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a  b  s  t  r a  c t

Respiratory  tract  affectation  is frequent  in some  types of vasculitis, fundamentally in those  associated

with anti-neutrophil  cytoplasmic  antibodies (ANCA).  The clinical,  radiological  and  histopathological  pre-

sentation  is  also heterogeneous and  conditions the  evolution. It  is therefore  necessary  to  establish  an early

diagnosis  based  on the  symptoms  because,  thanks  to new treatments, and despite  them  being  potentially

serious  diseases,  their  prognosis  has  improved  considerably in recent years.

The  present  paper updates  the  diagnosis  and  the  new therapeutic  options  for  pulmonary  vasculitis.

© 2012  SEPAR. Published by  Elsevier  España, S.L. All rights  reserved.

Afectación  pulmonar  de  las  vasculitis
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Vasculitis

Asociada a anticuerpos citoplasmáticos

antineutrófilo

Enfermedades pulmonares

r  e  s u  m  e  n

La  afectación  del  tracto  respiratorio  es  frecuente en algunos tipos  de  vasculitis, fundamentalmente  en

las asociadas a anticuerpos  anticitoplasma  de  neutrófilo. La  presentación clínica,  radiológica e  histopa-

tológica también  es heterogénea  y  condiciona  la evolución.  Es  necesaria,  por tanto,  una orientación

clínica  y diagnóstica precoz ya que,  gracias  a los  nuevos tratamientos,  y a pesar de  ser enfermedades

potencialmente  graves,  su pronóstico ha  mejorado  de  manera  considerable en los  últimos años.

En  el presente trabajo  se realiza  una  actualización  del  diagnóstico  y  las nuevas opciones terapéuticas

de las  vasculitis  pulmonares.

© 2012  SEPAR.  Publicado  por Elsevier  España,  S.L. Todos los derechos  reservados.

Introduction

The term “systemic vasculitis” represents a  very heterogeneous
group of diseases that  are characterized by inflammation of the
blood vessel walls. An inflammatory infiltrate has been described,
which can be either acute or chronic and entails destructuring of
the blood vessels with reduced blood flow to the tissues.1,2 One or
several organs or systems may  be affected, depending on the size
and location of the affected vessels, and the clinical presentation
may therefore be proteiform.

Historically, the vasculitides have been classified according to
their histopathology (Figs. 1 and 2).3 At the Chapel Hill conference,4

nomenclatures and definitions for the different types of systemic
vasculitis were proposed (Table 1). This classification is based
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on the size of the vessels involved and it incorporates the exist-
ence of ANCA. The large-cell vasculitis, polyarteritis nodosa and
Kawasaki disease included in said classification rarely present lung
affectation.4,5 In contrast, other vasculitides that are not included
in the Chapel Hill classification but do have lung affectation are
those associated with autoimmune diseases such as Behç et’s dis-
ease or systemic erythematous lupus. The Chapel Hill consensus is
still valid though, because it offers a useful framework for the classi-
fication of vasculitides according to  the size  of the damaged vessels,
which provides an approach for the different clinicopathological
presentations.

The respiratory tract may  be affected in systemic vasculitis,
although this is more frequent in ANCA-associated vasculitis, as
we will see below.

Types of Lung Affectation in Vasculitis

Pulmonary vasculitides are a heterogeneous group of dis-
eases that are very different in their clinical and radiological
presentation, and they are frequently associated with the presence
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Fig. 1. Classification of vasculitides. ANCA: anti-neutrophil cytoplasmic antibodies; IF: immunofluorescence (taken from  Gómez-Román3).

of systemic affectation.6 Despite including such different entities,
there are common symptoms and signs that are suggestive and that,
together with biological data, provide a  more specific differential
diagnosis.7–9

The small blood vessels of the lungs may  be  affected (pulmonary
capillaritis) and cause diffuse alveolar hemorrhage, characterized
by the triad of diffuse alveolar infiltrates, hemoptysis and fall
in hematocrits and/or hemoglobin.10 Also associated with some
types of pulmonary vasculitis (vasculitis ANCA) is the presence on
imaging tests of cavities or nodules as well as inflammation of the
large lung blood vessels, which entail the appearance of aneurisms
and thrombosis.11

Diffuse Alveolar Hemorrhage

The pulmonary affectation of vasculitis may  develop in
any blood vessel, regardless of size. Vasculitis in the lung
microvasculature is known as pulmonary capillaritis. Although the

diagnosis is  pathologic, its presence makes it necessary to  rule
out underlying disease12 because it may  be the first manifesta-
tion, as is frequently found, in  vasculitis that presents ANCA or
systemic autoimmune diseases. The most serious complication
of lung capillaritis that  is a  resulting consequence of the dam-
aged microcirculation is  pulmonary hemorrhage (PH). Although
the pulmonary alveolar hemorrhage may be  due to diffuse alve-
olar damage caused by multiple etiologies, in the case of  vasculitis
it is  a consequence of the inflammation of the lung capillaries
themselves.13

It is  characterized by the presence of an interstitial infil-
trate with neutrophils and fibrinoid necrosis in the capillary
walls.14 Secondary to this inflammation and to  the presence of
the neutrophils, there is a loss in the integrity of the basement
membrane of the alveolocapillary union with disruption and
extravasation of red blood cells into the alveolar spaces. The pres-
ence of hemosiderophages in the bronchoalveolar lavage is very
typical as the alveolar macrophages phagocyte the erythrocytes
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Fig. 2. Classification of vasculitides (continuation of Fig. 1). ANCA: anti-neutrophil cytoplasmic antibodies; IF:  immunofluorescence (taken from Gómez-Román5).
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Table 1

Classification of Systemic Vasculitides According to the Chapel Hill Classification.

