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Synopsis
In 1923, Friedrich Wohlwill described two patients with a “microscopic form of periarteritis
nodosa”, which was distinct from classical polyarteritis nodosa. This disease, now known as
microscopic polyangiitis (MPA), is a primary systemic vasculitis characterized by inflammation of
the small-caliber blood vessels and the presence of circulating antineutrophil cytoplasmic
antibodies (ANCA\). Typically, microscopic polyangiitis presents with glomerulonephritis and
pulmonary capillaritis, although involvement of the skin, nerves, and gastrointestinal tract is not
uncommon. Treatment of MPA generally requires use of a cytotoxic agent (such as
cyclophosphamide) in addition to high-dose glucocorticoids. Recent research has focused on
identifying alternate treatment strategies that minimize or eliminate exposure to cytotoxic agents.
This article will review the history, pathogenesis, clinical manifestations, and treatment of MPA.

Microscopic polyangiitis is an idiopathic autoimmune disease characterized by a systemic
vasculitis that predominantly affects the small- caliber blood vessels, and is associated with
the presence of antineutrophil cytoplasmic autoantibodies (ANCA). Because of its
relationship to ANCA, it is often classified as a form of ANCA-associated vasculitis, an
important subset of the primary systemic vasculitides that includes Wegener’s
granulomatosis (WG), the Churg-Strauss syndrome (CSS), and renal-limited vasculitis.
Because it can lead to both pulmonary capillaritis and glomerulonephritis, MPA is also a
prime cause of the pulmonary-renal syndrome, a group of disorders that includes
Goodpasture’s syndrome (which is associated with anti-glomerular basement membrane
[GBM] antibodies), systemic lupus erythematosus, and WG. In this review, we will discuss
the history, pathogenesis, clinical manifestations, and treatment of MPA.

Historical Overview and Epidemiology

Although syphilitic aneurysms had been recognized since the 1500s, the first complete
description of a primary systemic vasculitis came in 1866, when Kussmaul and Maier
described the plight of Carl Seufarth, a 27 year old journeyman tailor who had rapidly
become incapacitated by fevers, myalgias, renal insufficiency, neuropathy, and abdominal
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pain. At autopsy, they described “[p]eculiar mostly nodular thickening ... of countless
arteries of and below the caliber of the liver artery and the major branches of the coronary
arteries of the heart, principally in the bowel, stomach, kidneys, spleen, heart, and voluntary
muscles, and to a lesser extent also in the liver, subcutaneous cell tissue and the bronchial
and phrenic arteries.”[1] Although the significance of these findings, which they dubbed
“periarteritis nodosa”, was not immediately clear, this is now widely recognized as the
archetypal description of polyarteritis nodosa.[2]

For years after this description, all patients with a non-infectious arteritis were classified as
having polyarteritis nodosa. In 1923, Friedrich Wohlwill described two patients who
appeared to have a novel form of this disease, characterized by the presence of
glomerulonephritis and non-granulomatous inflammation of the small-caliber blood vessels.
[3] This “microscopic form of periarteritis nodosa” was gradually recognized as a new
entity, distinct from classic polyarteritis nodosa. In 1953, Pearl Zeek noted that this disease
was pathologically similar to hypersensitivity vasculitis, preferentially involving the
arterioles and venules of the visceral organs (including the lung) but often sparing the
medium-caliber blood vessels.[4] In 1950, Wainwright and Davson used the phrase
“microscopic polyarteritis” to describe this phenotype.[5]

In 1985, Caroline Savage et al. defined “microscopic polyarteritis” as a small vessel
vasculitis associated with focal segmental glomerulonephritis and hemoptysis.[6] In 1994,
the Chapel Hill Consensus Conference proposed the term “microscopic polyangiitis” to
describe patients with a small-vessel vasculitis characterized by the absence of immune
complex deposition on immunofluorescence, and the presence of pulmonary capillaritis and
glomerulonephritis.[7] The new name emphasized the differences between this phenomenon
and “classic” polyarteritis nodosa, which was defined as a medium-vessel vasculitis that
spared the arterioles and venules. Despite this clear distinction, distinguishing these two
phenomena clinically is not always straightforward; the classic description of polyarteritis
nodosa by Kussmaul and Maier, for example, includes evidence of a small vessel vasculitis.
[8] Moreover, the Chapel Hill Consensus Conference criteria do not always clearly
distinguish MPA from other forms of vasculitis, such as Wegener’s granulomatosis.[9]
Regardless, the introduction of this nomenclature resulted in a rapid reduction in the
prevalence of polyarteritis nodosa, due to the reclassification of many of these patients as
having MPA.[10]

