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20D ABSTRACT Coor

Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) comprises systemic disorders, mainly GPA and MPA,
characterized by small- and medium-vessel inflammation with frequent pulmonary involvement. Thoracic manifestations
are diverse and include tracheobronchial disease, pulmonary nodules and cavitary lesions, diffuse alveolar hemorrhage,
interstitial lung disease, bronchiectasis, and pleural involvement, each with distinct clinical and radiological features.
Diagnostic evaluation requires integration of clinical findings, high-resolution CT, pulmonary function tests, bronchoscopy,
and histopathology, while excluding infectious and malignant causes. Tuberculosis remains a major diagnostic challenge,
particularly in endemic regions, due to overlapping clinical, radiological, and even serological features. Treatment typically
involves high-dose glucocorticoids with cyclophosphamide or rituximab, with management tailored according to the extent
and pattern of pulmonary involvement. Close monitoring is especially important in patients with MPO-ANCA positivity and
interstitial lung disease, given the risk of progression to systemic vasculitis.
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INTRODUCTION

Antineutrophil cytoplasmic antibody (ANCA)-
associated vasculitis (AAV) represents a group
of systemic vasculitides that predominantly
affect small and medium sized vessels [1]. AAV is
classified into three main clinical subtypes, each
characterized by distinct pathological, serological,
and clinical features.

1. Granulomatosis with  Polyangiitis (GPA),
formerly known as Wegener’s granulomatosis,
frequently involves the kidneys as well as the
upper and lower respiratory tracts.

2. Microscopic  polyangiitis  (MPA),  which
commonly affects the kidneys and lungs, is
characterized by necrotizing vasculitis without
granulomatous inflammation.

3. Eosinophilic Granulomatosis with Polyangiitis
(EGPA), previously known as Churg-Strauss
syndrome, is typically characterized by asthma,
peripheral blood eosinophilia, and multisystem
organ involvement.

Each subtype exhibits a distinctive pattern of
pulmonary involvement, which plays a pivotal role
in establishing the diagnosis, guiding therapeutic
strategies, and determining prognosis. This
review discusses the main thoracic manifestations
observed in GPA and MPA.

1. Tracheobronchial involvement

Tracheobronchial involvement is common in
GPA and is characterized by inflammation of the
tracheobronchial mucosa, which can lead to
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ulceration, tracheo- and/or bronchomalacia, and
subglottic stenosis. Mucosal lesions are typically
segmental and focal, presenting with inflammation
and mucosal ulceration, and may lead to fibrosis,
stenosis, or airway malacia if cartilage is involved.
Subglottic stenosis, defined as narrowing of the
airway just below the vocal cords, is the most
common tracheobronchial manifestation in GPA
[2]. Symptoms such as stridor, hoarseness, and
dyspnea require urgent evaluation and may
necessitate tracheostomy in severe cases. Biopsy
of tracheobronchial lesions often reveals non-
specific mucosal inflammation and fibrosis, while
overt vasculitis is rarely observed [3]. Treatment
includes high-dose systemic glucocorticoids,
cyclophosphamide,  or  rituximab.  Airway
obstruction secondary to fibrosis or scarring can be
managed with balloon dilation, laser ablation, local
steroid injections, cryotherapy, or rarely surgical
interventions [3,4].

2. Pulmonary nodules, masses, and
consolidations

Pulmonary nodules are common in GPA, although
they may occur in all types of AAV. They are present
in 40-70% of GPA patients at presentation, and are
often bilateral, frequently associated with infiltrates
or consolidations. Cavitation occurs in 20-50% of
nodules [5,6]. These nodules are often subpleural,
vary in size from a few millimeters up to 10 cm,
and may cavitate as they enlarge. Cavities typically
have thick, irregular walls and lack calcification.
The halo sign, defined as ground-glass opacity
surrounding a nodule, is frequently seen and
indicates accompanying alveolar hemorrhage. Air
bronchograms within nodules are also typical.

