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From “alarm“ to “massive“ haemoptysis 

 Haemoptysis is coughing up blood from 

the respiratory tract  

  Two distinct situations : “alarm“ symptom 

and “massive“ life threatening condition 

 Consider also that the blood can come 

from mouth, nose, throat, and digestive 

tract… 

 



“Alarm“ haemoptysis in the city 

United Kingdom, during year 1994 

128 general practitioners 

First ever recorded occurrence of 

“haemoptysis“ = “alarm symptom“  

Follow-up over 5 years for  

“respiratory tract neoplasms“ 

923 605 eligible people 

762 325 > 15 years old 

0.63% of cases (4822 haemoptysis) 

36.7% related to lung cancer  

Jones R, BMJ 2007, 344:1040 



Haemoptysis and lung cancer at hospital 

French nationwide hospital medical information  

between 2008 and 2012  

First recorded admission for 

“haemoptysis and aetiology“ 

Follow-up over 3 years for  

“recurrence and mortality“ 

≈ 9,5 million patients/year 

(9 154 441 to 9 702 549) 

≈ 15 000 haemoptysis/year, 0.2%/year 

age 62±18 years old; 69% males 

 

Abdumalak C, Eur Respir J 2015, 46:503 
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Haemoptysis and lung cancer at hospital 
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Haemoptysis and lung cancer at hospital 

Emergent and urgent hemoptysis patient admissions per 1 million admitted in US 

hospitals from 1999 to 2008 according to the Nationwide Inpatient Sample database  

USA, NYC Weill Cornell Hospital  

Department of thoracic surgery  

Haemoptysis ≈ 0.12%/year 

 

Lung cancer ≈ 12.6%   



“Massive“ or “severe“ haemoptysis? 

French nationwide hospital medical information  

between 2008 and 2012  

First recorded admission for 

“haemoptysis and aetiology“ 

Follow-up over 3 years for  

“recurrence and mortality“ 

Abdumalak C, Eur Respir J 2015, 46:503 

≈ 16% of recurrence  

≈ 8.7 to 10% of in hospital mortality 

≈ 20% of 3-year mortality 

≈ 9,5 million patients/year 

(9 154 441 to 9 702 549) 

≈ 15 000 haemoptysis/year, 0.2%/year 

age 62±18 years old; 69% males 

 



“Massive“ or “severe“ haemoptysis? 

2 to 3 ml 

120 to 150 ml 

300 to 400 ml 

Declared, observed? Over how much time?  

Which proportion of volume was inhaled?  

1999-2001, French retrospective cohort 

230 consecutive patients referred for severe haemoptysis 

n=78 n=33 n=27 n=14 n=21 n=36 

17% 

10 to 1000 ml 

Fartoukh M, Respiratory research 2007, 8:11 



“Massive“ or “severe“ haemoptysis? 

Fartoukh M, Respiration 2012, 83:106 

ROC curves for early prediction of 

In-Hospital Mortality – 0.87 [0.83-0.92] 

n=717 

n=370 

1995-2009, French retrospective cohort In-Hospital Mortality = 6.5%  



“Massive“ or “severe“ haemoptysis? 

Fartoukh M, Respiration 2012, 83:106 
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Lung cancer with severe haemoptysis 

Authors n Squamous Adenocarcinoma Small cell Others 

Haemoptysis, all volumes 

Hirshberg 21 29% 19% 52% - 

Tsoumakidou 24 27% 23% 46% - 

Massive haemoptysis 

Miller* 29 83% 7% 7% 17% 

Panos* 11 86% 0% 8% 14% 

Wang 18 22% 39% 17% 22% 

Razazi 134 49% 22% 7% 22% 

Hirshberg B, Chest 1997, 112:440; Tsoumakidou M, Respiration 2006, 73:808; Miller R, Cancer 

1980, 46:200; Panos R, Chest 1988, 94:1008; Wang GR, J Vasc Interv Radiol 2009, 20:722; Razazi 

K, Eur Respir J 2015, 45:746  

Histology and TNM staging at haemoptysis onset 

*Autopsy series 



Lung cancer with severe haemoptysis 

Authors n Stage I-IIIA Stage IIIB-IV 

Witt 30 43% 54% 

Wang 18 16% 84% 

Razazi 134 30% 70% 

Witt Ch, Eur J Cancer 2000, 36:1949; Wang GR, J Vasc Interv Radiol 2009, 20:722; Razazi K, Eur 

