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OVERVIEW

This supplement to The 
American Journal of Managed 
Care® describes current and 
investigational therapies for 
antineutrophil cytoplasmic 
autoantibody (ANCA) vasculitis, 
a group of autoimmune 
diseases characterized by 
inflammation of and damage 
to the small blood vessels. 
This short review will 
provide an overview of the 
classification, epidemiology, 
and pathophysiology of 
ANCA vasculitis, followed by 
a discussion of the current 
management paradigm and 
potential new therapies.
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Introduction
The antineutrophil cytoplasmic antibody (ANCA)-associated vascu-

litides (eg, ANCA vasculitis) are a heterogeneous group of rare, 

life-threatening, immune-mediated disorders that are character-

ized by a necrotizing inflammatory process predominantly affecting 

small- and medium-sized blood vessels (eg, arterioles, capillaries, 

and venules).1 There are 3 subtypes of ANCA vasculitis: granuloma-

tosis with polyangiitis (GPA), microscopic polyangiitis (MPA), and 

eosinophilic granulomatosis with polyangiitis (EGPA). GPA and EGPA 

are associated with the formation of necrotizing granulomatous 

inflammation in small to medium vessels; MPA is associated with 

necrotizing vasculitis primarily affecting small vessels.1 Blood vessel 

rupture or occlusion results in a broad range of organ-threatening 

and often life-threatening clinical manifestations.2

Prompt diagnosis of ANCA vasculitis is critical because the organ 

damage may be life-threatening and irreversible. Symptoms can 

mimic other diseases (most commonly pneumonia and certain 

malignancies), leading to misdiagnosis and significant diagnostic 

delays. More than one-third of patients may not receive a diagnosis 

for at least 6 months, while nearly a quarter remain undiagnosed 

for over a year after symptom onset.2,3 The consequences of late 

diagnosis of ANCA vasculitis are severe, with only about 1 in 10 

untreated patients surviving for more than 2 years.4 In contrast, 

prompt diagnosis and aggressive treatment is associated with 

dramatically improved outcomes, with remission occurring in 

60% to 90% of patients and 2-year survival rates exceeding 90%.2 

The current standard of care for ANCA vasculitis includes 

2 phases: an initial phase aimed at achieving remission and a 

longer-term maintenance phase. Remission induction involves 

high-dose glucocorticoids in combination with cyclophosphamide 

or rituximab. The subsequent maintenance phase usually involves 

rituximab, methotrexate, azathioprine, or mycophenolate mofetil, 

sometimes in combination with reduced-dose gluco corticoids.5 

Current treatments for ANCA vasculitis have a substantial degree of 

efficacy in inducing and maintaining remission in many patients; 

however, at the dosages and durations of therapy used in ANCA 

vasculitis, glucocorticoid adverse effects (AEs), such as infection, 

The antineutrophil cytoplasmic antibody (ANCA) vasculitides include 

several closely related, often severe, multisystem autoimmune 

diseases characterized by antibodies against serine proteinase 3 or 

myeloperoxidase. Loss of tolerance to these antigens triggers a cascade 

of events, beginning with the priming of neutrophils by proinflammatory 

cytokines and complement activation, translocation of ANCA-specific 

antigens to the plasma membrane, neutrophil hyperactivation, and 

further activation of the alternative complement pathway, leading to 

tissue damage and the clinical manifestations of ANCA vasculitis. Due 

to the heterogeneity in presentation of these diseases, diagnosis is often 

substantially delayed, leading to poor outcomes. The current treatment 

pathway for most patients involves induction with cyclophosphamide or 

rituximab in combination with glucocorticoids, followed by a maintenance 

phase with rituximab, azathioprine, or methotrexate, during which time 

glucocorticoids are tapered. Current therapies are often effective in 

inducing and maintaining remission but are associated with a range of 

toxicities. Several new therapies are in development for ANCA vasculitis. 

Avacopan, an orally administered inhibitor of the complement fragment 

5a (C5a) receptor, has been assessed in a phase 3 clinical trial and may 

play a role in reducing the cumulative glucocorticoid dose. Preliminary 

data suggest that cluster of differentiation (CD) 80 and CD86 blockade 

with abatacept may also have a role in the management of ANCA 

vasculitis. There is an unmet need for additional therapeutic options for 

patients with these diseases.

Am J Manag Care. 2021;27:S267-S276
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osteoporosis, diabetes, hypertension, and psychological AEs, 

among others, can be problematic. Furthermore, cyclophosphamide 

is associated with a range of well-recognized AEs. These treat-

ment-related AEs, rather than active vasculitis, are the most 

common cause of death during the first year of ANCA vasculitis 

treatment.6 There is a significant clinical need for more effective 

and better-tolerated regimens for these diseases.

This review provides an overview of the classification, epide-

miology, and pathophysiology of ANCA vasculitis, followed by a 

discussion of the current management paradigm and potential 

new therapies.