Large-vessel vasculitis

Giant-cell arteritis

Takayasu arteritis

Medium-vessel vasculitis

Polyarteritis nodosa

Kawasaki disease

Small-vessel vasculitis

Wegener’s granulomatosisa

Churg-Strauss syndromea

Microscopic polyangiitisa

Schönlein-Henoch purpura

Cryoglobulinemia

Cutaneous leukocytoclastic angiitis

a Vasculitis associated with anti-neutrophil cytoplasmic antibodies.

Table  2

Lung Affectation and Vasculitis.

Vasculitis with frequent lung affectation Churg-Strauss disease

Wegener’s disease

Microscopic polyangiitis

Vasculitis with infrequent lung affectation Schönlein-Henoch purpura

Takayasu arteritis

Giant-cell arteritis

Cryoglobulinemia

Panarteritis nodosa

Beç het’s disease

Adapted from Fishbein.31

that flow through the lesion in  the basement membrane of the
vascular endothelium to  the alveolus.15

PH has been described as the most severe manifestation of the
vasculitides associated with ANCA and it is more frequent in micro-
scopic polyangiitis (MPA)8,16 and Wegener’s granulomatosis.17–20

Less frequently, it has also been associated with Goodpas-
ture syndrome,21 Churg-Strauss syndrome,22–25 Schönlein-Henoch
purpura,26–28 Takayasu’s arteritis, giant-cell arteritis, cryoglobu-
linemia, polyarteritis nodosa or Beç het’s disease29,30 (Table 2).31

From a clinical standpoint, it is defined as a syndrome that is
characterized by the presence of hemoptysis (even though it may
not be present in one-third of cases32), anemia, acute respiratory
insufficiency and a  sudden onset of alveolar infiltrates.33 It is a
potentially fatal complication with an unpredictable clinical evo-
lution. Likewise, other more non-specific symptoms may  appear,
such as thoracic pain, cough, fever or  general syndrome for weeks
or months prior.

Chest radiography is nonspecific, shows either focal or diffuse
alveolar infiltrates that on many occasions require performing tho-
racic high-resolution computed tomography in  order to define
and confirm the findings. Respiratory function tests are character-
ized by an increased carbon monoxide diffusion capacity (DLCO),
although occasionally this is  not feasible if the patient is in crit-
ical condition.34 Bronchoscopy with bronchoalveolar lavage is
required, if the clinical situation of the patient allows, as it helps
establish the diagnosis and rule out other entities. The presence of
more than 20% of  hemosiderophages in the bronchoalveolar lavage
is diagnostic for pulmonary alveolar hemorrhage, even in those
cases with subclinical presentation.

The treatment of patients with pulmonary alveolar hemorrhage
depends on the severity of the hemorrhage as well as the extra-
pulmonary manifestations of the vasculitis. In  severe cases, it may
be necessary to transfer the patient to an intensive care unit with
respiratory support.

Different classification systems have been proposed depending
on severity, and the intensity of treatment depends on this sever-
ity. In all cases, an induction treatment is used to try to  control the

activity of the vasculitis and reach a  state of remission in a  few
weeks, followed by a maintenance phase in  order to  prevent
relapse.35

The induction treatment in those cases in  which the patient
presents stability and does not require ventilatory support is  based
on regimes of combined therapy that include immunosuppress-
ants like glucocorticoids and cyclophosphamide, methotrexate36

or  rituximab.37,38 These last two  drugs have been shown to be
effective and to have less side effects than the first; however, more
treatment time is  necessary to achieve remission. Rituximab has
recently been proposed as an alternative to cyclophosphamide
because similar effectiveness rate have been demonstrated with
the two  immunosuppressants.39 In cases with severe affectation,
in addition to the previously described treatment, plasmapheresis
has been proposed as a  therapeutic option. Nevertheless, there is  no
solid scientific evidence to support this. For  cases that are refractory
to the previous treatment, there have been assays with the use of
immunoglobulin and rituximab that have shown good results.40,41

In  the maintenance treatment, low doses of glucocorticoids
have been used as they have been shown to  prevent relapses.42

In addition, in  order to  be able to maintain low doses, cyclophos-
phamide can be substituted for another immunosuppressant after
3–6 months of treatment, such as methotrexate or azathioprine.43

Other treatments such as mycophenolate mofetil or leflunomide
have been demonstrated to be less efficient than azathioprine in
order to  prevent relapses.44