The differential diagnosis of pulmonary nodules
and masses in GPA/MPA includes tuberculosis
(TB), septic emboli, multiple abscesses, fungal
infections, hematogenous metastases, lymphoma,
and organizing pneumonia. Clinical, radiological,
histopathological, microbiological, and serological
findings are essential for establishing the correct
diagnosis. Exclusion of malignancy is crucial before
diagnosing AAV. Radiologically, the development
of nodules and masses within days to weeks
makes malignancy less likely. Importantly, TB
and other infectious causes must be excluded to
avoid misdiagnosis and inappropriate initiation of
immunosuppressive therapy.

The diagnostic evaluation must encompass
acid-fast bacilli (AFB) staining, fungal stains, and
microbiological cultures [7]. In regions where TB is
endemic, the differential diagnosis is particularly
challenging due to overlapping clinical and
radiological features of both diseases. In cases
of large cavitary lesions, a negative sputum AFB
smear may help rule out active TB. Detection of
AFB in tissue samples is difficult, therefore real-time
polymerase chain reaction (PCR) testing can be
performed. However, clinicians should recognize
that PCR results may remain positive for years
in patients with a prior history of TB treatment,
and a negative PCR result does not conclusively
exclude TB [8]. Accurate diagnosis requires biopsy
of pulmonary lesions, sputum microscopy, and a
multidisciplinary evaluation. Interferon-gamma
release assays (e.g., QuantiFERON-TB) and c-ANCA
testing may aid in differentiating TB from GPA.
Importantly, ANCA positivity can be observed in
the context of TB infection, which may create a
complex diagnostic dilemma [9].

The treatment of pulmonary nodules in AAV
depends on the extent of disease involvement.
Localized disease is typically managed with
methotrexate and systemic corticosteroids,
whereas systemic involvement requires a
combination of high-dose glucocorticoids with
either cyclophosphamide or rituximab. Although
individual responses to therapy may vary, treatment
should be continued as long as there is radiological
evidence of lesion regression [1,3].

3. Diffuse alveolar hemorrhage

Diffuse alveolar hemorrhage (DAH) can be defined
as the leakage of blood into the alveolar spaces
due to increased capillary wall permeability from
capillaritis, resulting in impaired oxygenation.
Clinical manifestations may include dyspnea,
hypoxemia, and anemia, depending on the
severity of organ involvement. Hemoptysis is often
absent or scant. DAH can cause life-threatening
hypoxemia, making early diagnosis and prompt
management essential. In patients suspected
of DAH, chest radiography can be performed as
the initial imaging modality; however, up to half
of these patients may have normal radiographic
findings [10]. If clinical suspicion persists, thorax CT
should be performed. Typical CT findings include
bilateral alveolar opacities, intra- and interlobular
septal thickening, ground-glass opacities, and a
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crazy-paving pattern. In the differential diagnosis
of DAH, it is essential to consider not only
other immune-mediated diseases, such as anti-
glomerular basement membrane disease and IgA
vasculitis, but also non-immune-mediated causes,
particularly infections, coagulation disorders, and,
hemodynamic factors. Bronchoalveolar lavage
(BAL) is considered the gold standard for diagnosis
andisalso crucial to identifying infectious processes
included in the differential diagnosis [3].

The primary treatment regimen consists of high-
dose glucocorticoids in conjunction with either
cyclophosphamide or rituximab. Mechanical
ventilation and admission to the intensive care
unit (ICU) may be necessary in severe cases.
Plasmapheresis is not advised for routine use per
EULAR guidelines [1].

