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Abstract

Anti-neutrophil cytoplasmic antibodies (ANCA) vasculitides are immune-mediated disorders that
primarily affect small blood vessels of the airway and kidneys. Lung involvement, one of the
hallmarks of microscopic polyangiitis and granulomatosis with polyangiitis, is associated with
increased mortality and morbidity. In recent years, several retrospective series and case reports
have described the association of interstitial lung disease (ILD) and ANCA vasculitis, particularly
those positive for ANCA specific for myeloperoxidase. In the majority of these patients
pulmonary fibrosis occurs concurrently or predates the diagnosis of ANCA vasculitis. More
importantly, these studies have shown that ILD has an adverse impact on the long-term prognosis
of ANCA vasculitis. This review focuses on the main clinical and radiologic features of
pulmonary fibrosis associated with anti-neutrophil cytoplasmic antibodies. Major histopathology
features, prognosis and therapeutic options are summarized.
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Introduction

Anti-neutrophil cytoplasmic antibodies (ANCA) are autoantibodies specific for antigens
located in the cytoplasmic granules of neutrophils and lysosomes of monocytes [1]. The two
major autoantigen targets are myeloperoxidase (MPO-ANCA) and proteinase 3 (PR3-
ANCA). ANCA vasculitides (ANCA-V) are multisystem diseases characterized by
necrotizing vasculitis that predominantly affects small vessels [2]. The major
clinicopathologic variants of ANCA-V are granulomatosis with polyangiitis (GPA),
microscopic polyangiitis (MPA), eosinophilic granulomatosis with polyangiitis (EGPA), and
single-organ ANCA-V, including renal-limited ANCA vasculitis (RLV). Pulmonary
manifestations are a characteristic feature of ANCA-V [3], with the lung being involved in
85-90% of GPA patients during the course of their disease [4-6]. The frequency in MPA is
slightly lower, with reported prevalence of 25-55% [7-9]. In both disorders, lung
involvement has been associated with unfavorable outcomes [10-12].

During the last few years, an increasing number of publications have reported the
association between interstitial lung disease (ILD) and ANCA vasculitis. The objectives of
this review are 1) to describe the main clinical and radiologic manifestations of pulmonary
fibrosis (PF) associated with ANCA, 2) to detail major histopathological findings and
hypothesize physiopathogenic mechanisms involved in the development of this condition,
and 3) to summarize the outcome and therapeutic options for affected patients.

We performed a MEDLINE search for English language articles published between January
1970 and September 2016. The search strategy combined the following terms: “vasculitis,
ANCA, granulomatosis with polyangiitis, Wegener’s granulomatosis, microscopic
polyangiitis, eosinophilic granulomatosis with polyangiitis, Churg-Strauss syndrome,
myeloperoxidase or proteinase 3” and “interstitial lung disease, lung fibrosis, pulmonary
fibrosis, lung manifestations, thoracic manifestations, interstitial pneumonia or computed
tomography (CT)”. Full text of relevant articles were retrieved and reviewed. Additional
references quoted in these publications were checked. Data of >200 patients included in case
series [13-27] and case reports [28-42] constitute the basis of this review.

Epidemiology

Interstitial lung disease associated with ANCA is usually observed in patients older than 65
years old. The average age at presentation seems to be higher in MPA patients with PF than
in those with this systemic vasculitis described in general cohorts (66 vs 55 years,
respectively) [7,8,13-27], but similar to that reported in cases of idiopathic PF (IPF) [43,44].
Regarding gender, some series have reported a slight predomi-nance of men (60-65%),
although this has not been confirmed in other studies [13-26].

Pulmonary fibrosis occurs concurrently or antedates MPA in the majority of affected
individuals (Table 1). In previous reports, ILD precedes full vasculitis syndrome in 14-85%
of patients, appeared simultaneously with other organ involvement in 36—-67%, and was
reported after ANCA-associated disease in 8-21% [13-20,40,42,45-50]. In those cases
where PF was diagnosed before MPA, the time between both events ranges from a few
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months to 12 years. It must be noted that in most series PF was not biopsy-proven, and
diagnosis was based on the combination of clinical findings, pulmonary function tests (PFT)
and CT images.

Prevalence of ILD is higher in MPA than in GPA [15,18,51]. PF has been reported in 23% of
GPA cases [52] and in 2.7-45% of MPA patients. In these cases, interstitial disease was
usually identified at disease onset [7,11,17-20,48,53,54]. Importantly, there is a significant
predominance of MPO-ANCA in published series, i.e., 46—71% of all cases compared to 0—
29% for PR3-ANCA [13,27,51,52,54-56].

