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ABSTRACT  Severe haemoptysis due to nonsmall cell lung cancer (NSCLC) is considered a grim
condition, and there is still scarce data on its characteristics and outcome, despite new imaging and
treatment modalities. This retrospective study sought to describe the clinical characteristics, pathophysi-
ology and outcome of NSCLC-related haemoptysis.

We included 125 consecutive patients with severe haemoptysis (>100 mL) at admission, 65 (52%)
exhibiting squamous cell carcinoma. Tumour cavitation/necrosis was reported in 26 (21%) patients. 52
patients had received anticancer treatment, but none had received anti-angiogenic agents.

Severe haemoptysis was related mainly to the bronchial artery (82%), and major pulmonary artery
involvement was rare (6.4%). Interventional radiology was performed in 102 patients. Bleeding cessation
was achieved in 108 (87%) out of 125 patients. The overall in-hospital and 1-year survival rates were 69%
and 30%, respectively. Performance status (PS) >2 (OR 3.6, 95% CI 1.3-9.6), advanced stage (OR 8.6, 95%
CI 2-37) and mechanical ventilation (OR 13, 95% CI 4.5-36) were independent predictors of in-hospital
mortality. Performance status >2 (hazard ratio (HR) 2.4, 95% CI 1.5-3.7), advanced stage (HR 4, 95% CI
2.1-7.7), cancer progression (HR 2, 95% CI 1.01-2.7) and cavitation/necrosis (HR 1.7, 95% CI 1.21-3.2)
were independently associated with 1-year mortality.

Management of severe haemoptysis related to NSCLC should be improved, given our observed survival
rates after hospital discharge.
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NSCLC-related haemoptysis should not be considered dismissively; its management is still
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Introduction

During the clinical course of nonsmall cell lung cancer (NSCLC), 20-60% of patients will develop
haemoptysis, with 5-10% of cases considered severe. Without treatment, severe haemoptysis is associated
with a mortality rate exceeding 50% [1-4]. Recently, this serious complication was reported in six (9.1%)
out of 66 bevacizumab-treated patients, with a fatal outcome in four (67%) [5]. Since the 1990s, no new
data has been published concerning the clinical characteristics, pathophysiology and optimal management
of cancer-related severe haemoptysis [6, 7]. Interventional radiology is considered first-line treatment for
severe haemoptysis, while the American College of Chest Physicians (ACCP) guidelines currently
recommend bronchoscopic techniques to control haemoptysis in this setting [3]. The lack of data may be
partly explained by physicians’ unwillingness to treat cancer-related severe haemoptysis, as they consider the
procedures, especially bronchial arteriography embolisation (BAE), futile. More data is, therefore, required
on optimal management and its impact on short- and long-term survival [8]. We describe the clinical
characteristics, pathophysiology and management options, as well as in-hospital and 1-year survival rates, in
consecutive patients with NSCLC-related severe haemoptysis.

Methods

The study was conducted between May 1, 1995 and January 1, 2010 in a tertiary teaching hospital and
referral centre for lung cancer and haemoptysis in Paris, France. All consecutive patients admitted to the
respiratory intermediate care ward or intensive care unit (ICU) with haemoptysis related to histologically-
proven NSCLC were eligible. Exclusion criteria were bleeding episodes related to causes other than cancer,
such as bronchiectasis or pulmonary embolism, or bronchial biopsy-induced trauma. For patients with
recurrent haemoptysis only the first episode was considered.

