculitis. N. Engl. 
J. Med. 369(5), 417–427 (2013).

42	 Jones RB, Tervaert JWC, Hauser T et al. Rituximab versus 
cyclophosphamide in ANCA-associated renal vasculitis. N. 
Engl. J. Med. 363(3), 211–220 (2010).

••	 A randomized, controlled, open-label trial comparing RTX 
as primary remission induction agent to standard pulse 
CYC followed by AZA in 44 patients with severe renal 
disease activity showing that one course of four weekly 
RTX infusions is noninferior to 12 months of standard 
therapy in severe granulomatosis with polyangiitis or 
microscopic polyangiitis.

43	 Jayne DRW, Gaskin G, Rasmussen N et al. Randomized 
trial of plasma exchange or high-dosage methylprednisolone 
as adjunctive therapy for severe renal vasculitis. J. Am. Soc. 
Nephrol. JASN. 18(7), 2180–2188 (2007).

44	 Walsh M, Merkel PA, Peh CA et al. Plasma exchange and 
glucocorticoid dosing in the treatment of anti-neutrophil 
cytoplasm antibody associated vasculitis (PEXIVAS): 
protocol for a randomized controlled trial. Trials. 14, 73 
(2013).

45	 Wiwatwongwana D, Esdaile JM, White VA, Dolman PJ. 
Intravenous immunoglobulin (IVIG) for orbital Wegener’s 
granulomatosis. Can. J. Ophthalmol. J. Can. Ophtalmol. 
47(1), 82–83 (2012).

46	 Faurschou M, Westman K, Rasmussen N et al. Brief Report: 
long-term outcome of a randomized clinical trial comparing 
methotrexate to cyclophosphamide for remission induction 
in early systemic antineutrophil cytoplasmic antibody-
associated vasculitis. Arthritis Rheum. 64(10), 3472–3477 
(2012).

47	 Langford CA, Monach PA, Specks U et al. An open-label 
trial of abatacept (CTLA4-IG) in non-severe relapsing 
granulomatosis with polyangiitis (Wegener’s). Ann. Rheum. 
Dis. 73(7), 1376–1379 (2014).

48	 Pagnoux C, Mahr A, Hamidou MA et al. Azathioprine or 
methotrexate maintenance for ANCA-associated vasculitis. 
N. Engl. J. Med. 359(26), 2790–2803 (2008).

49	 Guillevin L, Pagnoux C, Karras A et al. Rituximab versus 
azathioprine for maintenance in ANCA-associated vasculitis. 
N. Engl. J. Med. 371(19), 1771–1780 (2014).

••	 The first trial to focus on the use of RTX for remission 
maintenance.

50	 Moog P, Probst M, Kuechle C, Hauser C, Heemann U, 
Thuermel K. Single-dose rituximab for remission induction 
and maintenance therapy in ANCA-associated vasculitis: 
a retrospective analysis of 17 patients. Scand. J. Rheumatol. 
43(6), 519–523 (2014).

51	 Turner-Stokes T, Sandhu E, Pepper RJ et al. Induction 
treatment of ANCA-associated vasculitis with a single dose of 
rituximab. Rheumatology 53(8), 1395–1403 (2014).

52	 Arebro J, Henriksson G, Macchiarini P, Juto J-E. 
New treatment of subglottic stenosis due to Wegener’s 
granulomatosis. Acta Otolaryngol. 132(9), 995–1001 (2012).

53	 Stegeman CA, Tervaert JW, de Jong PE, Kallenberg CG. 
Trimethoprim-sulfamethoxazole (co-trimoxazole) for the 
prevention of relapses of Wegener’s granulomatosis. Dutch 
Co-Trimoxazole Wegener Study Group. N. Engl. J. Med. 
335(1), 16–20 (1996).

••	 This study demonstrates that prophylactic treatment with 
co-trimoxazole is effective in reducing relapse rate.