In 1954, Godman and Churg noted that the “microscopic form of periarteritis” was closely
related to WG and CSS.[11] In the ensuing years, it gradually became clear that these three
forms of systemic vasculitis were also linked by the presence of anticytoplasmic antibodies
directed against neutrophils. Antineutrophil cytoplasmic antibodies (ANCA) were first
reported in association with focal segmental glomerulonephritis in the 1980s.[12]
Subsequent work demonstrated that these antibodies were associated with distinct staining
patterns when alcohol-fixed neutrophils were used as a substrate. In 1988, Jennette and Falk
reported that serum from patients with WG, renal-limited vasculitis, and MPA was
associated with antibodies that created a perinuclear staining pattern.[13] This p-ANCA
pattern is caused by antibodies against myeloperoxidase. Some authors have suggested that
MPO-ANCA be used to distinguish MPA from polyarteritis nodosa, [14] although these
antibodies are also found in other forms of vasculitis, including drug-induced ANCA-
associated vasculitis, CSS, and WG.

Regardless, ANCA has become a useful tool for the diagnasis of vasculitis, and may be
partially responsible for the perceived increase in prevalence of the primary systemic
vasculitides.[15] Southern Sweden has the highest reported prevalence of MPA, with 94
cases per million.[16] Overall, however, the incidence of MPA is higher in southern Europe
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than in northern Europe; for example, the incidence of MPA in Norway is 2.7 per million,
[17] but 11.6 per million in Spain (see Table 1).[18] The incidence and prevalence of MPA
in other parts of the world is less clear, but the prevalence seems to be higher in European
populations.[19]

Pathogenesis

Growing evidence indicates that ANCA play a role in the pathogenesis of MPA. In theory,
this might occur in two steps. In the first step, neutrophils are primed by exposure to low-
levels of proinflammatory cytokines, such as interleukin-1 or tumor necrosis factor-a.[20]
This process leads to surface expression of myeloperoxidase, followed by adherence of
neutrophils to the endothelial surface of blood vessels or glomeruli. In the second step,
neutrophils are activated by interaction with MPO-ANCA, either through binding of its
substrate[21] or interaction with neutrophil Fc receptors.[22]

Two animal models support a potential role for MPO-ANCA in the pathogenesis of MPA,
[23,24] demonstrating that MPO-ANCA are sufficient to induce pulmonary capillaritis and
glomerulonephritis given the correct biologic milieu. Also in support of this role is a case
report describing pulmonary hemorrhage and renal insufficiency newborn infant,
presumably mediated by passage of MPO-ANCA from mother to fetus.[25] A subsequent
case report, however, documents that placental transmission of MPO-ANCA is not sufficient
to induce disease.[26] The development of vasculitis likely requires the presence of several
co-factors, including genetic predisposition, in order for ANCA to be pathogenic.

This model fails to address the substantial number of patients who are ANCA-negative at
the time of diagnosis.[27] It is interesting to note that not all patients with active vasculitis
are ANCA positive, and MPO-ANCA titers themselves correlate poorly with disease
activity in MPA. These observations imply that ANCA are not essential to pathogenesis in
all patients with MPA, or that more than one mechanism can lead to the same clinical
diagnosis. For example, recent work indicates that ANCA directed against lysosomal
membrane protein-2 (LAMP-2), possibly induced by exposure to FimH-expressing gram
negative bacteria, may play a key role in the development of vasculitis in some patients[28]
(although this work has not yet been widely replicated).

Clinical Features

MPA has a slight male predominance (male:female ratio of 1.8:1) [14,29,30], with an
average age of onset between 50-60 years [14,19,29]. As expected for an illness that affects
multiple organ systems, patients with MPA can present with a myriad of different
symptoms. However, over 70% of patients have constitutional symptoms such as fever or
weight loss at diagnosis.[6,29] Patients can present acutely (i.e., having symptoms from days
to weeks) or have an indolent course before diagnosis. For example, nonspecific symptoms
such as a flu-like illness[6] or arthralgias can be present for months to years prior to
diagnosis.[30] In this section, we will discuss the major clinical manifestations of MPA,
presented by organ system.