Patient characteristics

For each patient, the following information was retrieved from a prospective database. 1) Epidemiological
and clinical data at admission, such as age, sex, smoking status, alcohol consumption, preadmission Eastern
Cooperative Oncology Group performance status (PS) score assessed within 1 week prior to ICU admission
[9, 10], comorbidities, and ongoing anticoagulant or antiplatelet treatment. 2) Cancer characteristics, such
as histological type using 2004 World Health Organization pathological classification, extent using TNM
(tumour, node, metastasis) classification [11], and prior and current specific treatments (surgery,
chemotherapy, anti-angiogenic agents, epidermal growth factor tyrosine kinase inhibitors (e.g. erlotinib or
gefitinib) or radiation therapy). Advanced disease was defined as stages IIIB or IV. Cancer status was
defined as controlled (response plus stable disease), progressive or unknown. Unknown status comprised
patients waiting for a decision to treat, receiving ongoing first-line chemotherapy, or diagnosed with lung
cancer during the ICU stay. Tumour location (central or peripheral) and presence of cavitation or necrosis
were evaluated using fibre-optic or radiology findings [12, 13].

Haemoptysis characteristics and management

The following criteria have been used in our centre over the past 15 years to define severe haemoptysis:
1) cumulative expectorated amount >100 mL within 1 week; 2) respiratory failure requiring high-flow
oxygen or mechanical ventilation; 3) haemodynamic instability; 4) severe comorbidities (e.g. chronic
pulmonary disease) potentially causing life-threatening haemoptysis; and 5) requirement for vasoconstrict-
ive drugs. Fatal haemoptysis was defined as cardiac arrest or death related to severe haemoptysis. Acute
illness severity was assessed using the Simplified Acute Physiology Score (SAPS) II [14].

We attempted to elucidate haemoptysis mechanism using pathological data if available, and multidetector
CT-angiography (MDCTA) [15] or interventional radiology data including pulmonary angiography if
performed. If bleeding stopped following BAE, bronchial artery involvement was considered the main
mechanism of haemoptysis.

Regarding management, all invasive and noninvasive therapeutic interventions during hospital stay were
recorded, such as bronchoscopy, bronchial arteries embolisation, pulmonary endovascular occlusion or
stenting, systemic vasoconstrictive agents, or surgery. Haemoptysis recurrence was followed up at 3 months.

Survival

Survival was evaluated using in-ICU, in-hospital and 1-year rates. Vital status was to be recorded at
12 months. Specific anticancer treatments after ICU discharge, such as chemotherapy, radiation therapy or
surgery, were collected.
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Statistical analysis
Data are expressed as median (interquartile range) or n (%). Quantitative and nominal variables were
compared using the unpaired t-test or the Mann—Whitney U-test, and the Chi-squared test or Fisher’s exact
test, as appropriate.

Prognostic factors were studied in the entire cohort, with univariable analysis used first to assess the
association between each variable and mortality. The variables selected by univariable analysis (p<<0.15) as
well as the events considered clinically relevant were entered into a logistic regression model with respect to
the ratio of one variable per 10 events [16]. SAPS II data was not included in multivariable analysis, as other
variables like age and mechanical ventilation, were already included. Results were expressed as crude and
adjusted odds ratios, with 95% confidence intervals. Model discrimination was assessed using the Hosmer—
Lemeshow test.

Opverall survival following severe haemoptysis was defined as the time from date of ICU entry to the time of
death from any cause or the last follow-up visit, in the whole population and in those discharged from
hospital. Survival analysis was censored at 12 months, a length of time we consider appropriate for assessing
haemoptysis management in lung cancer. Univariable Cox proportional hazards regression was used to
evaluate predictors of 1-year mortality. Only those variables that were significantly associated with 1-year
mortality (p<<0.15) in the univariable analysis were entered into the multivariable model. Results were
reported as hazard ratios and 95% confidence intervals. Statistical analyses were performed using Stata
software, Version 10.1 (StataCorp LP, College Station, TX, USA).

The study was conducted in accordance with the French National Commission for Protection of Patients’
Rights and Electronic Data Recording (www.cnil.fr) and French regulatory requirements. Due to the
retrospective study design, neither institutional review board approval nor patient written informed consent
were required.

