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Abstract
Rationale: Idiopathic pulmonary fibrosis (IPF) is a progressive disease with poor prognosis. Patients with IPF represent a
heterogeneous population with several described clinical phenotypes. More recently, the development of antineutrophil cytoplasmic
antibody (ANCA)-associated vasculitis in IPF patients, with an incidence higher than that in the general population, has drawn
attention.

Patient concerns: A 64-year-old woman previously diagnosed with IPF presented to the emergency department with
hemoptysis and hypoxemic respiratory failure.

Diagnoses: High-resolution chest computed tomography revealed bilateral ground-glass opacities associated with areas of
consolidation superimposed on the patient’s fibrotic background pattern. Diffuse alveolar hemorrhage was confirmed by the
presence of hemorrhagic bronchoalveolar lavage fluid. Hematological and biochemical investigations revealed an inflammatory
syndrome, moderate anemia, and rapidly progressive glomerulonephritis. Serological analysis revealed perinuclear antineutrophil
cytoplasmic antibody positivity and high levels of antimyeloperoxidase antibodies antibodies. The patient underwent kidney biopsy,
which revealed necrotizing glomerulonephritis. Clinical and laboratory findings were diagnostic of microscopic polyangiitis with lung
and renal involvement.

Interventions:Cyclophosphamide in combination with methylprednisolone was administered as remission induction therapy. The
maintenance therapy consisted of mycophenolate mofetil and prednisone.

Outcomes: The patient achieved clinical, radiological, and serological remission within six weeks of treatment.

Lessons: The association between IPF and ANCA-associated vasculitis may represent a distinct clinical phenotype. Autoimmune
testing for ANCAs should be considered part of the diagnostic work-up and follow-up of patients with IPF because of the clinical and
therapeutic implications of developing vasculitis in an already vulnerable patient.

Abbreviations: ANCA = antineutrophil cytoplasmic antibody, IPF = idiopathic pulmonary fibrosis.
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1. Introduction

Idiopathic pulmonary fibrosis (IPF) is a progressive fibrosing
interstitial pneumonia of unknown cause that occurs primarily in
older adults, is limited to the lungs, and is characterized by the
histopathological pattern of usual interstitial pneumonia (UIP).
IPF is associated with poor prognosis, with a median life
expectancy of 2.5 to 3.5years after diagnosis.[1] The diagnosis of
IPF requires the exclusion of other known causes of interstitial
lung disease, such as domestic and occupational environmental
exposures, connective tissue disease, or drug toxicity.[2] Familial
IPF accounts for approximately 4% of all cases.[3]

Disease progression in an individual patient is difficult to
predict, as there is a well-recognized clinical heterogeneity of IPF.
Currently described clinical phenotypes with differences in
clinical behavior include rapidly progressive IPF, familial IPF,
combined pulmonary fibrosis and emphysema, pulmonary
hypertension associated with IPF, and acute exacerbation of
IPF.[4,5]

Few publications have reported the development of antineu-
trophil cytoplasmic antibody (ANCA)-associated vasculitis in
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Figure 1. Chest HRCT: subpleural with basal predominance honeycombing, traction bronchiectasis, and mild ground-glass opacification superimposed on a fine
reticular pattern. HRCT= high-resolution computed tomography.

Traila et al. Medicine (2022) 101:9 Medicine
patients with an established IPF diagnosis. ANCA-associated
vasculitis is an immune-mediated group of diseases characterized
by necrotizing vasculitis, which primarily affects the small blood
vessels of the airway and kidneys. The major clinicopathological
variants are granulomatosis with polyangiitis ( formerly known
as Wegener granulomatosis), eosinophilic granulomatosis with
polyangiitis ( formerly known as Churg-Strauss syndrome), and
microscopic polyangiitis (MPA). ANCA-associated vasculitis
reported in association with IPF is mostly represented by MPA
with antimyeloperoxidase antibodies (anti-MPO).[6]

In this case report, we present a patient with IPF with
subsequent development of systemic vasculitis and review the
relevant literature regarding pulmonary fibrosis with ANCA-
associated vasculitis. Awareness of this possible association is
important, as the development of vasculitis in an already
vulnerable IPF patient could represent an event with significant
mortality.
2. Case presentation

