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OVERVIEW
The antineutrophil cytoplasmic antibody (ANCA)-associated
vasculitides (ANCA vasculitis) are a group of rare, lifethreatening autoimmune disorders that are marked by a
necrotizing inflammatory process predominantly affecting
small and medium-sized blood vessels.1 The inflammatory
processes underlying ANCA vasculitis can have severe
clinical consequences; in particular, blood vessel rupture
and/or occlusion and glomerulonephritis results in a number
of organ-threatening—and often life-threatening—clinical
manifestations.2 ANCA vasculitis is a systemic disease with
respiratory, renal, cardiovascular, neurologic, cutaneous,
gastrointestinal, and ocular manifestations that occur with
varying frequency depending on the subtype.3
Prompt diagnosis and aggressive management of ANCA
vasculitis are important for preventing irreversible and often
life-threatening organ damage and for reducing the high
mortality associated with the disease. Unfortunately, the
symptoms of ANCA vasculitis are easily confused with those
of other diseases, often resulting in substantial diagnostic
delays. Some case series suggest that up to a third of patients
with ANCA vasculitis remain undiagnosed for at least 6
months after symptom onset, and a quarter of patients remain
undiagnosed for a year or more.2,4 Left untreated, only 10%
of patients with ANCA vasculitis will survive for more than
2 years.5 Among patients who are diagnosed and treated
promptly, outcomes are much improved. Remission rates of
60% to 90% are observed, and more than 90% survive for more
than 2 years after diagnosis.2
In general, most patients are treated in 2 phases: an initial,
aggressive phase intended to rapidly induce remission and a
longer-term maintenance phase. The management of ANCA
vasculitis is intensive, complex, and of long duration, and it can
be associated with significant toxicities that contribute to the
already significant morbidity and mortality associated with this
disease.
Optimal management of ANCA vasculitis requires coordinated multidisciplinary care because of the breadth of organ
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systems involved and the complexity of treatment. This article
will first discuss the definitions, classification, and epidemiology
of ANCA-associated vasculitis and then turn to the pathophysiology and clinical manifestations of the disease. Finally, current
and future management strategies will be examined.

HOW IS ANCA-ASSOCIATED VASCULITIS DEFINED
AND CLASSIFIED?
The ANCA-associated vasculitides are defined as necrotizing
inflammatory disorders that predominantly affect small vessels
(such as capillaries, venules, arterioles, and small arteries)
that are associated with antibodies against either one of 2
enzymes found in the cytoplasm of white blood cells known
as neutrophils: myeloperoxidase (MPO) or serine proteinase 3
(PR3).1
The major variants of ANCA vasculitis include:1
• Granulomatosis with polyangiitis (GPA) (formerly known as
Wegener’s granulomatosis)
• Microscopic polyangiitis (MPA)
• Eosinophilic granulomatosis with polyangiitis (EGPA) (formerly known as Churg-Strauss syndrome)
The incidence, prevalence, and age of onset of each of
the ANCA variants are summarized in Table 1. As will be
discussed later in this article, the ANCA vasculitis subtypes
are each associated with different subsets of disease
manifestations. GPA and MPA have considerable overlaps in
pathophysiology and clinical manifestations that have led
them to be studied together in clinical trials. EGPA is the
least frequent type of ANCA vasculitis. It is less well studied
than either GPA or MPA, and its treatment is often inferred
from MPA and GPA clinical studies or based on the results of
uncontrolled clinic trials and observational studies.3,6
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TABLE 1

Feature

COMPARISON OF THE 3 DIFFERENT TYPES OF
ANCA VASCULITIS3
Eosinophilic
Granulomatosis
Microscopic
granulomatosis
with polyangiitis
polyangiitis
with polyangiitis

Incidence per 1
million personyears

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: female
ratio

1:1

1:1

1:1

ANCA, antineutrophil cytoplasmic antibody.