On the other hand, prevalence of ANCA in cohorts of individuals who initially presented
with isolated pulmonary fibrosis ranges between 4%-36% for MPO-ANCA and 2-4% for
PR3-ANCA [13,16,27,46,48,50,56-59]. During follow-up, 5-10% of ANCA negative
patients developed autoantibodies against MPO or PR3 (incidence of 12 cases per 1000
person years) [13,16,46,50,58]. In the latter group, presence of other autoantibodies, such as
rheumatoid factor, erythrocyte sedimentation rate (ESR) >40 mm/h, bronchoalveolar lavage
(BAL) eosinophilia and increased areas of low attenuation on CT have been suggested as
factors predicting the conversion to positive ANCA [58]. In large cohorts of patients with
idiopathic PF, 1.7-25.7% developed full MPA (Table 1) [16,50,58]. Prospective studies are
needed to clarify the precise prevalence and incidence of ILD in ANCA vasculitis.

Of relevance, frequency of ILD in ANCA vasculitis seems to be higher in Japan than in
Western populations [17,18,20,54,55,60]. Reasons for this particular association may
include a higher prevalence of MPO-ANCA positivity and increased frequency of lung
involvement and diffuse alveolar hemorrhage [11,61,62].

3. Clinical manifestations

Major symptoms of patients with ANCA-positive isolated pulmonary fibrosis are
progressive dyspnea (50-73%) and nonproductive cough (21-60%) [16,26,49,59]. Other
manifestations such as pulmonary hemorrhage and hemoptysis (5%) or constitutional
symptoms, i.e., fever (31%) and weight loss (5%) were observed less frequently [16,49,58].
In previous studies, ANCA titers did not correlate with the severity of PF [16]. In a small
case series, clinical presentation of patients with PF and positive ANCA did not differ from
their counterpart with negative autoantibodies [16,49,59].

In contrast, patients with ILD who fulfilled MPA criteria typically manifested with
constitutional symptoms (approximately 80%) and extra-pulmonary disease (70-100%)
[15]. In these cases, malaise (31-63%), fever (52-90%) and weight loss (52-58%) are
frequently detected at diagnosis [17,18,48,51]. In addition, vasculitic involvement is
common in the skin (8-31%), peripheral nervous system (8-53%), joints and muscle (23—
31%) or kidneys (57-100%) [13,17,18,48,51]. Pulmonary manifestations include
progressive breathlessness (30-100%), alveolar hemorrhage (21-49%) and chronic cough
(23-84%) [15,17,18, 20,48,51]. Of note, when comparing MPA patients with and without
PF, some authors have reported that the first usually exhibited less severe systemic
inflammatory response, manifested as lower ESR, higher levels of hemoglobin and
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importantly, reduced frequency of clinical evident diffuse alveolar hemorrhage, peripheral
nerve and kidney involvement [19,20].

4. Laboratory findings and pulmonary function test

In patients with MPA and ILD, ESR and C-reactive protein (CRP) were increased at disease
onset in 95% and 73-79%, respectively [48,51]. As expected, >60% of these cases also have
abnormal urinalysis [48,50]. In contrast, marked elevations of ESR and CRP were not
described in ANCA-positive PF. In this sense, most studies have found similar CRP levels in
patients with initially isolated lung fibrosis irrespective of their ANCA status [16,56,58,59].

Measurement of lung function is an important part of the evaluation of individuals with ILD.
These ancillary tests are used for assessing the pattern and severity of pulmonary
involvement. In both lung-limited ANCA-associated PF and MPA patients with PF, a
restrictive pattern with reduction in total lung capacity is the most frequent pattern reported
in spirometry (62-80%) [13,15,16,18,20,48,50,51]. Co-existing airflow obstruction can be
observed in one third of pulmonary function tests [18]. Other frequent findings include
reduction of the diffusing capacity (DLCO) and mild hypoxemia at rest (50% of cases)
[13,15,18,20, 21,48,49]. During follow-up, PFT tend to deteriorate as ILD progresses. This
was evidenced in a previous study of patients with ILD and ANCA vasculitis, where after a
mean of 5 years, basal values of forced expiratory volume in 1 s (FEV1), vital capacity and
DLCO were reduced in 29%, 23% and 46%, respectively [18].