Respir J 2015, 45:746  

Histology and TNM staging at haemoptysis onset 



Lung cancer with severe haemoptysis 

Razazi K, Eur Respir J 2015, 45:746  

French retrospective cohort 

, no use of bevacizumab 

Severe haemoptysis reveals the 

diagnosis of LC in more  

than 50% of cases 



Lung cancer with severe haemoptysis 

Razazi K, Eur Respir J 2015, 45:746  

French retrospective cohort 

, no use of bevacizumab 

Squamous cell 

Central location  

Necrosis/cavitation 

Squamous cell: 62% 

Central location: 73%  

Necrosis/cavitation: 21% 

Good PS 

No use of 

bevacizumab 

Comorbidities and 

favorizing bleeding 

treatments  

Comorbidities and 

favorizing bleeding 

treatments  



Lung cancer with severe haemoptysis 

Razazi K, Eur Respir J 2015, 45:746  

Characteristics Fatal haemoptysis 

(n=22) 

Non fatal haemoptysis  

(n=103)  
P value 

Histology 
. squamous cell, n=65 

. adenocarcinoma, n=31  

. others, n=29 

 

36% 

45% 

18% 

 

55% 

20% 

25% 

 

0.07 

Central tumor, n=91 90% 71% 0.09 

Cavitary/necrosis, n=26 32% 18% 0.25 

Mechanism of haemoptysis 
. systemic hypervascularization 

. erosion of central vessel 

. undetermined 

 

64% 

9% 

27% 

 

86% 

7.8% 

1.9% 

 

- 

Characteristics LC responsible for fatal haemoptysis ≈21% 



Lung cancer with severe haemoptysis 

Razazi K, Eur Respir J 2015, 45:746; Miller R, Cancer 1980, 46:200; Panos R, Chest 1988, 

94:1008; Johnson D, J Clin Oncol 2004, 22:2184 

Authors Haemoptysis 

n (%) 

Fatal 

(%)  

Squamous 

(%) 

Central 

(%) 

Cavity 

(%) 

Razazi, n=125 125 (100) 17.6 36 71 18 

Miller, n=877 
Autopsy 

167 (36) 17.2 82 52 48 

Panos, n=44 
Autopsy 

22 (50) 32 86 - 100 

Johnson, n=66 
Ph II bevacizumab 

6 (9.1) 4/6 4/4 4/4 4/4 

Characteristics of fatal haemoptysis 

Restriction of use for beva 
  . Squamous cell carcinoma 

  . Central tumor 

  . Cavity/necrosis 

  . Previous haemoptysis 



Lung cancer with severe haemoptysis 

Razazi K, Eur Respir J 2015, 45:746; Miller R, Cancer 1980, 46:200; Panos R, Chest 1988, 

94:1008; Johnson D, J Clin Oncol 2004, 22:2184 

Authors Phase n  Gr. 3 

haemoptysis 

Gr. 5 

haemoptysis 

Johnson II 67 9% 5.9% 

Sandler, non SC 
P vs 7.5 

III 427/427 0.2/1.9% 0/1.2% 

AVAIL, non SC 
P vs 7.5 vs 15 vs 

III 347/345/

351 

0.3/0.6/0.6% 0.3/1.2/0.9% 

SAIL, non SC IV 2172 0.7 0.3 

ARIES, non SC IV 1758 0.7 - 

Haemoptysis/fatal haemoptysis with bevacizumab use 



Prognosis of severe haemoptysis 

Risk factors for hospital mortality after massive haemoptysis 

in patients with lung cancer  

Razazi K, Eur Respir J 2015, 45:746  

 

 

 

 

French retrospective cohort 

Fatal haemoptysis 22/125 (17.6%) 

Median OS, 4.6 months [0.6-16] 



Risk factors for late mortality after massive haemoptysis in 

patients with lung cancer  

Razazi K, Eur Respir J 2015, 45:746  

 

 

 

 

French retrospective cohort 

Median OS, after patients discharge 

9.9 months [4-20] 

Prognosis of severe haemoptysis 



Management of massive haemoptysis 

Massive/severe haemoptysis  

≈ 200-300 ml/24h, CXR quadrants ≥2, need for mechanical ventilation 

If known lung cancer (PS, cavitation, stage and treatment)? 

Emergency room/ICU 

Favorize coughing 

Lateral decubitus position? 

 

Oxygenation support  

Volume resuscitation? 

 

Stop aspirin, clopidrogel, anticoagulant 

Broad spectrum antibiotics? 