WHAT IS THE PATHOPHYSIOLOGY OF ANCAASSOCIATED VASCULITIS?
The initial triggering event(s) that cause ANCA-associated
vasculitis remain under intensive study. MPO and PR3—the
enzymes in neutrophils that are the target of ANCAs—are
normally sheltered from the immune system and are quickly
neutralized after their release to prevent the formation of
autoantibodies.3,7-10 In ANCA vasculitis, these proteins, which
are normally “hidden” from the immune response, are
detected by the immune system, resulting in the development
of antibodies against them.
The inflammation associated with ANCA vasculitis
begins when neutrophils are primed for activation by
inflammatory cytokines, such as interleukin (IL)-1 and
IL-18 that are produced in response to infection or another
FIGURE 1

Neutrophils are primed by
inflammatory cytokines
and C5a

C5a attracts
additional neutrophils

THE ANCA
VASCULITIS
INFLAMMATORY
LOOP

MPO and PR3 move to
cell surface and ANCA
antibodies bind, resulting
in neutrophil activation

Activated neutrophils
release factors that further
activate the complement
system, resulting in
generation of more C5a
ANCA, antineutrophil cytoplasmic antibodies; MPO, myeloperoxidase; PR3, serine proteinase 3.
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event.11 Neutrophil priming leads to the generation of C5a, a
protein fragment that is part of the complement system that
is normally involved in enhancing the ability of the immune
system to clear microbes and damaged cells from the body.
C5a exerts its activity through binding to its receptor, C5aR, on
neutrophils. Once bound, C5a further primes the neutrophil
and functions as a strong chemoattractant, recruiting more
inflammatory cells to the site. At the same time, priming of
neutrophils results in the movement of MPO and PR3 from
the interior to the surface of neutrophils, allowing ANCA
autoantibodies to bind (Figure 1).9
ANCA-activated neutrophils release additional factors that
activate the complement system, resulting in the generation
of more C5a that attracts and primes additional neutrophils,
causing blood vessel inflammation. Activated neutrophils
penetrate the walls of blood vessels and release enzymes and
other substances that damage the endothelium, the lining of
blood vessels.9,12 Chronically inflamed blood vessels can become
stenotic or occluded, causing ischemia in downstream organs.

WHAT ARE THE CLINICAL MANIFESTATIONS OF
ANCA VASCULITIS?
ANCA vasculitis is associated with a large number of clinical
features that can make the diagnosis challenging, as clinical
features overlap with numerous other disease states (Figure 2).
The manifestations of ANCA vasculitis are truly systemic and
can affect nearly every organ system, although the prevalence
and precise clinical manifestations vary by subtype.
• Constitutional symptoms: Most patients with ANCA
vasculitis often experience constitutional symptoms, such
as muscle pain, loss of appetite and weight loss, fever, night
sweats, and migratory joint pain.2,13 These constitutional
symptoms may appear weeks or months before the
development of specific organ involvement.13
• Lung involvement: The lower respiratory tract is involved
in about 90% of patients with GPA and 50% to 70% of
patients with MPA and EGPA.13 The clinical presentation of
lung disease is variable, but patients may present with some
combination of hemoptysis, shortness of breath, and cough.
All patients with EGPA should have asthma.2 The severity of
lung disease can range from mild obstructive lung disease
in EGPA to cavitary lung nodules or hemoptysis in patients
with GPA. Bronchial inflammation is common in patients
with GPA and EGPA, and alveolar hemorrhage can occur in
all 3 diseases.2
• Upper airway involvement: The upper airways are most
commonly affected in patients with GPA (90%); upper
airway involvement is less common in patients with MPA
(35%) and EGPA (50%).13 Upper airway disease is commonly
characterized by chronic sinusitis, nasal crusting, and
frequent nosebleeds in GPA. Ongoing inflammation in
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FIGURE 2

THE ANCA VASCULITIS DISEASE MANIFESTATIONS3,13,18

LUNGS (GPA: 90%;
MPA and EGPA: 50%–70%)
• Dyspnea
• Cough
• Asthma
• Cavitary lung nodules (GPA)
• Hemoptysis
KIDNEYS (MPA: 90%; GPA:
80%; EGPA: 45%)
• Renal disease
GASTROINTESTINAL
TRACT (50% of patients)
• Abdominal pain
• Bloody stool
CONSTITUTIONAL
SYMPTOMS (most patients)
• Muscle pain
• Loss of appetite
• Weight loss
• Fever
• Night sweats
• Migratory joint pain