4. Interstitial lung disease

AAV-associated interstitial lung disease (ILD)
represents a pulmonary involvement that most
commonly develops during the course of MPO-
ANCA-positive AAV.Clinically, patients often present
with nonspecific respiratory symptoms, such as
progressive exertional dyspnea and a chronic
nonproductive cough, which may evolve gradually
over weeks to months. ILD can be identified either
prior to the diagnosis of AAV or during follow-up.
High resolution thorax CT typically demonstrates
ground-glass  opacities, reticular  opacities,
interlobular septal thickening, consolidation, and
honeycomb patterns. In MPO-ANCA-positive AAV
patients, the most frequently observed radiological
pattern of ILD is the usual interstitial pneumonia
(UIP) and nonspecific interstitial pneumonia (NSIP)
,and, less frequently, desquamative interstitial
pneumonia (DIP). Pulmonary function tests reveal
a restrictive ventilatory defect accompanied by
reduced diffusing capacity for carbon monoxide
(DLCO) and decreased lung volumes.

At the time of diagnosis, ANCA positivity is
detected in approximately 5-10% of patients with
ILD [11]. In some patients, ANCA tests may be
negative at diagnosis but become positive during
follow-up. Notably, around 25% of MPO-ANCA
positive ILD patients subsequently develop MPA
[11-13]. Therefore, regular monitoring for systemic
manifestations of AAV is strongly recommended in
patients with MPO-ANCA positive ILD, even in the

absence of extrapulmonary involvement.

There is currently no clear consensus regarding
the use of immunosuppressive therapy in patients
with positive MPO-ANCA and concomitant ILD. In
cases of active MPA, immunosuppressive treatment
should be initiated. However, in patients with ILD
and positive ANCA, close monitoring for other
organ involvement is essential, given the potential
adverse effects ofimmunosuppressive therapy [13].
There are insufficient data regarding the efficacy
of antifibrotic agents (nintedanib, pirfenidone)
in AAV patients with interstitial fibrosis. In the
recently published guideline on the treatment of
progressive pulmonary fibrosis (PPF), antifibrotic
therapy is recommended for PPF secondary to
autoimmune ILDs, including vasculitides [14].
Nintedanib is the first-line agent recommended,
whereas pirfenidone is considered a second-line
option due to limited evidence.

5. Bronchiectasis

Theassociationbetweenbronchiectasisand AAV has
been described in case reports and small case series
[15,16]. The reported prevalence of bronchiectasis
among patients with AAV varies considerably in
the literature. A recent study reported a prevalence
of 19% in patients with AAV [16]. In patients with
MPA, the prevalence ranges between 16% and
37.9% [15-17]. Importantly, several studies have
demonstrated a strong association between anti-
MPO positivity and bronchiectasis [16].

Currently, there are no specific guidelines
for the management of patients with both
bronchiectasis and AAV. However, the presence
of bronchiectasis should not preclude the use of
intensive immunosuppressive therapies when
clinically indicated [16,17]. Due to the high risk of
respiratory infections, influenza and pneumococcal
vaccinations are recommended. Even in patients
without known airway colonization, bronchiectasis
warrants careful monitoring for infection,
especially during MPA follow-up. For patients
with  bronchial obstruction, bronchodilators
may be used regularly. In cases of co-existing
asthma, inhaled corticosteroids may be added.
Airway clearance techniques should be taught
by respiratory physiotherapists. Nebulized saline
or sterile water can facilitate mucus clearance,
especially if combined with pre-treatment using
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bronchodilatorsin patients pronetobronchospasm.
Regular use of mucolytics is not recommended,
but intermittent use may be considered for
patients with difficulty expectorating. If bacterial
colonization (e.g., Pseudomonas aeruginosa) is
detected, appropriate eradication therapy should
be considered.

6. Pleural involvement

Pleural effusion or pleuritis is reported in
approximately 5-20% of AAV patients, according to
various case series [18]. Early recognition of pleural
involvement may help prevent disease recurrence
or progression to other organ systems.