A 64-year-old woman presented with progressive breathlessness
on exertion and bibasilar inspiratory Velcro crackles on chest
auscultation. Chest high-resolution computed tomography
(HRCT) revealed changes consistent with the UIP pattern
(Fig. 1). Pulmonary function testing demonstrated a restrictive
ventilatory defect (FVC=77% predicted) in association with a
moderately reduced diffusing capacity of the lung for carbon
monoxide (DLCO=54% predicted).
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The patient was a nonsmoker with no relevant environmental
antigenic exposureordrug toxicity. Serological studies for collagen
vascular disease (including rheumatoid factor, anticyclic citrulli-
nated peptide, and antinuclear antibody titer and pattern) were
negative. Bronchoalveolar lavage revealed a normal cytology.
Based on clinical background and radiological data, a

diagnosis of IPF was established (UIP pattern without evidence
of a known cause). The patient was started on antifibrotic therapy
with nintedanib. Her IPF remained radiologically stable;
however, there was a gradual decline in diffusing capacity of
the lung for carbon monoxide to 50% predicted at 6 months.
One year after IPF diagnosis, the patient presented to the

emergency department with hemoptysis and hypoxemic respira-
tory failure. On admission, the patient was febrile (38.5°C) and
exhibited tachypnea (26bpm). She was hemodynamically stable
with an oxygen saturation of 84% on room air, which increased
to 96% with 100% oxygen. Evaluation by chest HRCT revealed
new bilateral diffused ground-glass opacities associated with
areas of consolidation superimposed on the already known
patient’s fibrotic background pattern (Fig. 2).
Considering the COVID-19 pandemic, the patient was

evaluated for SARS-CoV-2. Both RT-PCR amplification of
SARS-Cov-2 virus nucleic acid from a nasopharyngeal swab and
COVID-19 serology (IgM and IgG detection by ELISA antibody
test) results were negative.
Routine hematology and biochemistry investigations revealed

inflammatory syndrome (C-reactive protein=91.5mg/L) and
moderate normochromic, normocytic anemia (Hb=9.9g/dL).



Figure 2. Chest HRCT: bilateral patchy ground-glass opacities and lobular areas of consolidation superimposed on the usual interstitial pneumonia background.
HRCT= high-resolution computed tomography.
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Rapidly progressive glomerulonephritis was identified by active
urinary sediment on urinalysis, microscopic hematuria, and
proteinuria (2746mg/24h) in the setting of rising blood urea
nitrogen (100.7mg/dL) and serum creatinine (2.51mg/dL). Due
to the presence of hemoptysis, diffuse alveolar opacities, and low
Hb levels, diffuse alveolar hemorrhage was considered and
confirmed by hemorrhagic bronchoalveolar lavage fluid.
The presence of both diffuse alveolar hemorrhage and rapidly

progressive glomerulonephritis suggested pulmonary renal
syndrome with a primary differential diagnosis including
ANCA-associated vasculitis , Goodpasture syndrome, and
systemic lupus erythematosus. Serological analysis confirmed
perinuclear antineutrophil cytoplasmic antibody positivity and
high levels of anti-MPO antibodies (77.2U/mL). A kidney biopsy
revealed necrotizing glomerulonephritis. Clinical and laboratory
findings were suggestive of microscopic polyangiitis.
According to the European Vasculitis Study Group classifica-

tion,[7] the disease severity was graded as generalized active. The
patient was administered cyclophosphamide in combination with
high-dose glucocorticoids for induction and maintenance thera-
py. The full therapy consisted of 6 intravenous pulsed
cyclophosphamide (15mg/kg every 2weeks for the first 3 pulses,
followed by 3 pulses every 3weeks) and 1g of intravenous
methylprednisolone for 3 consecutive days followed by 0.5mg/
kg/d oral prednisone with subsequent slow tapering to 0.25mg/
kg/d at 12weeks. Antifibrotic treatment with nintedanib was
continued. No treatment-related adverse events were observed.
The patient achieved clinical and serological remission within

6weeks of diagnosis with renal function recovery, resolution of
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ground-glass opacities on chest HRCT, and normalization of
anti-MPO antibody levels. Maintenance therapy consisted of
mycophenolate mofetil (2g/d) and prednisone (0.25mg/kg/d).
Mycophenolate mofetil was preferred in our patient with IPF,
patient considering its potential benefit on lung function through
its antiproliferative and antifibrotic effects.[8] The patient
remained in remission 6months after the diagnosis of vasculitis.
3. Discussion