Granulomatous Lung Disease

Vasculitides that cause pulmonary granulomatous disease are
characterized by the presence of ANCA-type antibodies. They pro-
duce granulomatous inflammation of both the upper and lower
respiratory tract with the presence of necrotizing vasculitis and
renal affectation with hematuria and proteinuria. In most cases,
the antibodies are directed against proteinase 3-antineutrophil
cytoplasmic antibody (PR3-ANCA).45 In the pathogenesis of this
type of lung affectation, an inflammatory cell response has been
implicated that results in  the formation of granulomas made up of
an inflammatory infiltrate comprising neutrophils, lymphocytes,
plasma cells, histiocytes and eosinophils.18 Likewise, the necrosis
of the pulmonary parenchyma itself can lead to the formation of
micro-abscesses or  areas with a necrotic center surrounded by a
ring of histiocytes that offer a  typical radiological image (halo sign).
There are  also reports of increased bronchovascular markings in
the parenchyma, hilar lymphadenopathies and associated pleural
effusion.46 When this type of lesions appears related with a phase
of activity of the disease, the inflammatory lesions are active and
respond properly to treatment with immunosuppressants.47 With
said treatment, the cavitating nodules and those larger than 3 cm,
as well as the infiltrates, tend to  disappear and leave small lines
of cicatricial fibrosis.48 The treatment in this type of affectation is
similar to that previously described for capillaritis with alveolar
hemorrhage.

Vasculitis With Lung Affectation

The lungs are possible target organs of systemic vasculitides,
and in  some, like those associated with ANCA, lung affectation
is very frequent (Table 3). The term “pulmonary vasculitis” does
not  refer to just one entity, but instead to the clinical-pathological
process that takes place in the genesis of the pulmonary manifes-
tations of these diseases. In Spain, the five-year incidence has been
described for some of these vasculitides: 2.95 cases/million inhabi-
tants for Wegener’s disease, 7.91 cases/million inhabitants for MPA
and 1.31 cases/million inhabitants for Churg-Strauss disease.49
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Table  3

Characteristics of Vasculitides Associated Anti-neutrophil Cytoplasmic Antibodies.

MPA  Wegener Churg-Strauss

Lung/ORL 10%–50% 70%–95% 70%

Renal 80%–100% 50%–90% 10%–50%

PNS-Heart 10% 10% 50%–70%

Asthma/rhinitis – –  70%–100%

Eosinophilia – –  +

Granulomas – +  +

ANCA p-ANCA 50%–75% c-ANCA >90% p-ANCA 40%–70%

ORL: otorhinolaryngological affectation; PNS: peripheral nervous system; ANCA:

anti-neutrophil cytoplasmic antibodies.

Granulomatosis With Polyangiitis (Wegener’s Granulomatosis)

Wegener’s granulomatosis, currently known as granulomatosis
with polyangiitis, is  a systemic vasculitis characterized by granu-
lomatous inflammation of the airway with necrotizing vasculitis in
the small-caliber blood vessels. In this disease, there may  be other
types of coexisting affectations, for instance renal or nervous, like in
other vasculitides. The presence of necrotizing glomerulonephritis
is typical.4

Respiratory tract affectation is rather frequent, in  the upper as
well as the lower tract.50,51 In the upper airway, a  sensation of
nasal obstruction is frequent, along with rhinorrhea and ulcers,
which in some cases cause perforation of the septum. The clin-
ical manifestations due to lower tract affectation include cough,
dyspnea and/or hemoptysis with pleuritic chest pain. There are
reports of tracheobronchial stenosis that can condition the pres-
ence of dyspnea and stridor in some patients.52 There may  also
be  pleural effusion, which is usually unilateral.53 One frequent
complication of Wegener’s disease is  pulmonary alveolar hemor-
rhage due to capillaritis, which has been previously reported in
a high percentage of patients.32 The clinical presentation may  be
subacute or acute with dyspnea, hemoptysis and the presence on
chest radiograph of recent-onset bilateral alveolar infiltrates, and
at the same time a  fall in  hematocrit is detected. As has been indi-
cated, there is a  characteristic increase in  the CO diffusing capacity
as well as the presence of siderophages in  the bronchoalveolar
lavage.54 In this vasculitis, there are typically multiple lung nodules,
which are occasionally cavitating,55 as well as signs of bronchial
obstruction, pulmonary infiltrates or parenchymal fibrosis. The
lung nodules occasionally present the halo sign with a  surrounding
ring of ground-glass opacity,56 which is  characteristic. Radiology
may  help determine whether the disease is  in an active phase. The
presence of ground glass pattern together with lung nodules greater
than 3 cm is indicative of the disease’s activity.57 Diagnosis is  not
always simple because, although the radiological findings are evi-
dent, the performance of transbronchial biopsy58 or cytology of
the bronchoalveolar lavage is  poor. The best method for diagnosis
is  open biopsy. Given the presence of pulmonary infiltrates or nod-
ules, it is possible to  find necrotizing granulomas and vasculitis in
up to 90% of cases.59 Although many parenchymal lesions improve
after treatment, it is  possible to find residual cicatricial lesions in
most patients.

