Chapter 17 Interstitial Lung Diseases
findings are usually nonspecific, although ocular, nasopharyngeal, or cutaneous abnormalities may suggest systemic vasculitis
or collagen vascular disease as a cause. The cardiopulmonary
examination is often normal but may reveal inspiratory crackles,
a systolic murmur suggesting mitral stenosis, or evidence of
pulmonary hypertension.
Falling hemoglobin levels in the setting of new patchy alveolar
infiltrates (E-Fig 17-6) seen on chest imaging favor the diagnosis
of DAH, especially in the setting of a predisposing condition such
as connective tissue disease. Pertinent laboratory abnormalities
may include azotemia, suggesting a pulmonary-renal syndrome.
In this setting, an abnormal urinalysis result with proteinuria,
hematuria, and red blood cell casts is usually seen.
Some lung disorders characterized by DAH are associated
with the production of antineutrophil cytoplasmic antibodies
(ANCAs) directed against neutrophil cytoplasmic antigens or
antibodies directed at the glomerular basement membrane.
ANCA testing in particular can play an important role in the
work-up of DAH because it is used in the diagnosis and classification of various pulmonary vasculitides that cause DAH. Two
major immunofluorescent patterns can be seen in ANCA testing:
diffuse staining throughout the cytoplasm (cANCA) or staining
around the nucleus (pANCA). Specific antigens that ANCAs are
directed against include proteinase 3 (PR3), typically causing the
cANCA pattern, and myeloperoxidase (MPO), which typically
causes the pANCA pattern. The Goodpasture or antiglomerular
basement membrane syndrome is a cause of DAH and pulmonaryrenal syndrome characterized by the finding of anti–basement
membrane antibodies.
Diagnosis and Differential Diagnosis
Increasingly hemorrhagic fluid seen on sequential BAL studies
confirms the diagnosis of DAH, but it does not give insight into
the cause. The presence and quantity of hemosiderin-laden macrophages in BAL fluid should be determined. Biopsy of the lung
shows accumulation of red blood cells in the alveolar spaces and
may show evidence of associated capillaritis or diffuse alveolar
damage.
After the diagnosis of DAH is established, the specific cause
must be determined based on whether there is apparently bland
pulmonary hemorrhage (e.g., mitral stenosis); pulmonary capillaritis with positive ANCA staining (e.g., granulomatosis with
polyangiitis, which is typically positive for anti-PR3 ANCA and
sometimes for anti-MPO ANCA); microscopic polyangiitis
(typically anti-MPO positive); Goodpasture’s syndrome with
positive anti–basement membrane antibodies; pulmonary capillaritis due to connective tissue disease; or DAH due to diffuse
alveolar damage (e.g., ARDS, bone marrow transplantation).
Some cases of DAH are associated with idiopathic recurrent
bland hemorrhage, resulting in accumulation of hemosiderinladen macrophages in the lungs, a condition called idiopathic
pulmonary hemosiderosis. This syndrome is most common in
children, who have a worse prognosis than adults.
Treatment
Treatment of DAH is based on the underlying cause. Immunosuppressives are used for capillaritis due to vasculitis or
connective tissue disease, such as a combination of cortico-
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steroids and cyclophosphamide for the treatment of granulomatosis with polyangiitis (level 1 evidence).
Prognosis
DAH is a serious condition. The underlying illnesses such as
granulomatosis with polyangiitis are associated with significant
morbidity and mortality rates.

Pulmonary Vasculitides
The pulmonary vasculitides represent a group of entities, many
of which are associated with elevated serum ANCA levels. They
include granulomatosis with polyangiitis, microscopic polyangiitis, Churg-Strauss syndrome, and certain drug-induced vasculitis syndromes. The conditions are rare.
Granulomatosis with polyangiitis is a systemic necrotizing
granulomatous vasculitis that often involves the small and
medium-sized vessels of the upper airway, the lower respiratory
tract, and the kidney. Although this triad is not always seen at
initial presentation because only 40% of those affected have renal
disease at that time, 80% to 90% of patients eventually develop
glomerulonephritis. The most frequent manifestations of this
illness are pulmonary, as highlighted by cough, chest pain,
hemoptysis, and dyspnea. Constitutional symptoms such as fever
and weight loss and symptoms due to involvement of the skin,
eye, heart, nervous system, and musculoskeletal system are also
common.
Chest imaging may show bilateral disease and infiltrates that
evolve over the course of the illness. Lung nodules are common
and may cavitate. Effusions and adenopathy are uncommon.
Sinus films or CT scans can diagnose upper airway involvement.
The diagnosis of granulomatosis with polyangiitis is supported
by clinical findings and by circulating ANCAs, which are seen in
90% of patients. The remaining 10% of patients are ANCA negative. In ANCA-positive patients, antibodies are usually directed
against PR3; however, 10% to 20% may have anti-MPO
antibodies.
Tissue biopsy at a site of active disease is usually needed to
confirm granulomatosis with polyangiitis. Necrotizing granulomatous inflammation is common, but actual vasculitis is seen in
only 35% of patients. A renal biopsy is preferred because it is
easier to perform and more often diagnostic. In the absence of
renal involvement, a lung biopsy should be considered. Pathologically, granulomatosis with polyangiitis is characterized by
small and medium-sized vessel necrotizing vasculitis and granulomatous inflammation. Special stains and cultures should be
performed to exclude infections that can produce similar
findings.
Microscopic polyangiitis is a form of systemic necrotizing
small vessel vasculitis that universally affects the kidneys, whereas
pulmonary involvement occurs in only 10% to 30% of patients.
This rare condition has a prevalence of 1 to 3 cases per 100,000
people, but it is the most common cause of pulmonary-renal
syndrome.
Microscopic polyangiitis often is heralded by a long prodromal
phase, characterized by constitutional symptoms followed by the
development of rapidly progressive glomerulonephritis. In
patients who develop lung involvement, DAH due to capillaritis
is the most common manifestation. Joint, skin, peripheral