Classification and Epidemiology of ANCA Vasculitis
The Chapel Hill Consensus Conference defines ANCA vasculitis as a 

necrotizing vasculitis with few or no immune deposits that predomi-

nantly affects small vessels (ie, capillaries, venules, arterioles, and 

small arteries). It is associated with antibodies against myeloper-

oxidase (MPO) or serine proteinase 3 (PR3) in most patients.1 The 

major clinicopathologic variants of ANCA vasculitis include GPA 

(formerly Wegener granulomatosis [WG]), MPA, and EGPA (formerly 

Churg-Strauss syndrome).1 The incidence, prevalence, defini-

tions, and features of these diseases are summarized in the Table.7 

Considerable pathophysiologic and clinical overlaps are present in 

GPA and MPA, and they are often studied together in clinical trials.7

Most patients with ANCA vasculitis test positive for ANCAs 

during their lifetime, although ANCA-negative cases are seen 

and have similar manifestations.7,8 PR3-ANCA is most commonly 

seen in patients with GPA (65%-75%), whereas MPO-ANCA is more 

common in patients with MPA (55%-65%) and EGPA (30%-40%).7 

In clinical practice, patients are typically categorized by clinico-

pathologic variant, although controversy exists as to whether ANCA 

serotype might be a more appropriate way to classify patients.9

Pathophysiology of ANCA Vasculitis
ANCA vasculitis is characterized by a loss of tolerance to the 

neutrophil primary granule protein PR3 (a protease involved in the 

degradation of extracellular proteins) or MPO (a heme-containing 

peroxidase that catalyzes the formation of reactive oxygen inter-

mediates involved in microbial killing by neutrophils). Normally, 

MPO and PR3 are tightly sheltered from the immune system and are 

quickly neutralized after degranulation to limit the development 

of autoantibodies.7,10-13 Proposed mechanisms underlying the loss 

of tolerance in ANCA vasculitis and the initiation of autoantibody 

production have been described elsewhere.7,12,13 

TABLE. Comparison of the 3 Different Types of ANCA Vasculitis7

Feature
Granulomatosis 

with polyangiitis (GPA) Microscopic polyangiitis (MPA)
Eosinophilic granulomatosis 

with polyangiitis (EGPA)

Incidence,  
per 1 million person-years

0.4-11.9 0.5-24.0 0.5-2.3

Prevalence,  
per 1 million persons

2.3-146.0 9.0-94.0 2.0-22.3

Typical age at onset, years 45-65 55-75 38-54

Male to female ratio 1:1 1:1 1:1

Chapel Hill Consensus 
Conference definition

Necrotizing granulomatous 
inflammation usually involving 
the upper and lower respiratory 
tract, and necrotizing vasculitis 
affecting predominantly small 
to medium vessels (capillaries, 
venules, arterioles, arteries, 
and veins). Necrotizing 
glomerulonephritis is common. 
Ocular vasculitis and pulmonary 
capillaritis with hemorrhage are 
frequent. Granulomatous and 
nongranulomatous extravascular 
inflammation are common.

Necrotizing vasculitis, with 
few or no immune deposits, 
predominantly affecting small 
vessels (capillaries, venules, 
or arterioles). Necrotizing 
arteritis involving small and 
medium arteries may be present. 
Necrotizing glomerulonephritis 
is very common. Pulmonary 
capillaritis often occurs. 
Inflammation that is not 
centered on vessels, including 
granulomatous inflammation, 
is absent.

Eosinophil-rich and necrotizing 
granulomatous inflammation 
often involving the respiratory 
tract, and necrotizing vasculitis 
predominantly affecting small to 
medium vessels and associated 
with asthma and eosinophilia. 
Nasal polyps are common. 
ANCA is more frequent when 
glomerulonephritis is present.

Frequency of ANCA
PR3-ANCA+: 65%-75%
MPO-ANCA+: 20%-30%

ANCA-: 5%

PR3-ANCA+: 20%-30%
MPO-ANCA+: 55%-65%

ANCA-: 5%-10%

PR3-ANCA+: < 5%
MPO-ANCA+: 30%-40%

ANCA-: 55%-65%

Key innate immune cell Neutrophil Neutrophil Eosinophil

ANCA, antineutrophil cytoplasmic antibodies; MPO, myeloperoxidase; PR3, proteinase 3.
Adapted with permission of Kitching AR, Anders H-J, Basu N, et al. ANCA-associated vasculitis. Nat Rev Dis Primers. 2020;6(1):71. doi:10.1038/s41572-020-0204-y
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Neutrophil priming is initiated when an activating stimulus 

consisting of a combination of factors, including inflammatory 

cytokines, such as tumor necrosis factor-α, interleukin (IL)-1, and 

IL-18 results in the delocalization of MPO and PR3 to the surface of 

the neutrophils, allowing ANCA autoantibodies to bind (Figure 1).14 

Priming leads to the generation of complement fragment 5a (C5a), 

a major downstream effector molecule in the alternative comple-

ment pathway. Further neutrophil priming occurs when C5a binds 

to the C5a receptor (C5aR), activating neutrophils and attracting 

more neutrophils to the inflammatory site, and the subsequent 

production of neutrophil extracellular traps (NETs).12,13,15-17 

These interactions result in acute inflammation, with hyper-

activation of neutrophils, increased cytokine production, a respiratory 

burst with the release of reactive oxygen species, degranulation of 

lytic enzymes, and the release of tissue factor-bearing microparticles 

and NETs.12,16 NETs can induce endothelial damage due to their 

association with matrix metalloproteinases and may play impor-

tant roles in the promotion of atherosclerosis and thrombosis.18 

The release of NETs and microparticles, and neutrophil activation, 

contribute to enhanced activation of the alternative complement 

pathway, leading to further generation of C5a and further neutrophil 

recruitment, priming, and activation.16 The resulting amplification 

loop leads to chronic inflammation, vasculitis, and organ damage.