Renal manifestations

Renal involvement, characterized by rapidly progressive glomerulonephritis (RPGN), is the
major clinical feature of MPA. Previous studies report that 80-100% of patients with MPA
experience renal manifestations[6,14], which can range from an asymptomatic urinary
sediment to end-stage renal disease requiring dialysis.[30] Consistent with
glomerulonephritis, the most common clinical manifestations of renal involvement are
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proteinuria (in the nephrotic range in up to 50% of patients), microscopic hematuria, and
urinary granular or red blood cell casts.[6]

The hallmark finding on renal biopsy is focal segmental necrotizing glomerulonephritis,
which is seen in up to 100% of patients (Figure 1).[6] Glomerular crescents are also
common, and can be present in approximately 90% of patients.[6] Frank vasculitis and
fibrinoid necrosis are seen less frequently, and observed in less than 20% of patients.[6]
Areas away from the glomeruli can be affected as well; for example, interstitial nephritis and
tubular atrophy are seen in approximately half of MPA patients.[6] Immunofluorescence
demonstrates minimal deposition of immunoglobulins or complement in the glomeruli and
renal vessels (hence the descriptive term “pauci-immune”), unlike other small vessel
vasculitis diseases such as Henoch-Schdnlein purpura, cryoglobulinemic vasculitis, or anti-
GBM disease.[31] The changes seen on renal biopsy are similar for the three ANCA-
associated vasculitidies (MPA, WG, and CSS), and thus cannot be used to distinguish
between these entities.

The mainstay of treatment for renal involvement in MPA is glucocorticoids and
cyclophosphamide. With such therapy, approximately 90% of patients enter a complete or
partial remission.[32] However, despite immunosuppression, approximately 20% of patients
in one series progressed to end stage renal disease and required renal replacement therapy,
either in the form of kidney transplant or dialysis. Not surprisingly, a low serum creatinine at
time of diagnosis in this group predicted a better renal survival rate.[32]

Of note, ANCA and anti-GBM antibodies can co-exist. Approximately 30% of patients with
anti-GBM antibodies have circulating ANCA.[33,34] Conversely, a lower percentage (5—
14%) of patients with a positive ANCA have evidence of anti-GBM antibodies.[33,35] In
patients with concurrent ANCA and anti-GBM antibodies, the majority of the ANCA are
directed against MPO (66—100%).[33-35] In a series of 22 patients with both antibodies
who underwent renal biopsy, all biopsies showed linear deposition of IgG and C3 on
immunofluorescence. Four of the 22 biopsies (18.2%) also showed granular deposition of
IgG, IgM, and C3. Patients with both ANCA and anti-GBM antibodies are sometimes
treated with plasma exchange in addition to conventional immunouppression.[33] Studies of
whether these “double positive” patients have worse renal outcomes compared to those with
only ANCA or anti-GBM antibodies have conflicting results.[33] Some suggest that these
patients are more likely to relapse than those patients with anti-GBM antibodies alone.
[34,36] Regardless, lower serum creatinine at diagnosis is associated with an increased renal
survival rate.[33]

Pulmonary manifestations

Pulmonary involvement can be seen in 25-55% of patients. Manifestations include
hemoptysis and alveolar hemorrhage, infiltrates, pleural effusion, pulmonary edema,
pleuritis, and interstitial fibrosis.[6,14,30] The classic pulmonary manifestation of MPA is
diffuse alveolar hemorrhage caused by pulmonary capillaritis, which has been reported in
12-55% of patients.[37-39] Common presenting symptoms of alveolar hemorrhage include
dyspnea, cough, hemoptysis, and pleuritic chest pain.[40]

In patients with alveolar hemorrhage, chest radiographs show patchy, bilateral airspace
opacities, usually involving both the upper and lower lung fields.[37,39] The most common
finding on computed tomography (CT) is ground-glass attenuation (seen in >90% of
patients), which corresponds to alveolar hemorrhage, interstitial chronic inflammation of the
alveolar septa, and capillaritis (see Figure 2). Consolidation is seen in ~80% of patients.
Thickening of the bronchovascular bundles and honeycombing is also observed.[37,39]
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Patients often undergo bronchoscopy to evaluate the cause of bleeding. For patients with
alveolar hemorrhage, bronchoalveolar lavage (BAL) fluid is usually grossly hemorrhagic,
and on sequential lavage, the fluid remains bloody.[37,39,41] Perls Prussian blue staining of
the BAL fluid shows elevated numbers of hemosiderin-laden macrophages (which are
present in over 30% of patients with MPA).[37,39]

Lung biopsy of alveolar hemorrhage can show intra-alveolar and interstitial red blood cells,
pauci-immune, hemorrhagic necrotizing alveolar capillaritis[38], neutrophilic infiltration
resulting in fibrinoid necrosis and dissolution of the arterial and venular walls [41], and
intra-alveolar hemosideroisis.[37] Of note, granulomatous inflammation is usually not
observed in MPA and its presence suggests an alternative diagnosis, such as WG.