BAL features include an increased cell count in 60% of patients, with neutrophilia being the
most frequent finding (40-87% of cases) [13,16, 51]. Lymphocytosis and eosinophilia were
reported in 20% and 26%, respectively [13,16]. Evidence of acute or chronic alveolar
hemorrhage was observed in half of the samples [13]. When compared to idiopathic PF,
some authors have reported that those cases associated with ANCA exhibited an increased
percentage of BAL neutrophils and eosinophils [58,59]; however, other studies have
disputed these results [13,63].

5. Imaging

Interstitial lung lesions are a frequent finding in radiologic studies of ANCA-V patients [64].
In a cohort of 150 MPA individuals, CT images obtained before treatment showed that 97%
presented at least one lung abnormality, including interstitial lung changes in 66% [64].
Similarly, in another study that included 62 MPO-ANCA cases (51 with MPA), 82% had an
abnormal CT scan, 94% of which displayed findings suggestive of interstitial involvement
[65]. Most of these interstitial lesions are non-specific and only a small number of patients
will actually show a CT pattern corresponding to some specific idiopathic interstitial
pneumonia, such as usual interstitial pneumonia (UIP) or non-specific interstitial pneumonia
(NSIP) [64,66].

The major CT features of ILD associated with MPA include ground glass opacities (23—
94%) (histologically corresponding to interstitial chronic inflammation, alveolar hemorrhage
and areas of fibrosis), reticular shadowing (41-77%), interlobular septal thickening (41—
71%), consolidations (23-78%) and honeycombing (23-52%) [17,18,48,64,65]. Airway
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abnormalities are reported in the form of bronchiolitis (55%), bronchial wall thickening
(44%) or bronchiectasis (32-38%) [17,64]. With respect to distribution, interstitial
involvement was reported to be symmetrical in 50-100% of patients, affecting
predominantly the lung periphery and lower areas [15,18,48,65]. In one study, interstitial
disease affected >40% of pulmonary parenchyma in >60% of patients [17].

Using the ATS/ERS International Multidisciplinary Consensus Classification of the
Idiopathic Interstitial Pneumonias criteria [66,67], the most frequent radiological pattern is
that of UIP (50-57%), followed by NSIP (7-31%), and desquamative interstitial pneumonia
(14%) (Fig. 1) [15,17,18,20,51]. Combined pulmonary fibrosis with emphysema has been
recently reported in MPA patients [35,51,64,68]. Importantly, 4-40% of studied cases will
not fit any specific CT-pattern [15,17,18,20,51].

During follow-up of treated patients, some of the interstitial changes may resolve partially or
completely, i.e., ground glass opacities (GGO), reticular pattern, interlobular septal
thickening and consolidations [64]. On the other hand, honeycombing, usually consistent
with late-stage interstitial fibrosis, tend to remain unchanged or progressed [17, 21,63,65].
These data suggested that both fibrosing and inflammatory processes usually coexist in
diverse ratios [64].

In cases with MPO-ANCA positive ILD but without generalized involvement, UIP is also
the most common abnormal pattern [13,16,27,46,58,63]. With regard to PR3-ANCA PF, a
small series reported UIP or possible UIP in 38% and NSIP in 31% [56]. In these patients,
CT may show honeycombing (37-100%), GGO (25-100%), consolidations (0—78%),
nodules (0-45%), cyst (27%), traction bronchiectasis (80-100%), thickening of
bronchovascular bundles (51%) or interlobular septal thickening (45%) [13,16,26,27,49,58].
In the reviewed studies, fibrotic changes were usually extensive, subpleural and commonly
affected the lower lung fields [16,26]. Similarly to that described above for clinical
manifestations, no major significant differences in CT images were found between ANCA-
positive and ANCA-negative PF [16,58,59]. Overall, there are wide ranges of presentations
of pulmonary involvement in the available small studies of ANCA-V lung disease.

6. Histopathology

The histologic features of pulmonary involvement associated with ANCA vasculitis have
been described in detail in previous reports [45, 69]. In these studies, interstitial lesions were
a common feature of C-ANCA (usually PR3-ANCA) and P-ANCA (usually MPO-ANCA)
patients, observed in 100% and 57% of specimens, respectively [45]. In particular,
interstitial fibrosis was documented in 16-48% of the reported patients, being focal in most
of the analyzed samples [45,69]. In 6% of cases, interstitial fibrosis was the dominant
pathologic finding [69].

