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I. INTRODUCTION

Alveolar hemorrhage is the occurrence of blood aris-
ing from and pooling in pulmonary acinar sacs. This 
relatively uncommon finding is often associated with ex-
trapulmonary and/or laboratory abnormalities that char-
acterize a diverse group of disorders known as alveolar (or
pulmonary) hemorrhage syndromes. Alveolar hemor-
rhage syndromes are frequently immune-mediated but
may also involve drug or toxin exposure. Alveolar hemor-
rhage is often associated with renal disease.

There is no universally accepted classification
scheme for alveolar hemorrhage syndromes, although
in general they are grouped by extrapulmonary clinical
manifestations or by the histologic presence or absence
of capillaritis (Table 1). Pulmonary capillaritis was first
described by Spencer in 1957, in association with poly-
arteritis nodosa. The concept was refined by Mark and
Ramierez in 1985 in their report on patients with sys-
temic vasculitides.

Pulmonary capillaritis is characterized by infiltration
of the alveolar interstitium by neutrophils, which leads to
fibrinoid necrosis of the capillary walls with leakage of
erythrocytes and neutrophils into the alveolar septa and
spaces. Fibrin thrombi can be found occluding the septal
capillaries as well as lining the alveolar sacs. Erythrocytes
are present in the interstitium and alveolar spaces in the

presence of acute hemorrhage, and hemosiderin-laden
macrophages and free hemosiderin are markers of
recent or chronic hemorrhage. Inflammation of the pul-
monary vasculature is usually indicative of a systemic vas-
culitis.

Although any form of bleeding diathesis or other
condition that increases pulmonary capillary pressure
(ie, mitral stenosis, pulmonary veno-occlusive disease,
pulmonary capillary hemangiomatosis) can manifest as
alveolar hemorrhage, this review will be restricted to
those entities, with as well as without capillary inflam-
mation, in which the alveolar epithelium or capillary
endothelium is directly involved. Because the differen-
tial diagnosis of alveolar hemorrhage is broad (Table 1),
only the more common of these relatively rare syn-
dromes will be discussed.

The relative frequencies of the causes of alveolar
hemorrhage are not well delineated. In one 6-year
series of patients from the University of Minnesota, the
most common cause of alveolar hemorrhage was
anti–glomerular basement membrane (anti-GBM) anti-
body disease, followed by the systemic vasculitides
(many types), pauci-immune glomerulonephritis, and
connective tissue diseases (eg, systemic lupus erythe-
matosis).1 Another review, however, found Wegener’s
disease and other vasculitides to be nearly three times as
prevalent as anti-GBM antibody disease as a cause of
alveolar hemorrhage.2
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