Pulmonary function testing can show either restrictive or obstructive patterns. The most
frequent abnormality is reduced carbon monoxide diffusing capacity, which can increase
dramatically during active alveolar hemorrhage.[38]

Treatment options for patients with alveolar hemorrhage due to MPA include aggressive
immunosuppression and plasma exchange.[39] In severe cases, mechanical ventilation can
be required to maintain oxygenation. A few case reports demonstrate successful use of
extracorporeal membrane oxygenation.[39] However, alveolar hemorrhage is associated
with a worse prognosis in patients with MPA. Patients with pulmonary hemorrhage are nine
times more likely to die and have higher rates of relapse.[39]

Given the predominance of pulmonary and renal manifestations in MPA, MPA is a well-
recognized cause of pulmonary-renal syndromes, along with other autoimmune diseases
such as WG, anti-GBM disease, and systemic lupus erythematosus. One study suggests that
MPA is the most common cause of pulmonary-renal syndromes.[42]

Pulmonary fibrosis is a less well-recognized pulmonary manifestation of MPA.[43-45]
Fibrosis can present months to years prior to, at time of, or years after the diagnosis of MPA.
[45,46] While the etiology of the fibrosis is unclear, chronic subclinical alveolar hemorrhage
has been presented as a possible cause.[44] The prognosis for patients with pulmonary
fibrosis is poor[45], but may be improved by the institution of immunosuppressive agents.
[38,44]

More unusual pulmonary manifestations attributed to MPA include pulmonary artery
aneurysms[47] and panbronchiolitis.[48]

Skin manifestations

Skin lesions are found in 30-60% of patients [6,14,30,49], and are the initial presenting sign
in 15-30% of patients.[49] Palpable purpura is the most common manifestation, and occurs
in 30-40% of patients.[49,50] Other manifestations include livedo reticularis, nodules,
urticaria, and skin ulcers with necrosis.[49] Dermatologic manifestations have been
associated with arthralgias in patients with MPA.[49]

Biopsies of palpable purpura often show leukocytoclastic vasculitis, with neutrophilic
infiltration of the small-caliber vessels in the superficial dermis, fibrinoid necrosis, and
nuclear dust.[50] However, a nonspecific perivascular lymphocytic infiltration can also be
seen.[49,51] Biopsies of cutaneous nodules generally show vasculitis involving vessels of
the deep dermis or subcutis.[49] Immunofluorescence studies are generally negative or show
few deposits of immunoglobulins and complement.[49,51] While nodules are seen more
frequently in polyarteritis nodosa, and palpable purpura is more frequent in MPA, both
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dermatologic manifestations occur in both diseases. Thus, these manifestations and their
histologic findings cannot be used to differentiate between polyarteritis nodosa and MPA.

Gastrointestinal manifestations

The most frequently reported gastrointestinal symptom in MPA is abdominal pain[52],
which can occur in 30-58% of patients.[14,30] While gastrointestinal bleeding occurs in up
to 21-29% of patients[52,53], massive hemorrhage is rare.[54] Angiographic studies,
although not routinely performed, have shown arterial aneursyms[54,55] as a potential
source of bleeding. Other gastrointestinal manifestations such as colonic ulcerations[56],
intestinal ischemia[52,57], and bowel perforation[52] have been reported. However, they are
likely less frequent in MPA compared to polyarteritis nodosa, since there are fewer reports
of these manifestations in MPA patients in the published literature.

Involvement of the liver occurs rarely in MPA. Liver dysfunction in MPA may present as
elevated liver enzymes, with alkaline phosphatase and y-glutamy! transferase more affected
than aspartate or alanine transaminase. These abnormal findings can precede the
development of glomerulonephritis or pulmonary hemorrhage.[58-61] Histologic findings
from liver biopsies performed from these cases have shown fibrinoid degeneration of an
interlobular arteriole[60] as well as necrotizing arteritis and lymphocytic infiltration of
portal tracts.[61] In addition, primary biliary cirrhosis has been reported in patients with
MPA[62,63], but whether the association is causal is unknown.

