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Epidemiology 



Hemoptysis 

➢ Expectoration of blood originating from the lower respiratory tract

➢ Diverse severity 

Intermittent blood-streaked sputum to  massive, life threatening airway hemorrhage 

➢ Life threatening hemoptysis (also called massive hemoptysis)

Blood amount ranging from 100 mL to more than 600 mL of blood over a 24-hour  period 

Causing airway obstruction, significantly abnormal gas exchange, or  hemodynamic instability

In clinical practice approximately 150 mL of blood expectorated in a 24-hour period or bleeding 

at a rate ≥100 mL/hour

Eur Respir J. 2008;32(4):1131.

Harrison’s principles of Internal Medicine, 

20th Edition



CHEST 1997; 112:440-44



Eur Respir J 2018; 51: 1701813



ERJ Open Res 2020; 6:



Tuberc Respir Dis 2012; 73: 107-114



CHEST 2017; 151(5):982-992



BMC Pulmonary Medicine (2021) 21:392

✓Nationwide Inpatient Sample (NIS) claims database for hospitalizations  between 2016 

and 2017 

✓Using the ICD-10-CM codes for hemoptysis and bronchiectasis in the United States

✓ 8240 hospitalizations (weighted) for hemoptysis

✓Mean age: 70 years, 58% female 

✓Overall in-hospital mortality:  4.5%

✓ Predictors of in-hospital mortality:  undergoing three or more procedures, age, and 

CHF

✓BAE: 2.1% of hospitalizations 

✓More frequently used in those with NTM and aspergillus infections



✓ Nested case–control study using a 

national claims database 

✓ from1 January 2009 to 31 December 

2011

✓ Inhalers including inhaled ICS, LABA, 

LAMA, SABA, SAMA and their 

combinations

Respirology (2015) 20, 1213–1221



Respirology (2015) 20, 1213–1221



Respirology (2015) 20, 1213–1221



Respirology (2015) 20, 1213–1221



Possible Mechanisms

• One theory suggests that inhaled bronchodilators, like SABAs and 
LAMAs, cause vasodilation (widening of blood vessels), potentially 
increasing blood flow to the already fragile bronchial vessels.

• Another theory is that these inhalers may irritate the airways, causing 
inflammation and making them more prone to bleeding



✓ Retrospective study reviewing medical 

records of patients with bronchiectasis 

✓ Between January 2014 and June 2021

✓ 61 (16 %) of 379 patients: severe hemoptysis

✓ Predictors of severe hemoptysis 

DM, Lesions involving two lobes and three 

lobes 

BMC Pulmonary Medicine (2022) 22:214











Independent risk factors for hemoptysis 



Pathophysiology   



NEJM 2022; 387: 533-45



Pathophysiology of hemoptysis 

• Deoxygenated blood in the pulmonary arteries at lower pulmonary 
pressures (mean pulmonary artery pressure, 12-16 mm Hg) and 
oxygenated blood flowing within the bronchial arteries at systemic 
pressures (mean arterial pressure, 100mmHg)

• Inflammation, hypoxia, and neoplasia can incite proliferation of 
bronchial vasculature via secretion of proangiogenic factors 

(VEGF and angiopoietin-1) 

• New vessels are usually thin-walled and fragile, are exposed to 
increased systemic arterial pressures, and are prone to rupture into 
the airways resulting in hemoptysis

• 90% of cases of massive hemoptysis from bronchial vasculature

• Additional recruitment of nonbronchial collateral vessels

AJRCCM 2001; 164: S39-45

CHEST 2020; 157 (1): 77-88



Treatable trait  



Secondary analysis of five European databases of prospectively enrolled adult 

outpatients with bronchiectasis

Principal component and cluster analyses were performed using demographics, 

comorbidities, and clinical, radiological, functional and microbiological variables

Among 1145 patients (median age 66 years; 40% male) 

4 clusters: 

Cluster 1 : Pseudomonas  (16%)

Cluster 2 : Other chronic infection (24%)

Cluster 3 : Daily sputum (33%)

Cluster 4 : Dry bronchiectasis (27%) Eur Respir J 2016; 47: 1113–1122



Eur Respir J 2016; 47: 1113–1122



Eur Respir J 2017; 49: 1700051



J Thorac Dis 2023;15(7):3636-3645 

✓Retrospective analysis of clinical data 

✓Patients with bronchiectasis-associated hospitalization at a tertiary 

referral center 

✓Classification into Hemoptysis group (n=267, 54.5%) and Infective 

exacerbation (IE) group (n=223, 45.5%)



J Thorac Dis 2023;15(7):3636-3645 



J Thorac Dis 2023;15(7):3636-3645 



Factors associated hemoptysis 

J Thorac Dis 2023;15(7):3636-3645 



Predictors of 30-day mortality

J Thorac Dis 2023;15(7):3636-3645 



Respir Med 2019; 150: 45-50



✓ Patients with NTM PD in a prospective observational cohort  between July 2011 and May 2023

✓ Clinically significant hemoptysis events were defined as those requiring more invasive procedures such 

as BAE or surgical resection in addition to medical management.

✓ Among 506 patients from the ongoing cohort, 43 patients (8.5 %) experienced clinically significant 

hemoptysis during a median follow-up of 5.1 years 

Respiratory Medicine 237 (2025) 107946 



Model 1: adjusted for BMI <18.5 kg/m2, age ≥65 years, presence of cavity, ESR 

elevation, and sex.

Model 2: adjusted for BACES score, acid-fast bacilli smear positivity, and causative 

species (categorized as NTM species other than M. intracellulare or M. abscessus subsp. 

abscessus, M. intracellulare, or M. abscessus subsp. abscessus) [9].