Results

Patient characteristics

A patient flow chart is provided in figure 1 and patient characteristics in table 1. The majority of patients
were male (111 (89%) out of 125), with a median age of 62 (53-71) years, and one-third had a PS >2. The
histological cancer type was squamous cell carcinoma (SCC) in 65 (52%) patients, adenocarcinoma in 31
(25%), and other in 29 (23%) (large cell carcinoma n=21; “not otherwise specified NSCLC” n=6; and
pleomorphic carcinoma n=2). Overall, 87 patients exhibited stage ITIB or IV NSCLC. None had received
anti-angiogenesis treatment. Tumour necrosis or cavitation was reported in 26 (21%) patients and was
mainly observed in SCC patients (16 (62%) out of 26).

Haemoptysis characteristics

Median expectorated haemoptysis volume at admission was 200 (100-300) mL. Median SAPS II score was
27 (31-38) points. Mechanical ventilation was required in 38 (30%) patients, either within 24 h of ICU
admission (n=33) or during ICU stay (n=5).

Haemoptysis was definitely related to cancer extent with pulmonary artery erosion in eight (6.4%) patients
and systemic arterial rupture in two (2%) patients. Otherwise, haemoptysis was secondary to bleeding
within the tumour. Bleeding was, thus, definitely related to bronchial artery involvement in 65 (52%)
patients. In 37 (30%) patients, severe haemoptysis was possibly related to bronchial artery involvement
(normal MDCTA, normal pulmonary angiography or BAE failure). In the remaining 13 (10%) patients, the
exact mechanism could not be established.

Fatal haemoptysis occurred in 22 (18%) patients, eight (36%) and 10 (45%) of whom exhibited SCC and
adenocarcinoma, respectively, with no link found between histological type and fatal haemoptysis (p=0.07).
Although not statistically different, the proportion of cavitation (7 (32%) out of 22 versus 19 (18%) out of
103; p=0.25) and central location (19 (90%) out of 21 versus 72 (72%) out of 101; p=0.09) was higher in
patients with fatal compared with those with nonfatal haemoptysis. The mechanism was thought to be
related to bronchial artery involvement (n=14) or major vessel involvement (n=2), or was unclear (n=6).

To control active bleeding, all patients received conservative measures as described elsewhere [17], including
systemic terlipressin in 57 (46%) and bronchoscopy in 34 (27%) patients (36 procedures), combining blood
aspiration, local instillation of cold saline lavage (n=21) and local vasoconstrictor administration (n=29).
In one case, balloon bronchial tamponade was employed. Conservative procedures were the sole treatment
given in 20 (16%) patients for various causes (data not shown), with haemoptysis control achieved in 14. In
the six remaining patients, BAE could not be performed in time due to fatal haemoptysis (n=3), physical
disabilities (bedridden patients: n=2) or technical issues (n=1).
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Haemoptysis between June 1995
and December 2009 n=1165

.................... Other aetiologies n=997

A4

Haemoptysis related to
neoplasm n=168 (14%)

No histology n=25
SCLC n=9
-------------------- Cancer metastasis n=7
Haemoptysis related to causes
other than cancer n=2#

A4

Haemoptysis related to
proven lung NSCLC n=125 (11%)

A4 A4 A4
Conservative Bronchial Emergency surgery n=3
treatment n=20 arteriography n=102 Emergency surgery related to

BAE failure n=131
Scheduled surgery following successful
BAE n=2

FIGURE 1 Flow chart of patients admitted for severe haemoptysis to Tenon Hospital (Paris, France) between June, 1995
and December, 2009. NSCLC: nonsmall cell lung cancer; SCLC: small cell lung cancer; BAE: bronchial arteriography
embolisation. *: bronchiectasis n=1 and pulmonary embolism n=1; ": emergency surgery in patients in whom bleeding
was not controlled after BAE.

Regarding invasive procedures, five patients underwent pulmonary endovascular procedures (stent graft in
two patients and transcatheter coil embolisation in the three others); 122 bronchial arteriography
procedures were performed in 102 patients, and completed with bronchial embolisation of affected arteries
in 89 cases. No severe procedure-related complications occurred. Of the 102 patients, bleeding cessation was
achieved in 82 (80%). Surgery was performed in 18 patients: emergency surgery alone on account of
potential pulmonary artery involvement in three patients, pulmonary artery occlusion being considered
technically unfeasible; emergency surgery following BAE failure in 13 patients; and curative oncological
surgery in the remaining two.

