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Objectives: Hemoptysis, a symptom common across various 
respiratory diseases, can cause airway obstruction leading to a 
life-threatening condition. Arterial embolization has been used to 
control bleeding from the lower airways. However, limited studies 
have evaluated its effects on in-hospital mortality in patients with 
hemoptysis requiring mechanical ventilation. The objective of this 
study was to clarify whether early intervention by arterial emboli-
zation reduced mortality in mechanically ventilated patients with 
hemoptysis.
Design: Retrospective cohort study from July 2010 to March 2017.
Setting: More than 1,200 acute-care hospitals, comprising ap-
proximately 90% of all tertiary-care emergency hospitals in Japan.
Patients: The study cohort was patients with pulmonary diseases 
hospitalized for hemoptysis and mechanically ventilated within 2 
days of admission.
Interventions: We compared patients who had undergone arterial 
embolization within 3 days of endotracheal intubation (early embo-
lization group) with patients who did not (control group).
Measurements and Main Results: A total of 12,287 patients 
with hemoptysis requiring mechanical ventilation were analyzed. 
After 1:4 propensity score matching, there were 226 and 904 
patients in the early embolization and control groups, respectively. 
The early embolization group was associated with lower 7-day 
and 30-day mortalities (7-d mortality: 1.3% vs 4.0%; odds ratio, 
0.39; 95% CI, 0.16–0.97; p = 0.044 and 30-d mortality: 7.5% 

vs 16.8%; odds ratio, 0.45; 95% CI, 0.28–0.73; p = 0.001) and 
shorter duration of mechanical ventilation (median 6 d, interquar-
tile range 4–13 d vs 8 d, interquartile range 4–19 d; p = 0.003) 
compared with the control group.
Conclusions: Our results show that early intervention by arterial 
embolization may be effective in reducing 7-day and 30-day mor-
talities in patients with life-threatening hemoptysis requiring me-
chanical ventilation. (Crit Care Med 2020; 48:1480–1486)
Key Words: critical care; hemoptysis; interventional radiology; 
intubation; mortality; propensity score

Hemoptysis is a symptom common across many respi-
ratory diseases. It is self-limiting in most cases (1, 2); 
however, even a small amount of bleeding can cause 

airway obstruction and hypoxemia (3, 4), especially when asso-
ciated with significant respiratory disease. Massive hemoptysis 
occurs infrequently, but when it does, its mortality is between 
6.5% and 13% (3–5). Thus, patients presenting with active res-
piratory tract bleeding, hypoxemia, and an underlying respira-
tory disease often require endotracheal intubation, mechanical 
ventilation, and intensive care admission.

Control of bleeding is crucial in life-threatening hemop-
tysis. Lung resection including the bleeding focus is the defin-
itive treatment for massive hemoptysis (6), but mortality of 
such emergency surgery was reported to reach approximately 
30% (7). Bronchoscopy is useful for identifying the site and 
cause of bleeding, but several hemostatic techniques combined 
with bronchoscopy are not effective in achieving hemostasis 
in the peripheral bronchi (2, 8). Meanwhile, bronchial artery 
embolization is usually preferred to control lower respiratory 
tract bleeding, as it has shown higher success rates in imme-
diate and persistent control of hemoptysis, with less morbidity 
and mortality than surgical resection (4, 9, 10). Recent reviews 
have also recommended bronchial arterial embolization as the 
first-line therapy for life-threatening hemoptysis (11, 12).DOI: 10.1097/CCM.0000000000004513
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