Evidence indicates that the prevalence of ANCA positivity in
patients with IPF is higher than that in the general population. At
the time of IPF diagnosis or during follow-up, up to 20% of
patients present with ANCA positivity, without clinical mani-
festations of systemic vasculitis.[9–12] The most frequently
detected ANCAs are anti-MPO and much less often antiprotei-
nase antibodies , antielastase, antilactoferrin, or nonspecific
ANCA positivity. There are no differences in clinical back-
ground, laboratory results, or pulmonary function tests between
the ANCA-negative and ANCA-positive IPF patients. One study
of IPF patients from North American cohorts found that MPO
positivity predominated in women, whereas all PR3-positive
individuals were male.[9] Studies from Japanese populations have
found equal sex distributions.[10,11,13]

Chest HRCT studies in ANCA-positive IPF subjects showed a
significantly higher prevalence of ground-glass opacities super-
imposed on the UIP background pattern (increased attenuation
around honeycombing).[9,13] These radiological findings trans-
late into predominant lung inflammation, as lung biopsies of
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patients with ANCA positivity revealed more frequent interstitial
inflammation, plasma cell infiltration, lymphoid follicles with
germinal centers, and cellular bronchiolitis. ANCA-positive IPF
patients may present more neutrophils in bronchoalveolar lavage
fluid than patients without ANCA.[13]

In our patient, ground-glass opacity admixed with reticular
abnormality and traction bronchiectasis were present on chest
HRCT before the development of clinical vasculitis. This finding
was considered part of the fibrotic process. The limitation of the
present clinical case is the lack of ANCA evaluation at the baseline
diagnosis of IPF and thus the impossibility of correlating the
baseline radiological anomalies with a possible ANCA positivity.
A significant proportion of ANCA-positive IPF patients

develop vasculitis. Up to 26% of anti-MPA-positive patients
develop MPA with anti-MPO antibodies.[9–12] Significantly few
studies have reported the development of granulomatosis with
polyangiitis in antiproteinase antibodies positive IPF patients.[14]

The most frequently reported clinical manifestations of MPA in
the IPF population are rapidly progressive glomerulonephritis,
mononeuritis multiplex, diffuse alveolar hemorrhage, and
gastrointestinal involvement.[9,12,15]

Several studies have reported a lower incidence of MPA in
patients with ANCA-positive IPF patients treated with cortico-
steroids.[10,12] However, chronic use of corticosteroids is no
longer recommended in IPF, as randomized trials have shown an
increased risk of hospitalization and death associated with
immunosuppressant therapy.[3] There was no significant differ-
ence in survival between ANCA-positive and ANCA-negative IPF
patients or between ANCA-positive patients treated or not
treated with corticosteroids.[9,12] Thus, the available data do not
support the use of corticotherapy to preventMPA development in
ANCA-positive IPF patients, as benefits outweigh the risks.
The treatment of ANCA-associated vasculitis in patients with

IPF follows international guidelines for vasculitis. Combination
therapy with corticosteroids and cyclophosphamide is the
mainstay of remission induction treatment for severe MPA.
One study that compared the prognosis of the UIP pattern in
MPO-ANCA nephritis patients with the prognosis of IPF patients
found no significant difference in the median survival time.[16]

The pathophysiological mechanisms underlying the associa-
tion between ANCA vasculitis and pulmonary fibrosis remain
poorly understood. It remains unclear whether this association
represents 2 distinct diseases with potential pathophysiological
links or manifestations of the same disorder. IPF inducing
ANCA-vasculitis is suggested by the higher age at presentation,
similar to IPF alone, and already established pulmonary fibrosis
preceding full vasculitis syndrome in the majority of patients. UIP
is the most frequent radiological and histological pattern in
ANCA-positive pulmonary fibrosis, and appears to be the same
as that in IPF. Conversely, ANCA vasculitis can lead to
pulmonary fibrosis through recurrent occult alveolar hemorrhage
or direct fibrogenicity of anti-MPO antibodies.
4. Conclusion

IPF with ANCA positivity could represent a distinct phenotype
characterized by ANCA-positive conversion (mostly anti-MPO),
the presence of ground-glass attenuation around honeycombing
on chest HRCT, and possible subsequent development of clinical
vasculitis in an IPF patient. Autoimmune testing for ANCAs
should be considered part of the diagnostic work-up and follow-
4

up of IPF because of the clinical and therapeutic implications of
developing vasculitis.
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