Neurologic manifestations

Neurologic involvement in MPA is common, and affects between 37-72% of patients.
[14,29,64] Peripheral neuropathy occurs more frequently than central nervous system
involvement, with mononeuritis multiplex and distal symmetrical polyneuropathy as the
predominant peripheral nervous system manifestations. Necrotizing vasculitis can be seen
on sural nerve biopsy in up to 80% of affected patients, and nerve conduction studies
typically show acute axonopathy.[65] Some studies suggest that relapse rates of peripheral
neuropathy are low [65,66], but this area warrants further investigation.

Central nervous system manifestations account for 17-30% of the neurologic involvement
seen in MPA.[14,64] Manifestations are quite varied, and can include cerebral
hemorrhage[29], pachymeningitis[67], and non-hemorrhagic cerebral infarctions.[68]

Laboratory testing

Currently, there is no laboratory test that has diagnostic specificity for MPA. Since ANCA
are detected in only 50-75% of MPA patients[14,30], the absence of circulating ANCA does
not exclude this diagnosis. ANCA associated with MPA generally has a perinuclear staining
pattern (P-ANCA) caused by antibodies against myeloperoxidase (MPO-ANCA), which can
be detected using enzyme-linked immunoassays (ELISA). Immunofluorescence has greater
sensitivity, but the ELISA has greater specificity for the diagnosis of MPA. Unfortunately,
neither test is specific for MPA, since these antibodies can be found in patients with the
other ANCA-associated vasculitides in addition to other inflammatory diseases[69], such as
drug-induced ANCA-associated vasculitis[70], cystic fibrosis[71], and various
infections[72,73].

Nonspecific markers of inflammation are also observed in patients with MPA. The most
common findings are an elevated erythrocyte sedimentation rate and C-reactive protein.
Other findings include elevated white blood cell and platelet counts, and a normochromic,
normocytic anemia.[53]
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Given that most patients will present with glomerulonephritis, initial therapy of MPA
generally entails the use of glucocorticoids and a cytotoxic agent such as cyclophosphamide.
Using this regimen, remission can be achieved in 90% of patients. The regimen, first
described by Anthony Fauci and Sheldon Wolfe for the treatment of WG, used daily oral
cyclophosphamide (2 mg/kg/day) for years, both to induce and maintain remission.[74]
Although effective, this regimen is associated with substantial toxicity, including infertility,
malignancy, and hemorrhagic cystitis.[75] For this reason, substantial effort has been
expended to find ways to minimize cyclophosphamide exposure, either by developing
alternate dosing regimens or identifying subsets of patients who can be treated without
resorting to cytotoxic agents.

Remission maintenance strategies

The Cyclophosphamide versus Azathioprine for early Remission phase of vasculitis trial
(CYCAZAREM) treated 60 subjects with MPA and 95 subjects with WG who had
involvement of the kidneys or another vital organ.[76] All subjects were treated with a
remission induction regimen of daily oral cyclophosphamide (2 mg/kg/day) and
prednisolone for 3 to 6 months, after which subjects were randomized to receive either
continued therapy with cyclophosphamide (1.5 mg/kg/day) or azathioprine (2 mg/kg/day).
Patients who had been randomized to receive cyclophosphamide were transitioned to
azathioprine after having received 1 year of therapy. The primary endpoint of the trial was
relapse rate, which was demonstrated to be equivalent among both groups (15% versus 10%,
P=0.94).

CYCAZAREM effectively demonstrated that induction of remission with
cyclophosphamide, followed by remission maintenance with azathioprine, was as effective
at preventing disease flare as a prolonged course of cyclophosphamide. However, it was less
clear if other remission maintenance agents, such as methotrexate, might be equally as
effective. This question was addressed by the French Vasculitis Study Group, which treated
30 subjects with MPA and 96 subjects with WGs with intravenous cyclophosphamide (0.6
mg/m? every 2 weeks for 3 doses, then 0.6 mg/m? every 3 weeks until remission was
achieved, then an additional 0.7 mg/m? every 3 weeks for 3 additional doses).[77] These
subjects were subsequently randomized to receive remission maintenance therapy with
either oral methotrexate (titrated to 25 mg/week) or azathioprine (2 mg/kg/day). The relapse
rate was again determined to be equivalent in both groups (33% versus 36%, P=0.71).