The presence of necrotizing granulomatous inflammation in 

the respiratory tract is a key histopathologic feature of GPA that is 

not seen in MPA. Granulomatous inflammation is thought to be 

initiated by infection, such as that by Staphylococcus aureus. The 

resulting activation of macrophages in the respiratory epithelia 

recruits neutrophils and monocytes to the area of inflammation. 

Recruited neutrophils encounter the bacteria and release reactive 

FIGURE 1. The Role of the Complement System in the Pathogenesis of ANCA Vasculitis14

ANCA, antinuclear cytoplasmic antibody; C5a, complement fragment 5a; NET, neutrophil extracellular trap.

Adapted with permission from Jennette JC, Falk RJ. Pathogenesis of antineutrophil cytoplasmic autoantibody-mediated disease. Nat Rev Rheumatol. 2014;10(8):463-
473. doi:10.1038/nrrheum.2014.103 
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oxygen species and undergo lysis, forming the necrotic center 

of the lesion. Monocytes recruited to the site differentiate into 

IL-23–secreting macrophages, which drive local T cells toward a 

T helper 17 (Th17) phenotype. The Th17 cells released from these 

cells elicit the development of the granulomatous lesions that 

surround the necrotic core of the lesion.12

Clinical Features and Diagnosis of ANCA Vasculitis
Clinical Features
The clinical features of ANCA vasculitis are heterogeneous and 

depend on the variant, organs involved, and extent of damage. ANCA 

vasculitis may affect any organ, but it is most commonly seen in 

the lungs; the kidneys are also frequently involved.2 

ANCA vasculitis may present with constitutional symptoms and 

symptoms associated with specific organ involvement. Constitutional 

symptoms vary but include myalgias, loss of appetite, weight loss, 

fever, night sweats, and migratory arthropathy.2,19 Some patients 

may present with prodromal symptoms that occur weeks to months 

prior to the onset of clinically apparent end-organ involvement.19 

Involvement of the upper and lower respiratory tract is observed 

in ANCA vasculitis, but presentation varies between the different 

subtypes.7,19 Pulmonary involvement is seen in 90% of patients with 

GPA and at least 70% of those with EGPA; it is less frequently seen 

in patients with MPA (50%).19 It commonly co-occurs in patients 

with glomerulonephritis. The severity of pulmonary involvement 

may range from a transient infiltration, most commonly seen in 

EGPA, to cavitary lung nodules observed in GPA. Bronchial inflam-

mation may be seen in GPA and EGPA, while hemorrhage can occur 

in all 3 diseases. Patients may present with hemoptysis, shortness 

of breath, and cough. Patients with EGPA universally have asthma.2

Involvement of the upper airway is observed in up to 90% of 

patients with GPA; it is less common in patients with MPA (35%) and 

EGPA (50%).19 Sinonasal disease may be characterized by chronic 

sinusitis, nasal crusting, and epistaxis. The inflammation in GPA 

can result in tissue destruction causing nasal septal perforation and 

saddle nose deformity. Paranasal sinus disease and nasal polyps are 

more common in EGPA. Sinusitis may be the presenting feature in 

many patients until clinically apparent multiorgan disease occurs.8,20 

Kidney disease is one of the most clinically morbid conse-

quences of ANCA vasculitis. The prevalence of renal involvement 

varies according to subtype, occurring in about 90% of patients 

with MPA, 80% of those with GPA, and 45% of those with EGPA.19 

Manifestations may include hematuria, proteinuria, and reduced 

glomerular filtration rate (GFR); if left untreated, renal inflam mation 

can result in rapid evolution to end-stage renal disease (ESRD) 

requiring renal replacement therapy or transplant.6,21

As compared to those without ANCA vasculitis, patients with 

ANCA vasculitis have a 3-fold increased risk for cardiovascular disease 

(CVD), an 8-fold increased risk for cerebrovascular accidents, and a 

6-fold increased risk for venous thromboembolism.22,23 The increased 

risk of CVD is seen in the absence of risk factors, including elevated 

low-density lipoprotein cholesterol, depressed high-density lipo-

protein cholesterol, smoking, or other cardiovascular risk factors 

as measured by the Framingham Risk Score.22 ANCA vasculitis is 

known to promote a hypercoagulable state that is poorly under-

stood; however, it may be the result of the release of microparticles 

and NETs-carrying tissue factor.16

Peripheral neuropathy is most common in EGPA (70%), followed 

by GPA (50%) and MPA (30%). It is caused by vasculitis of the 

small arteries that supply the peripheral nerves and may present 

as sensory neuropathy or mononeuritis multiplex.7,19,24 

Other organ systems may also be affected in ANCA vasculitis. 

Skin involvement is common and usually presents as purpura in 

the lower extremities, although other cutaneous manifestations 

such as nodules, petechiae, ecchymoses, and ulcers may occur.19,25 

Gastrointestinal involvement may present as abdominal pain or 

hematochezia in at least half of patients with ANCA vasculitis. 