 

Systemic terlipressin infusion (1-2 mg qid) 

Tranexamic acid infusion (500 mg tid) 

 

 

Could compromise the use of BAE 

in the following 6 hours… 

Sakr L, Respiration 2010, 80:38 



Management of massive haemoptysis 

Emergency room/ICU 

Acute respiratory failure  No acute respiratory failure  

Rigid tube intubation (airway clearance, bleeding 

tamponade, contralateral lung isolation) 

 

Instillation of haemostatics  

 

Bronchoscopic treatment 

 

Discuss care limitation and sedation 

(known LC, poor PS, progressive disease, 

patient choice) 

Sakr L, Respiration 2010, 80:38 



Management of massive haemoptysis 

Emergency room/ICU 

Acute respiratory failure  No acute respiratory failure  

Rigid tube intubation (airway clearance, bleeding 

tamponade, contralateral lung isolation) 

 

Instillation of haemostatics  

 

Bronchoscopic treatment 

 

Discuss care limitation and sedation 

(known LC, progressive disease, patient 

choice) 

Sakr L, Respiration 2010, 80:38 



Management of massive haemoptysis 

Emergency room/ICU 

Acute respiratory failure  No acute respiratory failure  

Rigid tube intubation (airway clearance, bleeding 

tamponade, contralateral lung isolation) 

 

Instillation of haemostatics  

 

Bronchoscopic treatment 

 

Discuss care limitation and sedation 

(known LC, progressive disease, patient 

choice) 

Sakr L, Respiration 2010, 80:38 

Admit to ICU for management 

Localization of bleeding?  

 

Mechanism of bleeding? 

 

Treatment of bleeding? 



Management of massive haemoptysis 

Author Type of 

study 

n/n of LC CXR 
Loca / Cause 

FOB 
Cause / Loca 

CT-scan 
Loca / Cause 

Hsiao Retro 28/4 82%/- 93%/- - 

Revel Retro 80/9 46%/35% 73%/8% 70%/77% 

Cause and localization of bleeding by CXR, FOB and CT-scan 

Hsiao E, AJR 2001, 177:861; Revel MP, AJR 2002, 179:1217  

Agreement between CXR and bronchoscopy  

for the localization of bleeding in Hsiao study 



Management of massive haemoptysis 

Chalumeau L, Eur J Radiol 2013, 82:e742  

French prospective cohort 

Haemoptysis between December 2005 

and December 2006, n=100 

13 excluded patients for digestive 

bleeding (n=2), CT scan out of order 

(n=2), FOB not performed (n=9) 

, n=87 

(20.6%) Bedside evaluation of haemoptysis 

(medical history, physical 

examination, CXR and FOB) 

Step 1 

  

CT angiography evaluation of 

haemoptysis 
 

Step 2 

Cause and localization of bleeding by CXR, FOB and CT-scan 



Management of massive haemoptysis 

Chalumeau L, Eur J Radiol 2013, 82:e742  

Cause and localization of bleeding by CXR, FOB and CT-scan 



Management of massive haemoptysis 

Cause and localization of bleeding by CXR, CT-scan and FOB 

Chalumeau L, Eur J Radiol 2013, 82:e742  



Management of massive haemoptysis 

Emergency room/ICU 

Acute respiratory failure  No acute respiratory failure  

Rigid intubation (airway clearance, bleeding 

tamponade, contralateral lung isolation) 

 

Instillation of haemostatics  

 

Bronchoscopic treatment 

 

Discuss care limitation and sedation 

(known LC, progressive disease, patient 

choice) 

Sakr L, Respiration 2010, 80:38 

Admit to ICU for management 

Localization of bleeding?  

 

Mechanism of bleeding? 

 

Treatment of bleeding? 



Khalil A, Diagn Interv Imag 2015, 96:775 

Multidector CT angiography to identify mechanism of bleeding  

Large vessel erosion stenting 

Management of massive haemoptysis 



Simoff MJ, Chest 2013, 143:e455s; Haponik EF, Chest 2000, 118:1431  

Management of massive haemoptysis 

“A higher proportion of chest clinicians favored 

interventional angiography rather than observation 

or surgery“  



Woman 77 yr old  

05/2014: metastatic ADC, EGFR+, treated by gefinitib 

08/08/2014: haemoptysis ≈ 100 ml  

Multidector CT angiography to identify mechanism of bleeding  

Management of massive haemoptysis 



Mechanisms of massive haemoptysis and treatment in LC 

Management of massive haemoptysis 

Razazi K, Eur Respir J 2015, 45:746  

French retrospective cohort 

only plus plus 

Mechanisms of massive haemoptysis in LC 

(after MDCTA ± FOB ± BA, n=125) 
 

• bronchial artery involvement, n=65 (52%) 

• possibly bronchial artery involvement, n=37 (30%) 

• pulmonary artery erosion, n=8 (6.4%) 

• systemic arterial rupture, n=2 (2%) 

• undetermined, n=13 (10%) 



Management of massive haemoptysis 

Authors n LC Clinical 

success 

Hospital 

mortality 

Relapse Long term 

mortality 

Rabkin 32 81% - - - 

Hayakawa 12 58% - 14% 8% 

Witt* 30 63% 30% 50% 29% (6 mo.) 

Park* 19 79% 21% 33% 55% (6 mo.) 

Wang* 30 89% 30% 26% 25% (12 mo.) 

Razazi* 125 61% 32% 10% 31% (12 mo.) 