Diagnostic Methods for Pulmonary Involvement
in GPA/MPA

Diagnosis of pulmonary involvement in GPA/
MPA requires a comprehensive approach that
integrates clinical suspicion, serological testing,
imaging modalities, fiberoptic bronchoscopy, and,
when indicated, histopathological confirmation.
The clinical spectrum is highly variable. While
some patients may be asymptomatic, others may
present with symptoms depending on the site of
involvement, such as cough, dyspnea, hoarseness,
stridor, sputum production, hemoptysis, and
pleuritic chest pain, often accompanied by
constitutional symptoms [19]. On physical
examination, findings may range from subtle
crackles, wheezes, decreased breath sounds in the
presence of effusion, or overt signs of respiratory
distress in severe cases.

Thorax CT plays a pivotal role in the evaluation
of suspected AAV, allowing detailed assessment
of pulmonary nodules, cavitations, subpleural
lesions, airway inflammation, and stenoses, which
conventional chest radiography often fails to detect
[5]. It also provides more accurate visualization of
ILD and DAH. A baseline CT scan is recommended
prior to initiating immunosuppressive therapy to
document the extent of pulmonary involvement.
In patients with concomitant renal involvement,
non-contrast CT is preferred to minimize the risk of
contrast-induced nephropathy. Additionally, three-
dimensional reconstruction of the tracheobronchial
tree can further facilitate the evaluation of airway
involvement, particularly in cases with stenotic
lesions.

Pulmonary function tests provide valuable
information in the assessment of respiratory
involvement in AAV. Spirometry can help detect
extrathoracic obstruction, such as subglottic
stenosis, or intrathoracic obstruction in cases of
tracheobronchial involvement. In patients with
ILD, DLCO is typically reduced. For longitudinal
monitoring of ILD, a combination of spirometry,
DLCO measurement, and the six-minute walk test
(6MWT) is recommended to assess functional
impairment and disease progression [14].

Fiberoptic bronchoscopy is a useful tool in
GPA patients with suspected tracheobronchial
involvement, allowing targeted biopsies from
inflamed mucosaorlungparenchyma.However,due
to the small size of these samples, histopathological
evidence of granulomatous vasculitis may not
always be detected, and a negative result does
not exclude the diagnosis of GPA. Although
capillaritis can sometimes be observed in biopsies
from patients with DAH, the invasiveness and
associated risks of lung biopsy generally limit its
use as a routine diagnostic procedure. In cases of
suspected DAH, BAL from the affected segment
can provide important diagnostic information. A
progressively bloody return on sequential lavage
aliquots is suggestive of DAH. Cytological analysis
revealing =20% hemosiderin-laden macrophages
is considered diagnostic [20]. In addition, BAL
allows for microbiologic evaluation to help
exclude infectious causes, which is essential in the
differential diagnosis of pulmonary involvement in
AAV.

Lung biopsy may be indicated in patients
presenting with pulmonary nodules, masses,
or consolidation. CT-guided percutaneous or
thoracoscopic approaches can be utilized; however,
small tissue samples obtained via percutaneous
biopsy may limit the diagnostic yield. Targeted
biopsies from active, non-necrotic areas increase
the likelihood of obtaining a definitive diagnosis.
In GPA, histopathological examination typically
demonstrates necrotizing granulomatous
inflammation. To  exclude granulomatous
infections such as TB, appropriate special stains
and microbiologic cultures should always be
performed. Histopathologic examination provides
critical insight into the pulmonary manifestations
of AAV. In GPA, granulomas typically begin as
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neutrophilic microabscesses, which may cause
partial or complete vascular occlusion. Unlike
the well-formed granulomas observed in TB or
sarcoidosis, GPA granulomas are irregular and
consist of multinucleated giant cells surrounded
by plasma cells, lymphocytes, and dendritic cells.
Biopsies often reveal central necrosis, palisading
histiocytes, and multinucleated giant cells, with

necrosis evolving into liquefactive or coagulative
forms. Necrotizing or granulomatous vasculitis
may also be present in small arteries and veins,
frequently leading to vessel occlusion from
granulomas or thrombi. In contrast, MPA lacks
granulomatous inflammation, with pulmonary
capillaritis representing its characteristic histologic
hallmark.
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