In the entire cohort, bleeding cessation was achieved in 108 (87%) out of 125 patients, irrespective of the
treatment type, and bleeding recurrence within 3 months was observed in 20 (16%) patients.

Survival

Vital status was obtained at 1 year for all but two patients. ICU, in-hospital, and 1-year survival rates were
83%, 69%, and 30%, respectively. Median survival after haemoptysis was 4.4 (0.6-16) months in the entire
study cohort, and 9.9 (4-20) months among the 86 (69%) patients alive on hospital discharge. In the
patients treated using either conservative measures or interventional radiology, in-hospital survival rates
were 10 (50%) out of 20 patients and 68 (67%) out of 102, respectively. Of the 38 patients under mechanical
ventilation, 30 underwent bronchial arteriography and three surgery. Their median survival was poor (0.5
(0.1-3.7) months), and only 13 patients from this subset were discharged from hospital. Of the 39 patients
who died during hospital stay, causes of death were haemoptysis (n=22), cancer progression (n=11),
infection (n=3), pulmonary embolism (n=1), cardiac arrhythmia (n=1) and acute renal failure (n=1).

PS >2, advanced stage and mechanical ventilation were independent predictors of in-hospital mortality
(table 2). The final model showed good calibration and discrimination (Hosmer—Lemeshow goodness-of-fit
p=0.78, Chi-squared=1.78; area under the receiver operating characteristic curve=0.85). Advanced stage,
PS >2, cancer progression, cavitation/necrosis, as well as non-SCC, were independently associated with
1-year mortality (table 3).

Of note, 60 (48%) patients, 15 of whom required mechanical ventilation, received anticancer treatment
following ICU discharge, such as surgery (n=12), radiation therapy (n=12) or chemotherapy (n=51).
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TABLE 1 Patient characteristics

Factors at ICU admission

Age years 62 (53-71)
Alcohol abuse 31 (24.8)
Performance status
0 32 (25.6)
1 47 (37.6)
2 35 (28)
3 10 (8)
4 1(0.8)
Comorbidities
COPD 38 (30.4)
Cardiovascular disease 62 (49.6)
Anticoagulant treatment 19 (15.2)
Antiplatelet treatment 32 (25.6)
Cancer characteristics
Subtype
Squamous cell carcinoma 65 (52)
Adenocarcinoma 31 (24.8)
Other 29 (23.2)
Cancer stage”
I-1IA 37 (29.6)
1B-1V 87 (69.6)
Necrosis or cavitation 26 (20.8)
Central location' 91 (72.8)
Anticancer treatments prior to current hospital stay
None 73 (58.4)
Surgery 1(0.8)
Chest radiation therapy 13 (10.4)
Chemotherapy 47 (37.6)
Cancer status
Controlled 11 (8.8)
Progressive 31 (24.8)
Unknown 83 (66.4)
Haemoptysis characteristics
Cumulative volume at admission* mL 200 (100-300)
Haemoglobin g-dL™ 10.6 (9.1-12)
Main therapeutics in ICU
Mechanical ventilation 38 (30.4)
Vasopressors 21 (16.8)
Transfusion 29 (23.2)
Haemoptysis therapeutics
Medical treatment 20 (16)
Bronchial arteriography 102 (81.6)
Embolisation 89 (71.2)
Surgery 18 (14.4)
Survival
ICU 104 (83.2)
Hospital 86 (68.8)
1 year® 38 (30.4)
Cancer treatment after ICU discharge 60 (48)

Data are presented as median (interquartile range) or n (%). N=125. ICU: intensive care unit; COPD: chronic
obstructive pulmonary disease. *: in one stage Il nonsmall cell lung cancer patient the A or B staging could not
be determined; *: in three patients the location could not be determined; *: in 14 patients requiring mechanical
ventilation the amount of bleeding could be not evaluated; 5. missing data for two patients.