In studies that specifically described the characteristics of patients with ILD associated with

MPA and those with ANCA-positive PF, UIP was the most frequent histological pattern (46—
100%) (Fig. 2) [13,15-18,26,27,48,56,58,63]. In these specimens, marked dense fibrosis and
honeycombing areas were common [17,26,27]. Of note, although NSIP was the main pattern
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in <15% of samples, most cases with UIP also showed NSIP-like areas as a minor
component [26,27]. When comparing patients with UIP and MPO-ANCA and those with
idiopathic UIP, more prominent interstitial inflammation, presence of lymphoid follicles and
small airway involvement were more frequent in the former [27,59]. Of note, the presence of
active capillaritis or vasculitis has been rarely reported in specimens with ANCA-positive PF
[13,26,27, 58,59].

7. Pathophysiology

In complex autoimmune diseases such as ANCA vasculitis, diverse mechanisms operate in
leading to different disease features, such as glo-merulonephritis or pulmonary involvement.
Regarding ILD, there are several potential mediators that may contribute to the development
of this complication in ANCA vasculitis. Pulmonary fibrosis might be the end result of
iterative episodes of intra-alveolar hemorrhage [30,36, 70]. In this sense, previous series
have reported histologic evidence of acute or chronic hemorrhage in more than half of lung
biopsies of ANCA patients [69]. Of relevance, most of these individuals did not present
overt manifestations of diffuse pulmonary bleeding, indicating that subclinical episodes are
common and frequently overlooked [20,69, 71]. In the same line, hemosiderin-laden
macrophages, markers of chronic alveolar bleeding, were found to be increased in BAL fluid
of pa-tients with pulmonary involvement secondary to ANCA-V but not in ILD-associated
with other autoimmune diseases, i.e., systemic lupus er-ythematosus, inflammatory
myopathies or systemic sclerosis [70]. In addition, some of the initial CT images of
consolidation consistent with alveolar bleeding evolved into areas of honeycombing during
long-term follow-up of ANCA patients [65].

Although intra-alveolar hemorrhage may be an important event in the development of ILD,
additional factors should be of relevance, as pulmonary fibrosis does not appear to be
common in anti-glomerular basement membrane disease, an immune-complex vasculitis
clinically characterized by pulmonary hemorrhage [18]. In this regard, it has been suggested
that MPO-ANCA per se may play a direct role in the pathogenesis of lung fibrosis [71]. A
previous study reported that the activation of MPO by anti-MPO ANCA resulted in the
production of major oxidant products. One of these reactive oxygen species, i.e.,
hypochlorous acid, was able to trigger fibroblast proliferation in vitro. In addition, MPO-
ANCA may contribute to pulmonary tissue injury after local release of proteloytic enzymes
of activated neutrophils [72]. In fact, one of these enzymes, i.e., elastase, is able to induce
pulmonary fibrosis in experimental mice [73,74].

Damage induced by eosinophils and neutrophil extracellular traps (NETSs) could also play a
role. Extensive tissue eosinophilia has been reported in specimens of ANCA pulmonary
tissue with marked interstitial fibrosis [69]. Previously, it was shown that lung fibroblasts
might influence function and survival of eosinophils [75]. Additionally, BAL eosinophilia
has been suggested as a marker of progressive pulmonary fibrosis [76]. On the other hand, it
is well known that NETS are released by ANCA-activated neutrophils [77]. These
extracellular traps have the ability to activate lung fibroblasts and promote their
differentiation into myofibroblasts [78], prominent cells recruited intensively toward fibrotic
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areas in ANCA specimens [39]. Other factors that may be relevant include tobacco toxicity
and chronic lung parenchymal ischemia [13,20,39,79].

Although the histologic pattern (UIP) observed in MPA seems to be the same as in IPF,
some relevant pathogenic mechanisms described in the latter have not been demonstrated in
ANCA-V. For example, the key role of epithelial apoptosis, which arises from continued
alterations of the epithelium, and of epithelial mesenchymal transformation in IPF has not
been shown in ANCA-V-related lung fibrosis [39,80]. In contrast, the role of neutrophils and
the complement system in IPF seems negligible as opposed to their important role in the
pathogenesis of the ANCA disease.

In summary, it seems probable that repeated episodes of inflammatory alveolar capillary
injury causes generation of a reactive fibrotic state, characteristic of ANCA-associated PF
[39,81,82]. The lack of appropriate animal models exploring ANCA-induced lung
pathology, especially long-term injury when PF develops, has hampered advances in this
field.