Wegener’s disease is  characterized by an associated presence
of ANCA that, at the same time, are used to monitor response to
treatment.60 High  c-ANCA titers have been reported in more than
90% of the patients with active generalized disease, and from 40
to 70% of the patients with local active disease.60,61 More than 90%
of the patients with Wegener’s disease present with ANCA against
proteinase 3 and the remaining 10% against myeloperoxidase.62

The change in the titers of these antibodies correlates with the dis-
ease activity. Nevertheless, they may  remain high in  40% of the
patients after reaching clinical remission.

Microscopic Polyangiitis

MPA  is  a non-granulomatous small-vessel vasculitis associated
with the presence of ANCA. Renal affectation is very  frequent in
the form of necrotizing glomerulonephritis, as well as respira-
tory affectation, either simultaneous or isolated.63 It is  part of the
pulmonary-renal syndromes, like Wegener’s granulomatosis, and it
may debut this way or develop it over the course of its evolution.64

The most frequent lung presentation is  alveolar hemorrhage due to
capillaritis with a prevalence of around 15%–30%,65 depending on
the series. The evolution of diffuse alveolar hemorrhage progresses
rapidly in most patients, although a minority may  have a  more
insidious beginning. The symptoms may  precede the diagnosis in
one out of every four patients.63 MPA  may  simultaneously affect not
only other organs or  systems, like the nervous or muscular-skeletal
systems, but also the gastrointestinal tract or heart. Therapeutic
decisions should be made according to  the severity and the pattern
of organ affectation.

Churg-Strauss Disease

Churg-Strauss disease, also known as allergic granulomato-
sis  with angiitis, is a  syndrome characterized by granulomatous
inflammation with abundant eosinophils and necrotizing vasculi-
tis that affects small and medium-sized vessels, fundamentally of
the lungs,66 that are  associated with asthma and eosinophilia.19

The evolutive course of the disease usually presents several
phases. Initially, there is  typically the presence of allergic asthma
with rhinitis and occasionally sinusitis and nasal polyposis. After-
wards, eosinophilia appears in the peripheral blood, and finally
there are manifestations of systemic vasculitis. The presence of
asthma is almost constant and present in  95% of the patients.67 As it
is a  disease that occurs in  different phases, asthma may  precede the
vasculitis by several years.68 In most cases, the asthma remits after
the vasculitis, but it may  persist years later, requiring corticosteroid
treatment for long period of time or other additional drugs in order
to  be  able to reduce the dosage of corticoids.69,70 Other less fre-
quent lung manifestations are diffuse alveolar hemorrhage71 and
the presence of pleural effusion.72 Likewise, it may  affect other
organs besides the lungs, such as the nervous system, cardiovas-
cular system, skin73 or muscle and skin the form of polymyositis.74

In the etiopathogenesis of the disease, the presence of immune
complexes in  the vascular walls had been implicated in  the past, but
more recently it has been seen that there is  an underlying vasculitis
mediated by ANCA.75

The histopathologic presentation in  the lungs may  combine the
presence of extravascular granulomas, vasculitis and eosinophilic
pneumonia76; however, the coexistence of the three lesions is
uncommon. Granulomas are made up  of a center of  eosinophils
surrounded by an infiltrate of histiocytes, and vasculitis is also char-
acterized by an infiltrate of eosinophils in  the media and intimal
lining of the blood vessels.

Chest radiography demonstrates the presence of patchy evanes-
cent pulmonary infiltrates without a  clear lobar distribution, as
well as lung nodules, which are  rarely cavitating, or other alter-
ations such as septal thickening, ground glass pattern or pleural
effusion.77

Laboratory data support the clinical diagnosis in the presence
of leukocytosis with marked eosinophilia, increased acute phase
reactants and IgE, which frequently correlates with the activity
of the disease.68 In Churg-Strauss disease, ANCA are positive in
40%–60% of cases.78 The pattern is usually p-ANCA, in  contrast with
Wegener’s granulomatosis. With treatment, there is an observed
increase in  survival of these patients.79
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Other Vasculitis

Polyarteritis Nudosa (Classic PAN)

Polyarteritis nudosa is  a  vasculitis of medium-sized arteries,
arterioles, capillaries or venules. The affectation of the respiratory
system is uncommon.80 The presence of pulmonary alveolar hem-
orrhage has been described in  some cases of PAN associated with
hepatitis B virus, as well as diffuse interstitial infiltrates.81–83 There
are also documented cases with pulmonary nodules not associ-
ated with ANCA.84 Pulmonary arteries are rarely affected, unlike
the bronchial arteries. Previous studies about the lung affectation
of this vasculitis81 reported bronchial artery lesions with alveolar
damage along with data for fibrosis.

Cryoglobulinemia

Cryoglobulinemia is a small vessel vasculitis that is associated
with the presence in  serum of cryoglobulins and in many cases
hepatitis C virus. The most frequent affectation is  cutaneous, fol-
lowed by renal in the form of glomerulonephritis.4 Lung affectation,
when present, is usually mild. Patients present with cough, exertion
dyspnea or pleuritic chest pain.85 Although less common, the devel-
opment of alveolar hemorrhage as a  consequence of pulmonary
capillaritis has been described.86–88

On imaging tests, it may  not be possible to  make any findings, or
contrarily there may  be  data of interstitial fibrosis,89 pleural effu-
sion or lung infiltrates.90 In respiratory function testing, all these
findings translate into a  restrictive affectation with reduced CO
diffusion.91 The bronchoalveolar lavage of these patients shows a
higher number of T lymphocytes as a consequence of the underlying
alveolitis.