OCULAR SYMPTOMS
(most common in GPA)
• Scleritis
• Diplopia
• Retro-orbital masses
UPPER AIRWAYS (GPA:
90%; EGPA: 50%; MPA: 35%)
• Chronic sinusitis
• Nasal crusting
• Frequent nosebleeds
• Nasal septal perforation
• Saddle nose deformity
CARDIOVASCULAR DISEASE
• Cardiovascular disease
• Stroke
• Venous thromboembolism

HOW IS ANCA VASCULITIS DIAGNOSED?
SKIN
• Palpable purpura
• Elbow nodules

PERIPHERAL NEUROPATHY
(EGPA: 70%; GPA: 50%;
MPA: 30%)
• Sensory neuropathy
• Mononeuritis multiplex
EGPA, eosinophilic granulomatosis with polyangiitis; GPA, granulomatosis with polyangiitis; MPA,
microscopic polyangiitis.

•

•

•

•

• Gastrointestinal involvement: At least half of patients with
ANCA vasculitis have abdominal pain or bloody stools due
to vasculitis of abdominal vessels.22
• Ocular symptoms: Eye pain due to scleritis or diplopia as a
result of a retro-orbital mass is seen in about 20% of patients
and is most common in patients with GPA.2,23
The broad range of organ systems targeted by ANCA
vasculitis often requires a multidisciplinary approach to
care; collaboration with otolaryngologists, pulmonologists,
and nephrologists is critical to provide the best care for these
patients. These patients are often complex and difficult to
manage, both due to disease manifestations and the multiple
medications required for managing the spectrum of disease.

GPA can cause nasal septal perforation and saddle nose
deformity.14,15 Patients with EGPA may develop sinus polyps
and paranasal sinusitis.
Kidney involvement: The kidneys are involved in up to
90% of patients with MPA, 80% of those with GPA, and
45% of those with EGPA.13 Renal inflammation can result
in rapid progression to end-stage renal disease requiring
renal replacement therapy or transplant if not detected and
treated early.16,17
Cardiovascular disease: Patients with ANCA vasculitis
are at a 3-fold increased risk for cardiovascular disease,
8-fold increased risk for stroke, and 6-fold increased
risk for venous thromboembolism compared with the
general population.18,19 This increase in risk appears to be
independent of other conventional cardiovascular risk
factors, such as hypercholesterolemia and smoking.18 Patients
with ANCA vasculitis can have an increased frequency of
thromboembolic events.12
Peripheral neuropathy: Vasculitis of the small arteries that
supply the peripheral nerves results in peripheral neuropathy
in up to 70% of patients with EGPA, 50% of patients with GPA,
and 30% of patients with MPA. Patients may present with
sensory polyneuropathy or mononeuritis multiplex.3,13,20
Skin involvement: Skin involvement is common; skin
manifestations most often include purpura in the lower
extremities or nodules on the elbows, although other
cutaneous manifestations may occur.13,21
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ANCA vasculitis is diagnosed clinically, with support from
blood and urine tests for the presence of ANCA, radiographic
imaging, and biopsy of affected organs.2 Clinicians should
suspect ANCA vasculitis if there is multisystem involvement,
defined as the presence of 2 or more of the signs and symptoms
summarized above.2 Patients should be tested for ANCA; however, a negative test does not exclude the disease.2 Imaging findings of destructive sinus disease, lung nodules, or lung opacities
may be used by clinicians to support a diagnosis.6