Rabkin JE, Radiology 1987, 163:361; Hayakaw K, Cardiovasc Intervent Radiol 1992, 

15:154; Witt C, Eur J Cancer 2000, 36:1949; Park HS, Cardiovasc Intervent Radiol 2007, 

30:638; Wan GR, J Vasc Interv Radio 2009, 20:722; Razazi K, Eur Respir J 2015, 45:746  

 

 

 

 

* Studies including only patients with LC 

Efficacy and long term survival after bronchial arterio-

embolization  for massive haemoptysis in LC  



 Haemoptysis is a rare (0.6%) and massive haemoptysis even more 
rare (0.2%) symptom, however related to LC in ≈ 35% of cases 

 LC is the second cause of massive haemoptysis which indicates the 
diagnosis of LC in 50% of cases 

 CT angiography has a major role in the management of massive 
haemoptysis contributing to  

  Diagnosis of LC 

  Pre-therapeutic evaluation 

 Interventional radiology strongly contributes to the treatment of 
massive haemoptysis 

 In hospital mortality is 20% to 30% of cases and 1-year survival is 
about ≈ 25% 

 If the patient needs rigid tube intubation, one should consider the 
option of health care limitation 

Take home messages 



  



Management of massive haemoptysis 

Authors n LC Technical 

success 

Clinical 

success 

Hospital 

mortality 

Relapse 

Rabkin 32 100% 81% - - 

Hayakawa 12 - 58% - 14% 

Witt* 30 - 63% 30% 50% 

Park* 19 - 79% 21% 33% 

Wang* 30 86% 89% 30% 26% 

Razazi* 125 - 61% 32% 10% 

Efficacy and long term survival after bronchial 

arterio-embolization  for massive haemoptysis in LC  

Rabkin JE, Radiology 1987, 163:361; Hayakaw K, Cardiovasc Intervent Radiol 1992, 

15:154; Witt C, Eur J Cancer 2000, 36:1949; Park HS, Cardiovasc Intervent Radiol 2007, 

30:638; Wan GR, J Vasc Interv Radio 2009, 20:722; Razazi K, Eur Respir J 2015, 45:746  

 

 

 

 

* Studies including only patients with LC 



Man 60 yr old, smoker and COPD  

07/2004: inaugural haemoptysis, bilateral BAE, 

Probable tumor on FOB 

Day 7, relapse of haemoptysis ≈ 400 ml First MDCTA Second MTCTA 

Multidector CT angiography to identify mechanism of bleeding  

Management of massive haemoptysis 



 Interventionnal radiology strongly 
contributes to the treatement of massive 
haemoptysis 

 If the patient needs rigid tube intubation 
consider the option of health care 
limitation 

 In hospital mortality is 20 to 30% and 1-
year survival ≈ 25% 

Take home messages 



First MDCTA 

Man 59 yr old, smoker, COPD and diabete 

01/2012: stage IV squamous cell carcinoma 

04/2012: progressive disease after cisplatine docetaxel 

Pneumonia due to HI; haemoptysis ≈ 500 ml 

Multidector CT angiography to identify mechanism of bleeding  

Management of massive haemoptysis 



Haemoptysis, differential diagnosis 

Fartoukh M, Respiration 2012, 83:106 

1995-2009, French retrospective cohort 



Management of massive haemoptysis 

Authors n Emergency surgery Delayed surgery 

Gourin 55 80% 18% 

Bobrowitz 31 - 13% 

Conlan 34 - 18% 

Knott 42 90% 7% 

Lee 30 - 15% 

Jougon 24 23% 19% 

Turna 16 11% 11% 

Andrejak 111 35% 13% 

Post-operative mortality after emergency or delayed 

surgery for massive haemoptysis in LC  

Gourin A, Chest 1975, 68:120; Bobrowitz ID, Arch Intern Med 1983, 143:1343; Colan A, J 

Thorac Cardiovasc Surg 1983, 85:120; Knott-Craig CJ J Thorac Cardiovascular Surg 1993, 

105:394; Lee T, Ann Thorac Cardiovasc Surg 2000, 6:232; Jougon J, Eur J Cardiothorac Surg 

2002, 22:345; Andréjak C, Ann Thorac Surg 2009, 88:1556  

 

 

 

 



Management of massive haemoptysis 

 Importance of MDCTA 
  Diagnosis of LC 

  Localisation of bleeding associated with FOB 

  Mapping of vessels involved in hypervascularisation 

  Pin-pointing the mechanism(s) 
 Bronchial arterial hypervascularisation  

 Pulmonary anevrism 

 Large vessel erosion 

 Alveolar hemorrage, either tumoral or toxic 

 Pulmonary embolism 

 

Khalil A, Diagn Interv Imag 2015, 96:775 



Jones R, BMJ 2007, 344:1040 

“Alarm“ haemoptysis in the city 