Schönlein-Henoch

Schönlein-Henoch disease is a small blood vessel vasculitis that
is a consequence of the deposition of IgA immune complexes. It  is
a disease that is typical of childhood, although cases have been
described in adults.92 The most common affectations are cuta-
neous, renal and intestinal. Lung affectation is  very rare, although
cases of usual interstitial pneumonia have been described, as well
as cases of more severe pulmonary alveolar hemorrhage.93,94 As
in other vasculitis, in the presence of alveolar damage, there have
been reports of DLCO alterations, which is higher in cases of alveolar
hemorrhage. In addition to the necrosis of the pulmonary capillary
walls, histopathology reports have also revealed deposition of IgA
in the alveoli proximal to the areas of capillaritis.92

Giant-cell Arteritis

Giant-cell arteritis is  a  granulomatous vasculitis that typically
affects large vessels like the aorta and its branches. Its  presentation
is characteristic of advanced age and it is  frequently associated with
the presence of rheumatic polymyalgia.

Lung affectation is  uncommon.95 It  may  also present with gen-
eral symptoms such as fever and asthenia, dry cough,96 pleuritic
chest pain, dyspnea97 and occasionally pleural effusion or intersti-
tial lung disease.98,99 Radiologically, the presentation is  variable.
It may  oscillate between interstitial infiltrates, lung nodules or,
in the most severe cases, alveolar infiltrates as a consequence of
lung hemorrhage.100–102 In any case, the most characteristic affec-
tation of this vasculitis is vascular aneurisms that may  be detected
by means of imaging tests, which, in  cases of dissection, have a
high mortality.103 The histopathology of this disease shows data
of vasculitis with inflammation in the adventitia and the media of
large blood vessels with presence of giant cells, which conditions a
fibrinoid necrosis with destruction of the vascular wall.104

Takayasu’s Arteritis

Takayasu’s arteritis is a granulomatous vasculitis that affects
large blood vessels like  giant-cell arteritis. Unlike the former form,
Takayasu predominantly affects young people. Physical examina-
tion in this disease is  crucial as it may  be suspected in  a  young
patient with arterial hypertension and asymmetry of the peripheral
pulses on  examination.105

The lung affectation is usually subclinical, although in cases
with symptoms, cough and exertion dyspnea are typical initial
manifestations.106 There are few cases that have reported the pres-
ence of PH due to capillaritis, pulmonary hypertension or  micro
aneurism rupture.107–109 Other less frequent lung manifestations
have been described, such as pleural effusion, pulmonary infiltrates
or pulmonary hemorrage.110

Histopathology shows an inflammatory infiltrate made up of
mononucleated cells and giant cells that generate granulomas and
condition the fragmentation of the media, elastic lamina and there-
fore, the vascular wall. Later, thrombotic phenomena may  appear
with obliteration of the lumen of blood vessels and fibrosis.111 As
in  other vasculitis such as giant cell, magnetic resonance112 and
positron emission tomography (PET) have been demonstrated to
be very useful in the diagnosis, as well as for monitoring the activ-
ity of the disease. Specifically, PET is  able to demonstrate the degree
of inflammation and its extension with high sensitivity.113

Treatment

The treatment of vasculitis with lung affectation usually
includes the use of corticosteroids and other immunosuppressants.
It must be kept in mind that any treatment of this type has potential
adverse effects, so they should be used depending on the degree of
affectation of the disease and thus avoid possible toxicities.

In order to classify the degree of activity of these diseases, sev-
eral systems have been proposed. The European Vasculitis Study
(EUVAS) Group has proposed a  classification based on five levels:
localized disease, early generalized disease, generalized disease,
severe disease and refractory disease. Logically, more aggressive
treatments are used when the degree of activity or severity of the
disease is greater. After the introduction of immunosuppressant
treatment, the 5-year mortality of the patients with vasculitis has
gone down from 50% to 12% since the 1970s.50

Induction Treatment

The first line of induction treatment that is  usually used
is corticosteroids associated with another immunosuppressant,
almost always cyclophosphamide. This drug is used at a  dosage
of 2–3 mg/kg/day,114,115 which may  be adjusted depending on the
appearance of adverse effects or on the patient response. In recent
decades, several studies have demonstrated a  benefit in the appli-
cation of this drug in  pulses every 3–4 weeks.116

As  an alternative to  cyclophosphamide, other drugs like
methotrexate have been assayed. Methotrexate has also been
shown to be a  good induction treatment, although it may  not
be indicated in  patients with renal affectation due to  vasculi-
tis. Methotrexate has been demonstrated to  be as effective
as cyclophosphamide for induction, but at the same time a
higher number of relapses have been reported after one year of
treatment.36

Maintenance Treatment

Once remission is reached, there are several options for
maintenance treatment. Azathioprine and methotrexate have
demonstrated to be equivalent117 both in efficacy as well as in
the relapse rates of the disease. Another therapeutic option is
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mycophenolate mofetil, which, although it has been demonstrated
to be a good inductor drug, in  a study comparing it with azathio-
prine, it was not shown to  be  superior118 and in  contrast, it did
present higher relapse rates than azathioprine.