8. Treatment

Treatment of ANCA-V involves induction of remission using highly potent
immunosuppressive drugs, followed by a maintenance phase to prevent relapses and chronic
damage [83]. Although regimen options for initial therapy of ANCA patients are well
established [84], there is limited data on how to treat the particular subset of cases with ILD.
In fact, this specific lung problem is not mentioned in recent publications providing
recommendations for the management of ANCA-V [84-86].

Most of the available information for treatment of ILD in ANCA-V de-rives from
retrospective studies as no controlled clinical trials have ad-dressed this issue. In the
reviewed case series, administered therapy was different in patients with or without extra-
pulmonary manifesta-tions. For those with a diagnosis of MPA, treatment for remission
induction usually followed standard recommendations and included systemic
glucocorticoids (88—100%) in combination with cyclophosphamide (16—-92%) or rituximab
(10%) [15,18,37,48,51]. Azathioprine or mycophenolate mofetil were used as maintenance
therapy [15].

In contrast, patients with ILD and positive ANCA who did not fulfill MPA criteria received
non-uniform therapy that included small dosages of corticosteroids alone or in combination
with azathioprine, cyclosporine, colchicine, infliximab, interferon-gamma, mizorbine or A~
acetylcysteine (44-80%) [13,26,58]. Progressive respiratory failure was the main indication
for immunosuppressive drugs in this last group of patients [58].

The effect of treatment in ILD progression is controversial. On the one hand, some studies
have showed clinical or radiological improvement in 80% of patients while on
immunosuppressive therapy [16,28, 59]. In a series of 49 ANCA-V patients with PF, 1-and
5-year survival rates were significantly better for those that received glucocorticoids in
combination with cyclophosphamide or rituximab as induction ther-apy than in those who
were treated with corticosteroids alone [51]. In addition, immunosuppressive therapy might
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be associated with a reduction in the development of full-blown MPA in patients initially
pre-sented as isolated PF with positive MPO ANCA [50,58,59]. On the other hand and in
sharp contrast, most of the retrospective publications re-ported that the disease remained
unchanged or deteriorated in the majority of patients, even in presence of clinically
quiescent systemic vasculitis [15,18,26]. The lack of reliable tissue biopsies confirming the
type of ILD and the absence of a definitive staging system for assessing the severity of ILD
are undoubtedly some of the main reasons for these contradictory results. In addition,
radiological findings caused by an inflammatory abnormality, like GGO, tend to resolve
completely after treatment whereas chronic forms of lung fibrosis (honeycombing), usually
remain unchanged [30]. Although no clear conclusions can be drawn about the initial
treatment of ILD-associated with ANCA, it is recommended that general measures are
instituted as required: supplemental oxygen, pulmonary rehabilitation and influenza and
pneumo-coccal vaccination.

Evaluation of efficacy and safety of immunosuppressive drugs in well-controlled clinical
trials is an unmet need in this field. Based on the experience obtained for the treatment of
ILD-associated with other autoimmune disorders, such as systemic sclerosis (SSc) or
inflam-matory myopathies, mycophenolate mofetil and rituximab could be emerging options
for patients with PF associated with ANCA. In system-ic sclerosis, results of a recent
clinical trial and observational studies showed that mycophenolate mofetil was associated
with stabilization or modest improvement of PFT and dyspnea in patients with progressive
ILD [87-89]. Similar results have been reported in polymyositis/dermatomyositis where
additionally, this drug exhibited a corticosteroid sparing effect [89]. Treatment with
monoclonal antibody rituximab has been associated with stabilization of lung function in
small case series of patients with refractory systemic sclerosis ILD, autoimmune myopathies
and mixed connective tissue disorder [90-92].

In the future, novel anti-fibrotic therapies (pirfenidone and nintedanib) designed for
idiopathic pulmonary fibrosis might be tested in ANCA related ILD. Pirfenidone, an oral
pyridine with anti-inflammatory, and anti-fibrotic effects seems to slow progression and to
improve survival of patients with IPF [93,94]. In addition, treatment with nintedanib, an oral
tyrosine kinase inhibitor has been associated stabili-zation of lung fibrosis [95]. Both drugs
reveal good safety profile.