Intestinal infiltration with eosinophils may cause abdominal pain 

in patients with EGPA.26 Ocular symptoms, such as eye pain due 

to scleritis or diplopia as a result of a retro-orbital mass, develop in 

20% of patients and are seen more frequently in GPA.2,27

Diagnosis of ANCA Vasculitis
The diagnosis of ANCA vasculitis is made clinically, with support 

from serologic and histologic findings.2 Although many of the 

signs and symptoms discussed above can be seen in other disease 

states, multisystem involvement is a key diagnostic clue, and the 

index of suspicion should be high if at least 2 of these symptoms 

are observed.2 An ANCA test should be performed in any adult who 

presents with symptoms clinically suggestive of ANCA vasculitis, 

but a negative test does not exclude the disease.2 Imaging showing 

destructive sinus disease, lung nodules, or opacities can assist 

in the diagnosis. Biopsy of affected organs is recommended to 

help establish a diagnosis of ANCA vasculitis.5 Kidney and lung 

biopsies offer the highest yield for supporting a diagnosis.5

Current Treatment of ANCA Vasculitis
Treatment of severe ANCA vasculitis is usually divided into 

2 phases. The first is a remission-induction phase, which is an initial, 

short phase whereby patients are treated with high-dose gluco-

corticoids in combination with cyclophosphamide or rituximab, 

sometimes in combination with other agents, to abate inflam-

mation. This is followed by a remission maintenance phase using 

lower doses of glucocorticoids, often in combination with a medi-

cation that has fewer potential AEs and can be used for longer 

periods with less frequent toxicity monitoring.5 

Current treatments for ANCA vasculitis are effective but can be 

associated with a range of severe and sometimes fatal AEs. This 
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is particularly true for cyclophosphamide, one of the first agents 

with clear clinical evidence for induction of remission and reduced 

mortality in patients with ANCA vasculitis. Although effective, AEs 

such as hemorrhagic cystitis, ovarian and testicular failure, anemia, 

thrombocytopenia, and urologic and hematologic malignancies 

have led health care providers to find ways to reduce or eliminate 

patient exposure to this agent. 

Most recent large, controlled studies in ANCA vasculitis have 

evaluated the treatment of GPA and MPA; for this reason, the 

management of EGPA with conventional synthetic agents has 

largely been inferred from the results of these studies. A single 

agent, mepolizumab, has demonstrated efficacy in a clinical trial 

focused on EGPA and is currently indicated for the treatment of 

these patients.5,7 

Remission Induction
The combination of glucocorticoids and cyclophosphamide or 

rituximab is considered the current standard for induction of 

remission in most patients with severe disease manifestations, 

such as rapidly progressive glomerulonephritis, central nervous 

system vasculitis, cardiac involvement, ischemic bowel disease, 

scleritis, or severe peripheral neuropathy.5 Rituximab may be 

preferred in relapsing patients who have PR3-ANCA, and it is 

often favored in younger patients who plan to have children.5,28 

In some patients, methotrexate and mycophenolate mofetil are 

options for remission induction.5 

Glucocorticoids have robust and rapid anti-inflammatory 

effects. Intravenous (IV) methylprednisolone has convention-

ally been administered at high doses of 500 to 1000 mg daily for 

3 days followed by conversion to oral prednisone 1 mg/kg/d for 

up to 4 weeks in patients with critical organ involvement. This 

regimen is followed by a slow taper over several months, with a goal 

of complete discontinuation or maintenance of the medi cation at 

doses of 5 mg/d or less in patients who continue to be in remission. 

For example, in the RAVE study, conducted by Stone and colleagues, 

patients were treated with 1 to 3 pulses of methyl prednisolone 

followed by prednisone 1 mg/kg/d. The dose of prednisone was 

subsequently tapered so that all patients who remitted without 

flares discontinued glucocorticoids after 5 months.28 

Glucocorticoids are associated with a broad range of well- 

recognized AEs, including increased risk for infection, osteoporosis, 

diabetes, hypertension, psychosis, insomnia, skin thinning, early 

cataracts, glaucoma, bruising, and striae.8 Regimens that reduce 

the amount of glucocorticoid exposure are highly desirable. In the 

PEXIVAS trial, Walsh and colleagues compared a standard-dose 

glucocorticoid regimen with a reduced-dose regimen.29 Both groups 

were treated with a weight-based oral prednisone or prednisolone 

regimen at the beginning of the study. The dose was reduced by 

50% in the reduced-dose group at the start of the second week, 

whereas the dose in the standard-dose group was tapered more 

gradually, beginning in the third week. All patients in both groups 

were given 5 mg/d of prednisone or prednisolone beginning at 

week 23. Both groups received cyclophosphamide or rituximab and 

plasma exchange or no plasma exchange. This strategy resulted in 

a cumulative dose of glucocorticoids that was 60% lower among 

patients in the reduced-dose group compared with the stan-

dard-dose group. The reduced dosing strategy was noninferior to 

standard dosing and was associated with a 31% reduction in serious 

infections after the first year. However, the overall types and frequen-

cies of serious AEs were generally similar in the 2 groups, although 

serious adverse kidney-related events were more common in the 

reduced-dose group (risk ratio, 1.84; 95% CI, 1.18-2.87). 