HOW IS ANCA VASCULITIS CURRENTLY TREATED?
Treatment of ANCA vasculitis requires the use of
glucocorticoids in combination with a conventional synthetic
disease-modifying antirheumatic drug or biologic agent.
Toxicity due to treatment is a common problem. In fact,
treatment-related adverse events, as opposed to active
vasculitis, are currently the major cause of death during the
initial stages of treatment for ANCA vasculitis.16
Treatment of patients with severe ANCA vasculitis is
divided into 2 stages: an initial induction phase that aims to
suppress inflammation as rapidly as possible, followed by a
maintenance of remission phase.
Remission Induction Phase
For patients with severe disease, remission induction involves
the combination of high-dose glucocorticoids with either of
the following:
• Cyclophosphamide, an alkylating agent that is commonly
used to treat certain types of cancer. Cyclophosphamide
has a broad range of toxicities, including bone marrow
suppression, cardiac and gonadal toxicity, inflammation
and bleeding of the urinary bladder, and long-term
risk for urologic or hematologic malignancies.24 Use of
cyclophosphamide for more than 3 to 6 months is generally
not recommended because of these toxicities.6
• The monoclonal anti-CD20 agent rituximab acts by
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depleting pre-B and mature B cells, the precursors of
antibody-producing plasma cells.25 Rituximab is currently
the only agent approved for the management of GPA and
MPA in combination with glucocorticoids.25 Rituximab has
fewer toxicities than cyclophosphamide and may be the
preferred agent for particular patients.3
Glucocorticoids remain the cornerstone of therapy for
ANCA vasculitis and are highly effective in the management
of a broad range of inflammatory and autoimmune disorders.
Intravenous methylprednisolone may be administered at
dosages ranging from 500 to 1000 mg daily for 3 days, followed
by conversion to oral prednisone 1 mg/kg/d for up to 2 to 4
weeks in patients with critical organ involvement. Thereafter,
the dosage is tapered over several weeks to months, with
either complete discontinuation or maintenance at low doses of
5 mg/d or less.24
Regimens that reduce glucocorticoid dosage or replace them
altogether are continuously being sought after because of the
high incidence of significant toxicities associated with these
agents, including an increased risk for infection, diabetes mellitus, osteoporosis and bone fracture, hypertension, cataracts,
gastrointestinal bleeding, and others. These agents are also
commonly associated with weight gain, sleep disturbances, lipid
abnormalities, and serious neuropsychiatric disturbances.26,27
Patients who are receiving chronic glucocorticoids must be monitored closely for the development of treatment-related toxicities,
and additional medications may be required to avoid some
toxicities. Recent evidence suggests that the dosage of glucocorticoids can be more rapidly tapered than has been the standard
in the past; rapid-taper regimens reduce the risk for serious
infections by nearly one-third.28 Alternative or additional drugs
that can further reduce glucocorticoid burden in patients with
ANCA vasculitis are desirable.
Plasma exchange may be a rapid way to remove pathogenic
ANCA and other proinflammatory proteins without the risks
of systemic therapies. Older studies suggested that it may
improve renal survival in patients with ANCA vasculitis
by reducing progression to end-stage renal disease when
compared with intravenous glucocorticoids.6,29 However, a
recent study found that it may have no impact on death or the
development of end-stage renal disease.28
Patients with less-severe disease may be treated with
alternative immunosuppressive agents that may have a lower
adverse effect burden than cyclophosphamide.6 Methotrexate
and mycophenolate mofetil, both in combination with
glucocorticoids, are as effective as cyclophosphamide-based
regimens for remission induction in patients with nonsevere
disease.3,30,31 However, these agents may be associated with
less-effective disease control and higher relapse rates than the
standard regimens used in severe disease.31,32
This publication was supported by ChemoCentryx, Inc.

Remission Maintenance Phase
Remission induction is followed by a maintenance phase.
Azathioprine, rituximab, methotrexate, or mycophenolate
mofetil, with or without low-dose glucocorticoids, are commonly used at this stage. Glucocorticoids should be tapered
to the lowest effective dose, which is usually 5 mg/d or less.6
Azathioprine may be a more effective maintenance therapy
than mycophenolate mofetil.33
Recent evidence suggests that rituximab given every 4 to
6 months for 18 months is associated with lower relapse rates
than azathioprine.34 Recent guidelines recommend rituximab
for remission maintenance in most patients who receive a
rituximab-based regimen for remission induction; it can also
be considered as maintenance therapy for patients who receive
cyclophosphamide-based remission induction therapy.35