Taken together, these trials indicate that for the treatment of MPA, remission induction with
a limited course of cyclophosphamide, followed by remission maintenance with an
antimetabolite such as methotrexate or azathioprine, is an appropriate treatment strategy for
patients with severe disease. This leaves open the question, however, of whether adjunctive
therapies, such as plasma exchange, might further augment the response to
immunosuppression. This possibility was examined by the Methylprednisolone versus
Plasma Exchange as additional therapy for severe ANCA associated glomerulonephritis trial
(MEPEX) which enrolled 95 patients with MPA and 24 patients with WG, all of whom had
biopsy-proven glomerulonephritis and a serum creatinine >5.8 mg/dL.[78] All patients
received treatment with oral glucocorticoids and cyclophosphamide (2.5 mg/kg/day for 3
months, then 1.5 mg/kg/day for an additional 3 months) followed by azathioprine (2 mg/kg/
day). In addition, patients were randomized to receive adjunctive therapy with either
intravenous methylprednisolone (1 g daily for 3 days) or a series of 7 plasma exchange
procedures over 14 days. The primary endpoint of renal recovery at 3 months occurred more
frequently among patients who had received plasma exchange (49% versus 69%, P=0.02).
Randomization to plasma exchange resulted in a 24% risk reduction of end-stage renal
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disease at 12 months (43% versus 19%). However, mortality was equivalent in both groups,
and long-term follow-up studies demonstrate no difference in mortality or renal survival.

Remission induction strategies

Summary

Because of the toxicities inherent to the use of cyclophosphamide, investigators have
focused on developing strategies to treat MPA that avoid using cytotoxic agents altogether.
One such strategy involves identifying patients with milder disease, who may not require
aggressive treatment to achieve remission. Silva et al. recruited 17 patients with MPA with
mild to moderate renal involvement (defined as a serum creatinine <3 mg/dL) for treatment
with glucocorticoids and mycophenolate mofetil (2—-3 g total dose daily).[79] Thirteen
subjects (76%) met the primary endpoint, and 12 remained in remission until month 18.
Regimens that avoid the use of cyclophosphamide for disease activity that does not affect
life or the function of a vital organ may be a valuable strategy to help some patients avoid
cytotoxic agents; research in analogous patients with WG indicates that methotrexate[80]
and leflunomide[81] may also be effective for such patients.

Rituximab may represent an important alternative to cyclophosphamide for patients with
higher levels of disease activity, which may not respond adequately to antimetabolite
therapies. The Rituximab versus cyclophosphamide for induction of remission in ANCA-
associated Vasculitis (RAVE) is a multi-center, double-blinded trial that randomized 48
subjects with MPA and 147 subjects with WG to receive either standard therapy or
treatment with rituximab.[82] Standard therapy included a remission induction regimen of
daily oral cyclophosphamide (2 mg/kg/day) for 3—-6 months, followed by a remission
maintenance regimen of azathioprine (2 mg/kg/day). Rituximab was administered using a
standard lymphoma protocol (375 mg/m? IV weekly for four weeks). This trial demonstrated
that rituximab is non-inferior to cyclophosphamide for the induction of remission at 6
months (63.6% versus 53.1%, P=0.089). Remission rates at 6 months increase if subjects
who were allowed to remain on low-dose glucocorticoids are included in the calculations
(70.7% versus 62.2%, P=0.103). Post hoc analysis indicates that rituximab may be
especially effective for patients with relapsing disease (66.7% versus 42.0%, P=0.013).
Although the long-term consequences associated with rituximab treatment are not entirely
clear for this patient population,[83] this trial strongly supports rituximab as an alternative to
cyclophosphamide for the treatment of MPA.

MPA is a systemic necrotizing vasculitis with significant renal and pulmonary
manifestations. The pathogenesis of MPA has not been clearly defined, although current
evidence supports a role for ANCA. Diagnosis can be challenging, and relies on the
physician drawing together elements of the patient’s clinical history and symptoms with
diagnostic tests such as tissue biopsy and autoantibody testing. Prognosis for MPA has
greatly improved with the use of cyclophosphamide and glucocorticoids. The future of MPA
treatment appears bright, as newer medications like rituximab show great promise as
effective alternative therapeutic agents with potentially less toxicity.
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Figure 1.
Crescentic glomerulonepbhritis in a patient with microscopic polyangiitis (hematoxylin and
eosin stain).
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Figure 2.
Computed tomography scan demonstrating evidence of pulmonary hemorrhage in a patient
with microscopic polyangiitis.

Rheum Dis Clin North Am. Author manuscript; available in PMC 2011 August 1.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Chung and Seo

Table 1
Incidence of microscopic polyangiitis in Europe

Data from reference [84]

| Cases per million population

Norway | 2.7

|
United Kingdom | 5.8

|
Germany | 2.6

|
Spain | 116
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