Plasmapheresis

Plasmapheresis was  introduced for the first time in the 1970s
in order to eliminate circulating immune complexes in  the disease
due to anti-glomerular basement membrane antibodies.119

The objective of this technique is  based on the discovery of cir-
culating antibodies (ANCA) associated with vasculitis that produce
kidney and lung damage. In  addition to  the withdrawal from the
systemic circulation of said antibodies, other beneficial aspects of
this technique have been seen, such as the withdrawal of other
factors like complement, fibrinogen, immunoglobulins, adhesion
molecules and replacement capacity of clotting factors. In addition,
it has been observed that the renal function of these patients can
be improved, avoiding the need  for dialysis.

There have been studies done in  the different types of vasculitis.
In patients with Wegener’s granulomatosis, better renal function
has been demonstrated in those subjected to plasmapheresis120

as well as an increase in survival associated with renal causes. In
patients with MPA, there are few data, although some recent stud-
ies have shown a faster induction to  remission in patients with
plasmapheresis associated with immunosuppression.121

Where there is  more evidence about the use of plasmaphere-
sis is in the cases of pulmonary alveolar hemorrhage, although
there have been no controlled clinical assays. Some contradictory
data have been reported. Some studies showed good results with
resolution of the diffuse alveolar hemorrhage in 100% of the
patients, although one-third of them did not present renal affecta-
tion due to vasculitis.122 In another study, however, the treatment
with plasmapheresis was associated with a mortality rate of 50%
after two years.123

With all of this, plasmapheresis could be an adjuvant treatment
to immunosuppression during acute phase in those vasculitides
with moderate-severe affectation, as well as in those cases of refrac-
tory disease. A  combination is recommended of plasmapheresis,
corticosteroids and cyclophosphamide in  the treatment of dis-
ease with severe affectation after the data provided by the MEPEX
study124 developed in  patients with ANCA vasculitis and renal
affectation. The patients with plasmapheresis (69%) presented a
lower rate of mortality and less need for dialysis.

Inhibitors of Tumor Necrosis Factor (TNF-˛)

Tumor necrosis factor-alpha is  overexpressed in vasculitides.
Due to this, there have been assays of biological drug treat-
ment compared with this receptor. Infliximab, approved for
the treatment of other autoimmune diseases, has demonstrated
good results for inducing remission in  patients with refractory
disease.125,126 Nevertheless, it has not been seen to be an efficient
treatment for mid- or  long-term maintenance.127

There have been few studies done about TNF-�, and more clini-
cal experience is  necessary. In a  study with adalimumab, it was seen
that lower levels of corticosteroids were required in  the joint treat-
ment with cyclophosphamide in patients with ANCA vasculitis and
severe affectation.128 With this group of treatments, paradoxically,
there have been recent reports of the appearance of some cases of
vasculitis secondary to medication.129

Intravenous Immunoglobulin

Intravenous immunoglobulin has been used as treatment, either
alone or after previous standard treatment, for those cases of

vasculitis with persistent disease, in order to  maintain remis-
sion. Their effect is limited over time and could be useful when
there is contraindication for other therapies.130 There are studies
with good results in ANCA vasculitis, with remission reached in
around 50% of cases in combination with corticosteroids and/or
other immunosuppressants.131,132 More recent studies offer good
data with remission rates of 60% in  the monthly administration
of immunoglobulin together with standard therapy in  vasculitis
with relapsing disease.133 In the light of these results, and given the
good tolerance observed, the use of intravenous immunoglobulin
together with corticosteroid treatment and immunosuppressants,
may be recommended in  patients with relapse in their vasculitis.60

Anti-CD20 Monoclonal Antibody (Rituximab)

B-lymphocytes play an important role in  the pathogenesis of
autoimmune diseases, including vasculitides with ANCA.134 It is
known that the number of circulating lymphocytes correlates with
the activity of the disease.

Rituximab is  a  monoclonal antibody against the CD20 antigen
expressed on the surface of B lymphocytes. There are few studies
about their use in  vasculitis, but they show good results.135 It  has
been used as induction therapy compared with cyclophosphamide
in  positive ANCA vasculitides, demonstrating that  it is  not inferior,
including in patients with alveolar hemorrage136 and it has demon-
strated efficacy and few secondary effects when used alone.137,138

These positive clinical data mean that this treatment currently rep-
resents one of the main clinical study pathways for the treatment
of these diseases.

Conclusion

Respiratory tract affectation is  frequent in  some types of vasculi-
tides, fundamentally in  those associated with ANCA. The clinical,
radiological and histopathological presentations are  also variable
and condition evolution. A clinical orientation and early diagno-
sis are therefore necessary because, thanks to new treatments and
despite being potentially severe diseases, the prognosis of  these
patients has improved considerably.138
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and  review of the literature. Am J  Surg Pathol. 1981;5:779–88.