Discussion

This study better defined the clinical characteristics and outcome of NSCLC-related severe haemoptysis
patients. SCC was the most prevalent cancer causing severe haemoptysis, and central location and advanced
stage were the most commonly seen cancer features, while cavitation/necrosis was observed in a quarter of
patients. Bronchial artery involvement appeared to be the main underlying bleeding mechanism, with
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TABLE 2 Univariate and multivariate analyses of variables associated with in-hospital mortality

Variable Patients n Hospitall;u])rtality Univariate analysis Multivariate analysis
nl’%
OR (95% Cl) p-value OR (95% Cl) p-value
Age years 0.98 (0.95-1.01) 0.18
Alcohol abuse
No 94 29 (31) 1
Yes 31 10 (32) 1.07 (0.45-2.6) 0.9
Performance status
0-1 79 17 (22) 1 1
2-4 46 22 (48) 3.34 (1.5-7.3) 0.003 3.6 (1.3-9.6) 0.012
COPD/CVD
No 34 10 (29) 1
Yes 91 29 (32) 1.12 (0.5-2.7) 0.8
Anticoagulants and/or
antiplatelet treatment
No 81 27 (33) 1
Yes /A 12 (27) 0.75 (0.33-1.7) 0.5
ScC
No 60 23 (38) 1
Yes 65 16 (25) 0.5(0.3-1.1) 0.01
Advanced NscLC*
No 37 3(8) 1 1
Yes 87 35 (40) 7.6 (2.2-27) 0.002 8.6 (2-37) 0.004
Cavitation or necrosis
No 99 29 (29) 1
Yes 26 10 (38) 1.5(0.61-3.7) 0.37
Central location’
No 31 6 (19) 1
Yes 91 32 (35) 2.3 (0.84-6.1) 0.1
Cancer progression
No 94 24 (26) 1
Yes 31 15 (48) 2.7 (1.2-6.4) 0.02
Mechanical ventilation
No 87 14 (16) 1 1
Yes 38 25 (66) 10 (4.2-24) <0.001 13 (4.5-36) <0.001
Vasopressors
No 104 24 (23) 1
Yes 21 15 (71) 8.3 (2.9-24) <0.001
Transfusion
No 96 24 (25) 1
Yes 29 15 (52) 3.2 (1.4-7.6) 0.008
SAPS Il (per point) 1.07 (1.04-1.1) <0.001
Vasoconstrictive agents
No 68 16 (24) 1 1
Yes 57 23 (40) 2.2 (1.02-4.8) 0.05
Bronchial arteriography
No 23 11 (48) 1
Yes 102 28 (27) 0.41 (0.16-1.04) 0.06

COPD: chronic obstructive pulmonary disease; CVD: cardiovascular disease; SCC: squamous cell carcinoma; NSCLC: nonsmall cell lung cancer;
SAPS: Simplified Acute Physiology Score. #: in one stage Ill NSCLC patient the A or B staging could be not determined; ¥: central location could not

be determined in three patients.

bleeding cessation achieved in 80% of patients undergoing interventional radiology. In-hospital and 1-year
survival rates were 69% and 30%, respectively. Given these encouraging results, NSCLC-related severe
haemoptysis should not be considered so dismissively.