Finally, it is important to include the following items into a research agenda: a) The
establishment of an international registry of ILD in ANCA vasculitis. This is of relevance as
the ANCA-V are infrequent diseases, with different prevalence according to geographical
regions. Such inter-national efforts have been fruitful in defining disease spectra around the
world; b) If possible, the creation of adequate biobanks with tissue and individual cells
samples at early and late disease phases, in order to mechanistically study these diseases at
different time points; c) Pro-spective randomized clinical trials which incorporate not only
immuno-suppressants, but also other pharmacologic and non-pharmacologic measures
which could provide better outcomes, d) More objective mea-surements of severity of lung
disease with spirometry and potentially DLCO, and e) Adequate, standardized follow-up.
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9. Outcome

ILD has an adverse impact on the long-term prognosis of MPA patients. Most of the series
that compare MPA patients with and without PF reported that ILD was associated with poor
prognosis and reduced survival [13,15,17,26,96]. In two recent publications, mortality was 2
to 4 times higher in MPA patients with PF [7,19]; although this has not been confirmed by
others [18].

In the analyzed series of MPA patients with PF, one-third developed chronic respiratory
insufficiency requiring long-term oxygen therapy [51] and 31-85% died during follow-up
(Table 1) [13,18,20,26,48,58]. Mean time from presentation to death was 3.5-6 years
[13,17,18,58]. In addition, 5-year survival was only 29-60% [13,18,19,55]. Primary causes
of death include acute exacerbations, sepsis and progressive lung involvement with end stage
respiratory failure [15,17,18,51,58].

In patients with PF and no systemic vasculitis, ANCA-positive and ANCA-negative patients
have similar survival rates [13,16,56,58,59,54]. In contrast, in a large cohort of 504 patients
with isolated pulmonary fi-brosis, 5-and 10-year mortality rates were significant lower in
ANCA-positive patients (61% and 86% vs 38% and 70% for ANCA-negative cases) [50]. In
this study, PR3-ANCA (vs MPQ), age >65 years and base-line DLCO <70% were associated
with increased mortality [50]. In addi-tion, a correlation between ANCA titer and mortality
has been reported by some authors [16,58]. As in the case of generalized MPA, causes of
death in this group included progressive deterioration of pulmonary function and infections
[26].

10. Conclusions

ILD is an uncommon complication of MPO-ANCA and PR3-ANCA vasculitis that is
associated with poor prognosis. Most of the time, pulmonary fibrosis develops before or
occurs simultaneously with onset of systemic vasculitis symptoms. ANCA vasculitis should
be included in the differential diagnosis of “idiopathic” pulmonary fibrosis. ANCA testing
should be included in the diagnostic workup of interstitial pneumonia and pulmonary
fibrosis both at onset and periodically during the disease course.

Large cohorts of patients with ANCA-associated interstitial pneumonia and fibrosis should
be established (preferably by international col-laboration, and with an accompanying tissue
biobank) to a) document geographic differences in incidence and prevalence, b) identify
factors that may be involved in the development of PF in ANCA-associated vasculitis (e.g.
synergistic environmental factors such as air pollution), c) determine the clinical course
including transition to systemic vasculitis, perform controlled clinical trials to create
optimum treatment protocols for this special subpopulation of ANCA patients.
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Take-home messages

. Diffuse interstitial lung disease and pulmonary fibrosis may be clinical
manifestations of anti-neutrophil cytoplasmic antibodies (ANCA) vasculitis.

. The most common ANCA associated with ILD are those directed against
myeloperoxidase (MPO-ANCA).

. Pulmonary fibrosis occurs concurrently or precedes to ANCA vasculitis in the
majority of affected individuals.

. Usual interstitial pneumonia (UIP) is the most frequent radiological pattern in
ANCA positive disease.

. Interstitial lung disease has an adverse impact on the long-term prognosis of
ANCA vasculitis.
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Fig. 1.
High-resolution computed tomography images of the two major patterns of interstitial

pneumonia associated with ANCA. Representative features of usual interstitial pneumonia
(UIP) are shown in A-D: honeycombing, cysts, and reticular opacities with basal and
subpleural predominance. Nonspecific interstitial pneumonia (NSIP), characterized by
patchy ground-glass opacities and traction bronchiectasis, is depicted in £-F. Courtesy of Dr.
Lya Pensado.
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Fig. 2.

Higstopathology findings of interstitial lung disease associated ANCA. Usual interstitial
pneumonia hallmarks are shown in A-C: marked variation in histologic appearance,
fibroblast foci (A), patchy interstitial fibrosis (B), and honeycomb changes (C). Nonspecific
interstitial pneumonia is characterized by diffuse alveolar wall thickening produced by
fibrosis (D) and interstitial inflammation without fibrosis (E). Nonspecific interstitial
pneumonia does not have significant fibroblastic foci or honeycombing (F). H&E stain.
Courtesy of Dr. Rosa Maria Rivera-Rosales.
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