31. Fishbein GA, Fishbein MC. Lung vasculitis and alveolar hemorrhage: pathology.
Semin Respir Crit Care Med. 2011;32:254–63.

32. Schwarz MI,  Brown KK.  Small vessel vasculitis of the lung. Thorax.
2000;55:502–10.

33.  Lara AR, Schwarz MI.  Diffuse alveolar hemorrhage. Chest. 2010;137:1164–71.
34. Ewan PW,  Jones HA, Rhodes CG, Hughes JM.  Detection of intrapulmonary

hemorrhage with carbon monoxide uptake: application in Goodpasture’s syn-
drome. N Engl J  Med. 1976;295:1391–6.

35. Casian A, Jayne D. Management of alveolar hemorrhage in lung vasculitides.
Semin Respir Crit Care Med. 2011;32:335–45.

36. De Groot K, Rasmussen N, Bacon PA, Tervaert JW,  Feighery C,  Gregorini G, et al.
Randomized trial of cyclophosphamide versus methotrexate for induction of
remission in early systemic antineutrophil cytoplasmic antibody-associated
vasculitis. Arthritis Rheum. 2005;52:2461–9.

37. Stone JH, Merkel PA, Spiera R, Seo P, Langford CA,  Hoffman GS, et al., RAVE-
ITN Research Group. Rituximab versus cyclophosphamide for ANCA associated
vasculitis. N Engl J  Med. 2010;363:221–32.

38. Mukhtyar C, Guillevin L,  Cid MC,  Dasgupta B, De Groot K, Gross W, et al.,
European Vasculitis Study Group. EULAR recommendations for the manage-
ment of primary small and medium vessel vasculitis. Ann  Rheum Dis. 2009;68:
310–7.

39. Jones RB, Tervaert JW,  Hauser T,  Luqmani R, Morgan MD,  Peh CA, et al., Euro-
pean Vasculitis Study Group. Rituximab versus cyclophosphamide in ANCA
associated renal vasculitis. N Engl J  Med. 2010;363:211–20.

40. Brihaye B, Aouba A, Pagnoux C, Cohen P, Lacassin F, Guillevin L.  Adjunction
of  rituximab to steroids and immunosuppressants for refractory/relapsing
Wegener’s granulomatosis: a study on 8 patients. Clin Exp Rheumatol. 2007;25
Suppl. 44:S23–7.

41. Lovric S, Erdbruegger U, Kümpers P, Woywodt A, Koenecke C,  Wedemeyer
H,  et al. Rituximab as rescue therapy in anti-neutrophil cytoplasmic antibody-
associated vasculitis: a single-centre experience with 15  patients. Nephrol Dial
Transplant. 2009;24:179–85.

42. Walsh M,  Merkel PA, Mahr A, Jayne D. A systemic review and meta-analysis of
relapses in ANCA-associated vasculitis: what is  the  effect of low-dose corticos-
teroids? J Am Soc Nephrol. 2007;19:PO919.

43. Jayne D,  Rasmussen N, Andrassy K, Bacon P, Tervaert JW,  Dadoniené J, et al.,
European Vasculitis Study Group. A randomized trial of maintenance ther-
apy for vasculitis associated with antineutrophil cytoplasmic autoantibodies.
N  Engl  J  Med. 2003;349:36–44.

44. Hiemstra TF, Walsh M,  Mahr A, Savage CO, De Groot K,  Harper L, et al.
Mycophenolate mofetil vs  azathioprine for remission maintenance in antineu-
trophil cytoplasmic antibody-associated vasculitis: a  randomized controlled
trial. JAMA. 2010;304:2381–8.

45. Framssen CF, Stegeman CA, Kallenberg CG, Gans RO, De Jong PE, Hoorntje SJ,
et  al.  Antiproteinase-3 and antimyeloperoxidase-associated vasculitis. Kidney
Int. 2000;57:2195–206.

46. Cordier JF, Valeyre D,  Guillevin L, Loire R, Brechot JM.  Pulmonary
Wegener’s granulomatosis: a clinical and imaging study of 77  cases. Chest.
1990;97:906–12.

47. Reuter M,  Schnabel A, Wesner F, Tetzlaff K,  Risheng Y, Gross WL, et  al. Pul-
monary Wegener’s granulomatosi: correlation between high-resolution CT
findings and clinical scoring of disease activity. Chest. 1998;114:500–6.

48. Komócsi A, Reuter M,  Heller M,  Muraközi H, Gross WL, Schnabel A. Active
disease and residual damage in treated Wegener’s granulomatosis: an obser-
vational study using pulmonary high-resolution computed tomography. Eur
Radiol. 2003;13:36–42.

49. Gonzalez-Gay MA,  Garcia-Porrua C, Guerrero J, Rodriguez-Ledo P, Llorca J.  The
epidemiology of the primary systemic vasculitides in northwest Spain: impli-
cations of the Chapel Hill Consensus Conference definitions. Arthritis Rheum.
2003;49:388–93.