In our study, NSCLC-related haemoptysis accounted for up to 11% (125 out of 1165 cases) of overall
haemoptysis ICU admissions, by contrast with two similar, recently published studies that reported only
four NSCLC-related haemoptysis cases [18, 19]. Yet severe haemoptysis rarely appears in published patient
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TABLE 3 Univariate and multivariate analyses of variables associated with 1-year survival

Variables Patients n  1-year estimated Univariate analysis Multivariate analysis
survival %
HR (95% Cl) p-value HR (95% Cl) p-value

Age years 0.99 (0.97-1.01) 0.37
Alcohol abuse

No 94 35 1

Yes 31 20 1.41 (0.88-2.3) 0.15
Performance status

0-1 79 42 1 1

2-4 46 1" 2.8 (1.8-4.3) <0.001 2.4 (1.5-3.7) <0.001
COPD/CVD

No 34 40 1

Yes 91 28 1.3 (0.81-2.2) 0.24
Anticoagulants and/or

antiplatelet treatment

No 81 25 1

Yes JA 34 1.2 (0.75-1.8) 0.5
ScC

No 60 21 1 1

Yes 65 40 0.62 (0.4-0.95) 0.03 0.61 (0.4-0.95) 0.03
Advanced NscLC*

No 37 68 1 1

Yes 87 15 5.1(2.8-9.6) <0.001 4 (2.1-7.7) <0.001
Cavitation or necrosis

No 99 37 1 1

Yes 26 7 2.01 (1.24-3.2) 0.004 1.7 (1.21-3.2) 0.007
Central location”

No 31 52 1

Yes 91 22 2.1 (1.2-3.6) 0.011
Cancer progression

No 94 36 1 1

Yes 31 6 2.8 (1.7-4.4) <0.001 2 (1.01-2.7) 0.04
Mechanical ventilation

No 87 37 1

Yes 38 18 2.4 (1.5-3.7) <0.001
Vasopressors

No 104 34 1

Yes 21 14 2.5 (1.5-4.3) 0.001
Transfusion

No 96 35 1

Yes 29 17 1.8 (1.1-3) 0.01
SAPS Il (per point) 1.04 (1.03-1.05) <0.001
Vasoconstrictive agents

No 68 37 1

Yes 57 23 1.5 (0.97-2.3) 0.07
Bronchial arteriography

No 23 17 1

Yes 102 34 0.59 (0.35-0.98) 0.04

COPD: chronic obstructive pulmonary disease; CVD: cardiovascular disease; SCC: squamous cell carcinoma; NSCLC: nonsmall cell lung cancer;
SAPS: Simplified Acute Physiology Score. #: in one stage Il NSCLC patient the staging A or B could not be determined; ¥: central location could not
be determined in three cases.

cohorts involving ICU-admitted NSCLC patients [10, 20]. This may be explained by the restrictive ICU
policy of limiting admission of haemoptysis-affected NSCLC patients. Both oncologists and emergency
physicians are often unwilling to refer these patients to ICU, on account of their locally advanced/metastatic
disease, in line with our study [4, 7, 21], as chemotherapy is unlikely to prove rapidly effective in this
setting, thereby aggravating their reluctance.
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Previous reports focused on patients with fatal haemoptysis (i.e. SCC, central location and tumour
cavitation/necrosis) or with risk of haemoptysis due to bevacizumab therapy (i.e. cavitation) have been
confirmed by our data [6, 7, 13]. In our study, central location appeared to be a risk factor for severe
haemoptysis. As predicted in a population with advanced SCC [22], a central location was observed in
approximately three-quarters of our patients. Considering our adenocarcinoma population, central location
(23 (74%) out of 31) was more common than that reported in bevacizumab-treated adenocarcinoma
patients (1%) [22]. These different location rates may be accounted for by treatment guidelines that
recommend excluding patients with centrally-located adenocarcinoma. Yet the risk of developing
haemoptysis for this patient subgroup remains a matter of debate [6, 13]. Based on a 2004 phase II trial,
JOHNSON et al. [5] reported severe haemoptysis to be associated with SCC and tumour necrosis/cavitation,
as well as disease located close to major blood vessels. A subsequent phase III trial excluded patients with
SCC-related haemoptysis, with a resulting lower incidence of severe haemoptysis (1.9%) [23]. DANSIN et al.
[22] recently found similar incidence rates of severe haemoptysis for central versus non-central location
(0.7% versus 0.7%) in bevacizumab patients.