The combination of glucocorticoids and cyclophosphamide 

has been used for remission induction for over 4 decades. In one 

of the earliest studies of cyclophosphamide in this setting, Fauci 

and colleagues treated patients with cyclophosphamide 2 mg/kg/d 

plus prednisone 1 mg/kg/d for 2 to 4 weeks, followed by conversion 

of the glucocorticoid component to alternate days over 1 to 2 months. 

Ninety-three percent of patients achieved a complete remission that 

lasted for a mean of 48 months.4 Similarly, Jayne and colleagues 

showed that the combination of oral daily cyclophosphamide 

(2 mg/kg/d) with prednisone (starting at 1 mg/kg/d with tapering to 

0.25 mg/kg/d by 12 weeks) for 3 to 6 months induced remission in 

93% of patients; however, severe or life-threatening AEs occurred in 

10% of patients.30 The subsequent CYCLOPS trial, conducted by de 

Groot and colleagues, compared a pulsed regimen of IV cyclophos-

phamide (10-15 mg/kg every 2-3 weeks) with oral cyclophosphamide 

2 mg/kg/d that resulted in a lower cumulative dose of the drug. 

This regimen was as effective as oral daily cyclo phosphamide for 

remission induction and was associated with fewer AEs; however, 

a retrospective follow-up study found that patients who received 

the daily oral regimen had a lower risk for relapse over a median of 

4.3 years compared with those who received the pulsed IV regimen.31,32 

 At the dosages and durations used in conventional remission 

induction regimens, the combination of glucocorticoids with cyclo-

phosphamide is associated with considerable toxicities, resulting 

in a range of serious AEs and even death. In 1 study of 524 patients 

with newly diagnosed ANCA vasculitis who received this combina-

tion, the 1-year probability of death was 11.1%, with 59% of these 

deaths attributed to AEs associated with the medications rather 

than active vasculitis (14%).6

Because of its favorable safety profile and proven efficacy, 

rituximab may be preferred as an induction agent in many patients.5,7 

The RAVE study compared the combination of glucocorticoids 

with rituximab or cyclophosphamide for remission induction in 

197 patients with GPA or MPA, of whom approximately 48% had 

newly diagnosed disease.28 The primary end point was disease remis-

sion without the use of prednisone for 6 months, with remission 
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defined as a score of 0 for the Birmingham Vasculitis Activity Score 

(BVAS) for WG (score range, 0 to 63; higher scores indicate more 

active disease). In this study, rituximab was noninferior to cyclo-

phosphamide for the primary end point, which was met in 64% 

of patients given rituximab and 53% given cyclophosphamide. 

Among patients with relapsed disease, remission rates were signifi-

cantly higher with rituximab than with cyclophosphamide (67% 

vs 42%; P = .01). The rate of AEs was similar in the 2 groups.33 

Plasma exchange was thought to be a rapid way to remove 

pathogenic ANCAs and other proinflammatory proteins involved 

in the pathogenesis of ANCA vasculitis. Past studies have suggested 

that it may improve survival for participants with diffuse alveolar 

hemorrhage and renal failure and may also reduce progression to 

ESRD compared with IV methylprednisolone.5,34 The PEXIVAS trial 

(described previously) also randomized patients to undergo plasma 

exchange (7 plasma exchanges within 14 days after randomization) 

or no plasma exchange.29 There was no evidence for the efficacy of 

plasma exchange; in this trial, death or ESRD (the composite primary 

end point) occurred in 28.4% of patients in the plasma exchange 

group and 31.0% of those in the control group (HR, 0.86; 95% CI, 

0.65-1.13; P = .27). However, patients with pulmonary hemorrhage 

may have been underrepresented in the study.

Among patients with nonsevere disease, alternative immuno-

suppressive agents may be used for remission induction.5 

Methotrexate (administered orally or parenterally) and myco-

phenolate mofetil, both in combination with glucocorticoids, have 

demonstrated equivalent efficacy to cyclophosphamide-based 

regimens for remission induction in this setting.7,35,36 However, 

long-term follow-up suggests that patients managed initially with 

methotrexate have less effective disease control compared with 

patients who receive cyclophosphamide.37 For this reason, metho-

trexate is not usually used as an induction agent in patients with 

severe, organ- threatening disease.5 Mycophenolate mofetil is 

associated with a higher relapse rate than cyclophosphamide in 

PR3-positive patients but not MPO-positive patients.36

Remission Maintenance
Once remission has been achieved, long-term maintenance therapy 