Model 3: adjusted for BACES score, comorbidities (chronic obstructive pulmonary 

disease, malignancy), and % predicted forced vital capacity <80 %. Nineteen patients 

with unavailable spirometry result were excluded in model 3 analysis. 



Management  



Comprehensive management pathway for bronchiectasis

Eur Respir Rev 2024; 33: 240085



Harrison’s Principles of Internal Medicine, 

20th Edition



Thorax 2019;74(Suppl 1):1–69



Bronchoscopy 

➢ Identify the anatomic site and side of the bleeding

➢Assess the nature of the bleeding source 

(endobronchial lesion, central vascular fistulas [ie, Dieulafoy’s disease  

of the bronchus], vs parenchymal)

➢Assess the severity of bleeding

➢ Evaluate the feasibility of therapeutic bronchoscopic

intervention if required

➢ Collect samples for cytologic, pathologic, and 

microbiologic purposes, which will impact the treatment 

and prognosis



Yonsei Med J 2014; 55(3):739-745

✓ Retrospective observational study

✓ January 2006-December 2010 

✓ Patients with bronchiectasis 

✓ No definite cause of hemoptysis 

other than bronchiectasis



CHEST pulmonary 2020; 157(1):77-88

➢ Single-center, retrospective, observational 

study

➢ from September 2017 to August 2023

➢ 93 consecutive nonintubated general ward 

patients with bronchiectasis and chronic 

pulmonary infection (nontuberculous 

mycobacteriosis, aspergillosis, and TB) 

who underwent de novo BAE



CHEST pulmonary  2020; 157(1):77-88

Unnecessary : 89 (96%)

Necessary (1%) 

Maybe 

Necessary

(3%) 



CHEST pulmonary 2020; 157(1):77-88



Tranexamic acid 

✓Antifibrolytic agent, competitively 
inhibition of plasminogen activation 

✓Associated with a decrease in hemoptysis 
and need for interventional procedures 

✓ Prompt and complete absorption post 
oral or intravenous dosing, with a half-life 
of approximately 2 h  predominant renal 
elimination.

Drugs 2012; 72 (5): 585-617



Medicine (2021) 100:20



✓ Pragmatic, open-label, randomized, 

parallel, single center, pilot trial of 

nebulized TA (500 mg tid) vs IV TA 

(500 mg tid) in adult patients 

presenting to the ED with active 

hemoptysis

✓ Exclusion: hemodynamically unstable 

or requiring immediate interventional 

procedure or mechanical ventilation

✓ The primary outcome: cessation of 

bleeding at 30 min.

CHEST 2023; 163(5):1176-1184



CHEST 2023; 163(5):1176-1184



CHEST 2023; 163(5):1176-1184



Most common indications for BAE : tuberculosis, post-tubercular sequelae, bronchiectasis, and aspergilloma 

Technical success of BAE varies from 81%–100%

Immediate clinical success of BAE varies from 70%–99%

Recurrence rate varies from 12%–57% with no decrease in recurrence rates with time



Complication of BAE 

• Temporary back pain, chest pain, dysphagia, and post-embolic 
syndrome (fever, leukocytosis, and pain)

• Vascular injury (at the access site, or at the bronchial artery): 

pseudoaneurysm, dissection, or vessel perforation.

• Non-target embolization, bronchoesophageal fistula and ischemic 
colitis, strokes

• Spinal cord ischemia: temporary or permanent paralysis with 
rates reported ranging from 0.19 to 6.5%

Semin Intervent Radiol 2022;39:210–217



BMC Pulmonary Medicine (2022) 22:394

Risk factor for rebleeding
BAE : (HR), 0.18; 95% CI, 0.10–0.33; P 

< 0.001)

Bronchiectasis subtype (the level of 

cystic) : (HR, 1.740; 95% CI, 1.03–2.94; 

P = 0.039



Respiratory Research (2023) 24:84



✓ The pooled mortality from 34 studies recruiting 4788 patients :1.5% (95% CI, 0.9–

2.5%). 

✓ The pooled morbidity from 33 studies consisting of 4583 patients: 16.7% (95% CI, 

14.8–18.6%). 

✓ The pooled proportion of patients from 35 studies, consisting of 4614 patients who 

were free of symptoms: 66.5% (95% CI, 61.3–71.7%) after surgery. 

✓ The summary proportion of patients from 35 articles including 4279 participants 

who were improved : 27.5% (95% CI, 22.5–32.5%)

✓ No clinical improvement: 9.1% (95% CI, 7.3–11.5%)

Sci Rep 2015; 5: 17382



Thorax 2019;74(Suppl 1):1–69



In children/adolescents with bronchiectasis, what factors should be taken into 

account when considering surgical removal of the diseased lung?

Usual practice statement: It is important to emphasise that surgery is rarely undertaken 

in the panel’s experience, although we are aware that it is not uncommon in some settings. 

Surgery is only considered after maximal medical therapies (e.g. ACT, long-term antibiotics, etc.)

have failed and the child/ adolescent’s QoL remains significantly impaired. 

When contemplated, a multidisciplinary approach is essential, and the decision should be 

based on the individual’s clinical state and local surgical expertise.

Eur Respir J 2021; 58: 2002990



Summary  

➢Common clinical presentation (e.g Hx of TB, NTM-PD)  

➢One distinct clinical phenotype reflecting  severity 

and activity    

➢Role of bronchoscopy: debatable 

➢Treatment: antibiotics, tranexamic acid, BAE, 

surgical resection  

➢Consideration of Pseudomonas eradication



경청해주셔서감사합니다.
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