50.  Fauci AS, Haynes BF, Katz P, Wolff SM.  Wegener’s granulomatosis: prospective
clinical  and therapeutic experience with 85  patients for 21 years. Ann Intern
Med. 1983;98:76–85.

51. Hoffman GS, Kerr GS, Leavitt RY, Hallahan CW,  Lebovics RS, Travis WD,  et al.
Wegener’s granulomatosis: an  analysis of 158 patients. Ann Intern Med.
1992;116:488–98.

52. Daum TE, Specks U, Colby TV, Edell ES,  Brutinel MW, Prakash UB, et al. Tra-
cheobronchial involvement in Wegener’s granulomatosis. Am J  Respir Crit Care
Med. 1995;151:522–6.

53. Bambery P, Sakhyja V, Behera D, Deodhar SD. Pleural effusions in Wegener’s
granulomatosis: report of five patients and a  brief  review of the literature.
Scand J  Rheumatol. 1991;20:445–7.

54. Manganelli P, Fietta P, Carotti M,  Pesci A, Salaffi F. Respiratory system involve-
ment in systemic vasculitides. Clin Exp Rheumatol. 2006;24:S48–59.

55. Rockall  AG, Rickards D, Shaw PJ. Imaging of the pulmonary manifestations of
systemic disease. Postgrad Med  J. 2001;77:21–38.

56.  Seo JB, Im JG, Chung JW,  Song JW,  Goo JM,  Park JH, et al. Pulmonary vasculitis:
the  spectrum of radiological findings. Br J  Radiol. 2000;73:1224–31.

57. Komócsi A, Reuter M,  Heller M,  Muraközi H, Gross WL, Schnabel A. Active
disease and residual damage in treated Wegener’s granulomatosis: an obser-
vational study using pulmonary high resolution computed tomography. Eur
Radiol. 2003;13:36–42.

58. Lynch III JP, White E, Tazelaar H, Langford CA. Wegener’s granulomatosis:
evolving concepts in treatment. Semin Respir Crit  Care Med. 2004;25:491–521.

59. Travis WD.  Pathology of pulmonary vasculitis. Semin Respir Crit Care Med.
2004;25:475–82.

60. Kallenber CG. Antineutrophil cytoplasmic autoantibody-associated small-
vessel vasculitis. Curr Opin Rheumatol. 2007;19:17–24.

61.  Boomsma MM,  Stegerman CA, Van der Lejj MJ,  Oost W,  Hermans J, Kallenberg
CG, et al. Prediction of relapses in Wegener’s granulomatosis by  measurement
of  antineutrophil cytoplasmic antibody levels: a prospective study. Arthritis
Rheum. 2000;43:2025–33.

62.  Villiger PM, Guillevin L. Microscopic polyangiitis: clinical presentation.
Autoimmun Rev. 2010;9:812–9.

63. Lee RW,  D’Cruz DP. Pulmonary renal vasculitis syndromes. Autoimmun Rev.
2010;9:657–60.

64.  Takahashi K,  Hayashi S, Ushiyama O, Sueoka N, Fukuoka M, Nagasawa K. Devel-
opment of microscopic polyangiitis in patients with chronic airway disease.
Lung. 2005;183:273–81.

65. Lauque D, Cadranel J, Lazor R, Pourrat J, Ronco P, Guillevin L, et al. Micro-
scopic polyangiitis with alveolar hemorrhage: a study of 29 cases and review of
the literature. Groupe d’Etudes et  de Recherche sur les Maladies «Orphelines»

Pulmonaires. Medicine (Baltimore). 2000;79:222–33.
66. Pagnoux C,  Guilpan P, Guillevin L.  Churg-Strauss syndrome. Curr Opin Rheuma-

tol.  2007;19:25–32.
67. Lanham JC,  Elkon KB, Pusey CD, Hughes GR. Systemic vasculitis with asthma

and eosinophilia: a clinical approach to  the Churg-Strauss syndrome. Medicine
(Baltimore). 1984;63:65–81.

68. Guillevin L, Cohen P, Gayraud M,  Lhote F, Jarrousse B,  Casassus P.  Churg-Strauss
syndrome. Clinical study and long-term follow-up of 96 patients. Medicine
(Baltimore). 1999;78:26–37.

69. Tawl A, Diab K, Arayssi T.  Leukotriene antagonists and the Churg-Strauss syn-
drome. Semin Arthritis Rheum. 2002;31:218–27.

70.  Cooper SM, Libman BS, Lazrovich M. Churg-Strauss syndrome in a group of
patients receiving fluticasone for asthma. J  Rheumatol. 2002;29:2651–2.

71.  Della Rossa A, Baldini C, Tavoni A, Tognetti A, Neglia D,  Sambuceti G, et al.
Churg-Strauss syndrome: clinical and serological features of 19 patients from
a single Italian centre. Rheumatology. 2002;41:1286–94.

72. Hirasaki S, Kamei T, Iwasaki Y, Miyatake H, Hiratsuka I,  Horiike A, et al.
Churg-Strauss syndrome with pleural involvement. Intern Med. 2000;39:
976–8.
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