with azathioprine, rituximab, methotrexate, or mycophenolate 

mofetil, sometimes in combination with low-dose gluco corticoids, 

may be recommended. The glucocorticoid dose should be tapered 

to the lowest effective dose.5 Use of cyclo phosphamide for 

more than 3 to 6 months is generally not recommended due to 

potential toxicities associated with this treatment that limit its 

applicability for longer-term therapy.5 Azathioprine has been 

shown to be a more effective maintenance agent compared with 

mycophenolate mofetil.38

Rituximab given at 500 mg every 6 months or 1000 mg every 

4 months has consistently shown lower relapse rates compared 

with azathioprine. A recent expert consensus guideline recom-

mends rituximab for remission maintenance in patients who 

receive a rituximab-based regimen for remission induction. They 

also suggest that rituximab be considered for maintenance in 

patients who received a cyclophosphamide-based regimen for 

remission induction.39 

These recommendations were based, in part, on results from 

the MAINRITSAN trial. In this study, patients with newly diagnosed 

or relapsing GPA or MPA in complete remission after a cyclo-

phosphamide-glucocorticoid regimen were randomly allocated 

to maintenance therapy with daily oral azathioprine or a fixed-

schedule regimen of rituximab (two 500-mg doses of rituximab 

administered on days 0 and 14 followed by 500 mg every 6 months 

until month 18).40 Major relapse, the primary end point, occurred 

in 5% of patients who received rituximab, compared with 29% of 

those who received azathioprine; further, remission rates remained 

higher with rituximab than with azathioprine through 60 months of 

follow-up.41 The MAINRITSAN 2 trial showed that redosing rituximab 

(500 mg) at the return of CD19-positive B cells or a change in ANCA 

titers is superior to azathioprine for the maintenance of remission.42 

However, it is unclear if fixed dosing of rituximab is superior to 

that of a tailored dose approach based on CD19 or ANCA changes. 

The MAINRITSAN 3 trial evaluated whether prolonged rituximab 

treatment could prevent relapses in patients with GPA or MPA. 

Sixty-eight patients who achieved complete remission after the first 

phase of maintenance therapy were randomized to either rituximab 

or placebo infusion every 6 months for 18 months (4 infusions). 

Extended rituximab therapy was associated with a significantly 

higher rate of relapse-free survival (96%) at month 28 compared 

with no additional therapy (74%; P = .008).43

Unaddressed Needs in the Treatment 
of ANCA Vasculitis
Early treatment of ANCA vasculitis can reduce or prevent accu-

mulation of organ damage. However, patients remain at a 9-fold 

increased risk for death in the first year of treatment compared 

with healthy matched controls, due to inadequate suppression of 

disease progression and treatment-related AEs.6,44 Furthermore, 

up to 38% of patients with treated ANCA vasculitis develop ESRD 

within 5 years due to inadequately controlled disease.21,45-47 

As in many autoimmune diseases, glucocorticoids are highly 

effective in controlling ANCA vasculitis. However, these agents 

are, by nature, poor long-term therapies due to a broad range of 

well-understood limitations, including increased risk for infec-

tion, diabetes, bone fragility and fracture, elevated blood pressure, 

cataracts, and gastrointestinal bleeding. Weight gain is common, 

as are sleep disturbances, lipodystrophy, and neuropsychiatric 

disturbances.48,49 The impact of long-term treatment with gluco-

corticoids was assessed in the European Vasculitis Study Group 
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therapeutic trials. In the 270 patients included in this analysis with 

data at baseline, 6 months, 12 months, and at long-term follow-up, 

“treatment-related damage” typical of the long-term AEs of gluco-

corticoid treatment was seen in the majority of patients, including 

hypertension (41%), osteoporosis (14.1%), and diabetes (10.4%).50 

Advances in the Treatment of ANCA Vasculitis
Current regimens have limitations in terms of efficacy and safety. 

In particular, glucocorticoid-sparing treatment regimens are a 

critical unmet need. Several new therapies are in late-stage devel-

opment for ANCA vasculitis, including abatacept, avacopan, and 

belimumab. Of these, avacopan, an orally administered inhibitor 

of the complement C5a receptor, is the only agent that has been 

assessed in a phase 3 clinical trial.17,51,52 Although limited to results 

from a small, open-label study, the selective costimulation 

modulator abatacept has shown promising results.53 Belimumab, 

a monoclonal antibody directed against B-lymphocyte stimu-

lator (BLyS), has been evaluated, thus far with equivocal results, 

in combination with azathioprine for the maintenance of remis-

sion in patients with GPA and MPA.54 A number of other agents are 

in early stages of development and are not addressed here.

Abatacept
Abatacept is a soluble fusion protein that consists of the extra cellular 

domain of the human cytotoxic T-lymphocyte-associated antigen 

4 linked to a modified Fc portion of human immuno globulin G. 

It acts by binding to cluster of differentiation (CD) 80 and CD86, 

blocking this critical costimulatory signal that is necessary for the 

full activation of T lymphocytes.55

Abatacept was evaluated in a small (N = 20) open-label, pro spective 

trial in patients with a nonsevere relapse of GPA.53 Patients were 

treated with 3 doses of weight-based intravenously administered 

abatacept during the first month, followed by monthly infusions 

for a minimum of 6 months. Patients were allowed to receive up to 

30 mg/d of prednisone at study entry, which was sub sequently tapered 

to the lowest extent possible. Patients who received methotrexate, 

azathioprine, or mycophenolate mofetil could continue treat-

ment with these agents as long as the dose was not increased. The 

primary end point was disease improvement, as measured by the 

BVAS for WG.

Among the 20 patients enrolled in the study, disease improvement 

occurred in 90% and remission (a BVAS score of 0) was achieved in 

80% at a median of 1.9 months.53 The median duration of remission 

before the closing of the trial was 14.4 months. Eleven patients of 

the 15 who were taking prednisone (73%) tapered completely off 

glucocorticoids. A total of 6 patients (30%) experienced increased 

disease activity and thus met criteria for early termination. In total, 

there were 9 serious AEs, 7 of which were infections, all of which 

were treated without further incident.