WHAT FUTURE TREATMENTS SHOULD WE KEEP AN
EYE ON?
When diagnosed early and treated promptly, current therapies
for ANCA vasculitis are successful in reducing or preventing target organ damage. However, there remains a need for
alternative therapeutics. In particular, patients with ANCA
vasculitis have a 9-fold increased risk of mortality in the first
year of treatment compared with healthy individuals, both as
a result of inadequate suppression of disease progression and
treatment-related adverse events.16,36 Further, even with appropriate treatment with current regimens, more than one-third of
patients progress to end-stage renal disease within 5 years of
diagnosis as a result of inadequately controlled disease.17,37-39
The toxicities of glucocorticoids remain an important
source of morbidity for patients. The impact of long-term
treatment with glucocorticoids was evaluated using data from
6 studies of treated ANCA vasculitis enrolling 629 patients.
In this study, toxicities related to glucocorticoid treatment,
including hypertension (41%), osteoporosis (14.1%), and diabetes
(10.4%), were seen in most patients40
It is clear that current regimens have substantial efficacy
but also safety limitations. Glucocorticoid-sparing treatment
regimens remain an important unmet need. Several new
therapies are in late-stage development for ANCA vasculitis,
including abatacept and avacopan. Only avacopan, an orally
administered inhibitor of complement C5a receptor, has
completed a Phase 3 trial.41-43 The selective costimulation
modulator abatacept has shown promising results in small
studies so far.44 Other therapies are in early-stage development.
Avacopan
Avacopan is a monoclonal antibody that blocks the C5a receptor.43,45 Animal studies have shown that blocking this receptor
was effective in reducing MPO antibody–induced renal damage and in blocking C5a-induced white blood cell accumulation
and adhesion to the blood vessel walls.43,45
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Avacopan has been evaluated in a number of clinical
studies. Most recently, a phase 3 trial evaluated the efficacy of
avacopan in patients with either newly diagnosed or relapsing
GPA or MPA that required treatment with cyclophosphamide or
rituximab.41 Patients were randomized to receive oral avacopan
30 mg twice daily or oral prednisone on a tapering schedule.
All patients received either cyclophosphamide (followed by
azathioprine) or rituximab. Patients were assessed at week 26 for
remission (with no glucocorticoid use during the 4 weeks before
week 26) using the Birmingham Vasculitis Activity Score.41
The study included 331 patients, about two-thirds of whom
were newly diagnosed and one-third of whom had relapsed disease. Remission at 26 weeks was seen in similar percentages of
the avacopan group (72.3%) and prednisone group (70.1%), indicating that avacopan was noninferior to prednisone. Sustained
remission, which was defined as remission at both weeks 26
and 52 with no glucocorticoids during the 4 weeks before week
52, was superior and seen in significantly more patients in the
avacopan group (65.7%) compared with the prednisone group
(54.9%) (P < 0.001 for noninferiority; P = 0.007 for superiority).
Relapses were more common with prednisone (21.0%) than with
avacopan (10.1%). Avacopan also appeared to have a beneficial
effect on renal function relative to prednisone, with an estimated glomerular filtration rate change from baseline of 7.3 mL/
min/1.73 m2 in the avacopan group vs 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).41 Among patients with stage 4 kidney disease, the mean
change at week 52 was 13.7 mL/min/1.73 m2 in the avacopan
group and 8.2 mL/min/1.73 m2 in the prednisone group (difference 5.6 mL/min/1.73 m2; 95% CI: 1.7-9.5).41
Avacopan reduced the need for glucocorticoid by nearly
two-thirds. The incidence of adverse events potentially related
to glucocorticoids was 66.3% with avacopan and 80.5% in
the prednisone group. Serious adverse events, which most
commonly consisted of a worsening of vasculitis, occurred in
42% of avacopan patients and 45% of prednisone patients.41
Abatacept
Abatacept is an intravenously or subcutaneously administered
fusion protein that blocks the activation of T cells, which are
implicated in the pathogenesis of many autoimmune diseases.
It is currently approved for adult rheumatoid arthritis, juvenile
idiopathic arthritis, and adult psoriatic arthritis.46
Abatacept has only been evaluated in a small 20-patient trial
in patients with a nonsevere relapse of GPA, although a phase
3 trial is ongoing.44,47 Patients received 3 doses of intravenous
abatacept during the first month, followed by monthly treatment
for at least 6 months. Patients received up to 30 mg/d of
prednisone at study entry, which was subsequently tapered.
Among the 20 patients enrolled in the study, disease
improvement occurred in 90% and remissions were achieved in
This publication was supported by ChemoCentryx, Inc.

80% of patients at a median of 1.9 months. Remissions lasted a
median of 14.4 months. Seventy-three percent of patients who
received prednisone tapered completely off glucocorticoids.44 A
total of 6 patients (30%) experienced increased disease activity
while on abatacept.