A phase 3 clinical trial of abatacept for the treatment of relapsing 

non-severe GPA is ongoing and expected to enroll approximately 

66 patients (NCT02108860).56 Patients are maintained on a stable 

dose of their maintenance immunosuppressive agent (methotrexate, 

azathioprine, or mycophenolate mofetil) and are randomized to 

abatacept or placebo plus a tapering regimen of prednisone starting 

at 30 mg daily.

Avacopan
The alternative complement pathway, as discussed previously, 

is an integral driver of ANCA vasculitis pathogenesis. Avacopan is 

an orally administered small molecule C5a receptor antagonist that 

selectively blocks the effects of C5a through C5aR. In a transgenic 

mouse model, avacopan was highly effective in reducing anti- 

MPO antibody-induced glomerulonephritis and was a potent 

inhibitor of C5a-induced neutrophil migration and margination 

in cynomolgus monkeys.52,57

Phase 2 clinical trials (CLEAR and CLASSIC) provided initial 

evidence that avacopan had efficacy in ANCA vasculitis.54,58 In the 

CLEAR trial, 67 patients with GPA or MPA were randomized to 

avacopan plus placebo, avacopan with low-dose prednisone (20 mg/d 

with taper), or placebo plus standard-dose prednisone (60 mg/d), all 

in combination with cyclophosphamide followed by azathioprine 

or rituximab.54 Clinical responses occurred in 70% of the standard 

treatment group, 86% of the avacopan plus reduced-dose prednisone 

group (P = .002 for noninferiority vs standard care), and 81% of the 

avacopan without prednisone group (P = .01 for noninferiority vs 

standard of care). A rapid improvement in proteinuria was observed 

among patients who received avacopan. Avacopan was also asso-

ciated with fewer glucocorticoid-associated adverse effects and 

improvements in health-related quality of life. The CLASSIC study, 

which enrolled 42 patients with newly diagnosed or relapsing ANCA 

vasculitis, randomized subjects to 12 weeks of treatment with either 

twice daily avacopan 10 mg or 30 mg plus standard of care or stan-

dard of care alone.58 In this small study, there was little difference 

in the rate of serious AEs between the 2 groups (15% for standard 

of care and 17% for avacopan plus standard of care). Response on 

the BVAS was similar and high across arms; however, increases 

in the mean vascular damage index were greater with standard of 

care than with avacopan plus standard of care.

Avacopan was further evaluated in the phase 3 ADVOCATE trial, 

a multicenter, international, randomized, double-blind, double-

dummy trial.51 Patients enrolled in the trial had newly diagnosed 

or relapsing GPA or MPA that qualified for treatment with cyclo-

phosphamide or rituximab. Enrolled patients tested positive for 

antibodies to PR3 or MPO, had an estimated GFR of greater than or 

equal to 15 mL/min/1.73 m2, and had 1 or more major items,3 nonmajor 

items, or 2 or more renal items for the BVAS. Patients were required 

to cease immunosuppressants before trial entry. 
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Patients were randomly allocated to oral treatment with 30 mg 

of avacopan twice daily or a tapering regimen of prednisone.51 

All patients received concomitant cyclophosphamide (followed by 

azathioprine) or rituximab. Patients with worsening disease could 

receive rescue therapy with IV glucocorticoids (typically 3 days of 

methylprednisolone), oral glucocorticoids, or both, which were 

subsequently tapered as appropriate for the patient’s condition.

The first primary end point was remission (BVAS of 0 at 

week 26 with no glucocorticoid use during the 4 weeks before 

week 26); the second primary end point was sustained remission 

(remission at both weeks 26 and 52 with no glucocorticoid use 

during the 4 weeks before week 52).51 Glucocorticoid-induced 

toxic effects as assessed using the Glucocorticoid Toxicity Index 

(GTI) was a key secondary end point.

The study enrolled 331 patients, of whom approximately 69% 

were newly diagnosed and 31% had relapsed disease.51 The first 

primary end point of remission at week 26 was observed in 72.3% of 

patients in the avacopan group and 70.1% of the prednisone group, 

a difference of 3.4 percentage points (95% CI, –6.0 to 12.8; P < .001 

for noninferiority; P = .24 for superiority). Sustained re mission was 

observed in 65.7% of patients given avacopan and 54.9% of those 

given prednisone, a difference of 12.5 percentage points (95% CI, 

2.6-22.3; P < .001 for noninferiority; P = .007 for superiority). A total of 

16 of 158 patients (10.1%) and 33 of 157 patients (21.0%) in the predni-

sone group had relapses. The hazard ratio for relapse after remission 

(avacopan vs prednisone) was 0.46 (95% CI, 0.25-0.84) (Figure 2).51

Avacopan also appeared to have a beneficial effect on renal func-

tion relative to prednisone, with an eGFR change from baseline of 

7.3 mL/min/1.73 m2 in the avacopan group versus 4.1 mL/min/1.73 m2 

in the prednisone group (difference: 3.2 mL/min/1.73 m2; 95% CI, 

0.3-6.1).51 Among patients with stage 4 kidney disease, the mean 

change at week 52 was 13.7 mL/min/1.73 m2 in those given avacopan 

and 8.2 mL/min/1.73 m2 in those given prednisone (difference: 

5.6 mL/min/1.73 m2; 95% CI, 1.7-9.5).

Avacopan was associated with a reduction in the need for 

glucocorticoids.51 The total prednisone-equivalent dose of oral 

and IV glucocorticoids was 1349 mg (or about 4 mg/patient/d) in 

the avacopan group and 3655 mg (or about 12 mg/patient/d) in the 

prednisone group. Scores on the GTI were lower in patients given 

avacopan compared with those given prednisone (39.7 vs 56.6; 

difference: –16.8 points; 95% CI, –25.6 to –8.0).

Serious AEs occurred in 42% of patients who received avacopan 

and 45% of those who received prednisone; the most common 

serious AE was worsening of vasculitis (10.2% and 14.0% of the 

2 groups, respectively).51 There were 2 deaths in the avacopan group 

(1 each of worsening of vasculitis and pneumonia) and 4 deaths 

in the prednisone group (2 infections, 1 acute 

myocardial infarction, and 1 death of unknown 

cause). Serious infections occurred in 13.3% of 

patients given avacopan and 15.2% of patients 

given prednisone. The incidence of AEs poten-

tially related to glucocorticoids was 66.3% in 

the avacopan group and 80.5% in the pred-

nisone group (difference: –14.2 percentage 

points; 95% CI, –23.7 to –3.8). 

Belimumab
Belimumab, currently indicated for the treat-

ment of systemic lupus erythematosus, is 

a monoclonal antibody specific for BLyS 

(also referred to as B-cell activating factor).59 

By binding to BLyS, belimumab inhibits the 

survival of B cells, including autoreactive 

B cells, and reduces differentiation of B cells 

into plasma cells.

Belimumab was evaluated by Jayne and 

colleagues in the BREVAS study. Patients 

received induction therapy with glucocorti-

coids plus rituximab or cyclophosphamide 

for 6 to 26 weeks, followed by randomization 

to treatment with low-dose glucocorticoids 

and azathioprine plus belimumab or placebo 

FIGURE 2. Kaplan-Meier Plot of Time to Relapse in ADVOCATE Trial of Avacopan 
Versus Placebo51 

Adapted with permission from Jayne DRW, Merkel PA, Schall TJ, Bekker P; ADVOCATE Study Group. 
Avacopan for the Treatment of ANCA-Associated Vasculitis. N Engl J Med. 2021;384(7):599-609. 
doi:10.1056/NEJMoa2023386
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for maintenance.60 The primary end point was time to first occur-

rence of a protocol-specified event (PSE), defined as a BVAS of at 

least 6, presence of at least 1 major BVAS item, or receipt of prohib-

ited medications for any reason, resulting in treatment failure. The 

addition of belimumab to azathioprine and low-dose glucocorti-

coids did not reduce the risk for PSEs (HR, 1.07; 95% CI, 0.44-2.59; 

P = .884); however, for both treatment arms, the rate of such events 

was only about 20%. No differences were observed in the rate of 

vasculitis relapse (HR, 0.88; 95% CI, 0.29-2.65; P = .821).

Conclusions
Damage due to active ANCA vasculitis is often cumulative and 

irreversible. Thus, a prompt diagnosis and early therapy can reduce 

morbidity or even be lifesaving. Despite the development of new 

medications that have improved the rate of death, morbidity and 

mortality remain high due to inadequate suppression of disease 

progression and treatment-related toxicities. 

Current therapeutic strategies for ANCA vasculitis are aimed 

at reducing exposure to, or eliminating the need for, cyclophos-

phamide and at reducing the cumulative dose of glucocorticoids. 

Rituximab represented a major advance in the management of 

ANCA vasculitis, showing equal efficacy and—in some instances, 

better efficacy—than cyclophosphamide. However, few studies have 

demonstrated a consistent reduction in the need for or dosage of 

glucocorticoids. Thus, there remains a need for additional medica-

tions that can allow for reductions in the cumulative steroid dose. 

The majority of recent advances in the treatment of ANCA vascu-

litis have been in the repurposing of therapies originally developed 

in different disease states and in refining existing therapeutic 

regimens to improve efficacy and reduce toxicity. These advances 

have led to substantial improvements in the clinical outlook for 

these patients, with the increasing use of rituximab as both main-

tenance and induction therapy being a key example of this approach. 

Advances in our understanding of ANCA vasculitis and in the 

development of new therapies for this disease have only recently 

begun to lead to additional therapeutic approaches. In particular, 

animal studies have provided useful new insight into the patho-

genesis of ANCA vasculitis. These studies show that blocking the 

interaction of antigen-presenting cells and T cells with the selective 

costimulation modulator abatacept may benefit patients with ANCA 

vasculitis. Indeed, a small open-label study suggests that abatacept 

is effective in ANCA vasculitis, and the results of phase 3 studies 

are eagerly awaited. Evidence also suggests that the complement 

system may have a more important role in the pathogenesis of this 

disease than originally thought. Based on results from a phase 3 

study of the novel C5aR inhibitor avacopan, this agent may have 

a role in eliminating or reducing the dose of steroids when given 

in combination with rituximab or cyclophosphamide. Outcomes 

in ANCA vasculitis have been slowly but steadily improving over 

time. As our understanding of the mechanisms of ANCA vasculitis 

grows, the identification of additional targets for therapeutic 

intervention will likely lead to improved outcomes in this at-need 

patient population. n
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