CONCLUSIONS
The diagnosis, initial treatment, and long-term management of
ANCA vasculitis is complex and requires coordination across
multiple specialties to address the broad range of clinical manifestations that characterize these diseases. When diagnosed
and treated promptly, treatment can reduce morbidity and be
lifesaving. However, clear gaps remain in the management of
ANCA vasculitis in both more complete suppression of disease progression and reducing treatment-related toxicities. To
address the latter of these 2 limitations, many clinical trials
have been conducted to reduce exposure to or to eliminate the
need for cyclophosphamide and glucocorticoids, both of which
are associated with significant treatment toxicities. Clinical
studies suggest that rituximab may be used in place of cyclophosphamide, and in some cases may be the preferred agent.
However, there remains a need to reduce the toxicities associated with corticosteroids.
Activation of the complement system appears to play an
important role in initiating and exacerbating the inflammatory
cascade that characterizes ANCA vasculitis. These findings
have led to the development of agents that specifically inhibit
the complement system by targeting C5a/C5aR. Phase 3
clinical trial data for avacopan, a novel small-molecule orally
administered C5aR antagonist, suggest that it may have a role
in eliminating or reducing the dose of glucocorticoids when
given in combination with rituximab or cyclophosphamide. n
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Questions
1. ANCA vasculitis is a group of
rare life-threatening autoimmune
disorders that are marked by a
necrotizing inflammatory process
predominantly affecting smalland medium-sized blood vessels.
a. True
b. False
2. ANCA vasculitis is a systemic
disease that can affect which of
the following body systems?
a. Respiratory
b. Renal
c. Cardiovascular
d. All of the above
3. Left untreated, what percentage
of patients with ANCA vasculitis
will survive more than 2 years?
a. 5%
b. 7.5%
c. 10%
d. 12.5%
4. Optimal management of ANCA
vasculitis requires coordinated
multidisciplinary care because
of the breath of organ systems
involved and the complexity of
treatment. Multidisciplinary
care should include which of the
following specialists?
a. Otolaryngologists
b. Pulmonologists
c. Nephrologists
d. All of the above
5. The enzymes in neutrophils that
are targets of ANCA vasculitis
are myeloperoxidase (MPO) and
serine proteinase 3 (PR3).
a. True
b. False
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6. Each of the three different types
of ANCA vasculitis can occur
anytime in a person’s life span.
a. True
b. False
7. Priming neutrophils play an
important role allowing ANCA
autoantibodies to bind.
a. True
b. False
8. The diagnosis of ANCA vasculitis
is challenging because clinical
features overlap numerous other
diseases.
a. True
b. False
9. The prevalence and precise
clinical manifestations of ANCA
vasculitis do not vary by subtype.
a. True
b. False
10. ANCA vasculitis is diagnosed
with support from:
a. Blood and urine tests for presence
of ANCA
b. Radiographic imaging
c. Biopsy of affected organ(s)
d. All of the above
11. Treatment of ANCA vasculitis
requires the use of glucocorticoids
and a conventional synthetic
disease-modifying antirheumatic
drug or biologic agent.
a. True
b. False

12. Glucocorticoid usage has
significant toxicities including:
a. Increased risk of infection(s)
b. Increased risk of diabetes mellitus
c. Increased risk of hypertension
d. All of the above
13. Which of the following are
commonly used with or without
low-dose glucocorticoids in the
maintenance phase of ANCA
vasculitis?
a. Azathioprine
b. Rituximab
c. Methotrexate
d. Mycophenolate mofetil
e. All of the above
14. In their first year of treatment,
what is the increased risk of
mortality in patients with ANCA
vasculitis compared with healthy
individuals?
a. 5-fold
b. 7-fold
c. 9-fold
d. 11-fold
15. Even with appropriate treatment,
how many patients with ANCA
vasculitis will progress to endstage renal disease within 5
years of diagnosis as a result of
inadequately controlled disease?
a. >20%
b. >25%
c. >33%
d. None of the above
16. Two late-stage glucocorticoidsparing treatment regimens in
development for ANCA vasculitis
include avacopan and abatacept.
a. True
b. False
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