Tumor cavitation was shown to be a risk factor for severe haemoptysis, in particular if cavitation occurred
during cancer treatment [5-7, 22]. Cavitated tumours were observed in 26 (21%) of our patients, in line
with previously reported rates ranging from 10% (baseline) to 20% (cancer treatment) [24, 25]. In our
series, only two patients suffering from adenocarcinoma exhibited cavitated tumours [25]. In view of the
reported severe haemoptysis rates under anti-angiogenic therapy (0.7-2%), and as half of our patients
exhibited SCC, it was not unexpected that none of our patients had undergone anti-angiogenic therapy
[13, 22]. Consequently, we cannot draw any conclusions regarding the contribution of these agents to the
haemoptysis occurrence, although a better understanding of the underlying mechanism appears warranted
given the benefits of anti-angiogenic therapy in NSCLC [23].

The exact cause or mechanism of haemoptysis should always be sought first, via MDCTA, in order to
promptly initiate the most appropriate treatment [15]. In line with previous study data, the main sources of
bleeding were bronchial and non-bronchial systemic arteries (n=104; 83%), with pulmonary arteries
involved in only a few cases [6, 15]. Interventional radiology is currently considered the first-line treatment
for severe haemoptysis, although other modalities like surgery and bronchoscopic techniques may be
envisaged [26]. As it is associated with high morbidity and mortality, surgery should be restricted to a
minority of patients, such as in the event of BAE failure [27]. When experts in bronchoscopic management
are available, bronchoscopic therapies may be used to control immediate bleeding [26, 28]. However, long-
term outcome data on these procedures is scarce, and further studies are warranted. In our cohort, BAE was
carried out in 102 (82%) patients, with bleeding cessation achieved in 80%, in line with published control
rates ranging from 58 to 89% in NSCLC patients [2, 4, 21, 29]. Consequently, BAE has been proven a safe
and effective treatment.

ICU admission for patients with non-resectable NSCLC has been well-established [8, 30, 31]. Nonetheless,
as patients with severe NSCLC-related haemoptysis were excluded from most studies, the benefits of
properly managing these patients have yet to been addressed. In our series, the observed in-hospital and
1-year survival rates of 69% and 30%, respectively, were consistent with recent reports evaluating BAE in
severe haemoptysis [2, 4, 21]. BAE should, thus, be considered whenever possible. According to our
findings, vascular interventional radiology might be useful and even life-saving in selected NSCLC-related
haemoptysis cases.

Due to the treatment costs, being able to clearly identify patients likely to benefit from this therapeutic
option appears crucial. In our study, mechanical ventilation requirement, poor PS and advanced-stage
NSCLC proved to be strong predictors of in-hospital mortality, in line with previous reports [8], while
1-year survival was affected by poor PS, in addition to cancer characteristics, such as advanced stage,
progression and cavitation/necrosis. These variables should facilitate the decision-making process in favour
of “aggressive” haemoptysis management including vascular interventional radiology.

Our study has certain limitations. First, its retrospective design, along with the inclusion of a single referral
centre for both haemoptysis and lung cancer cases. By contrast, the strengths of our study include the well-
defined inclusion criteria, along with a large series of NSCLC-related haemoptysis cases with proven
histological diagnosis. Second, although the study covered a >15-year period, no difference in terms of
haemoptysis severity has been noted and the standard of performing BAE within the first 24 h of referral has
remained unchanged (data not shown). Finally, although precise data on the triage process was not
available, patients were selected mainly based on their PS rather than their cancer status. In exceptional
cases, bedridden patients (PS 3—4) were admitted, and PS 0-2 patients were primarily admitted in an effort
to control their haemoptysis, which is a frightening symptom, whilst their cancer was in progression. The
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availability of 1-year post-hospital discharge data for all but two patients rendered our management and
outcome analyses even more compelling.

In conclusion, our data supports providing appropriate management in the event of NSCLC-related severe
haemoptysis. The exact mechanism of severe haemoptysis should be clearly assessed via MDCTA before
declaring the patient non-eligible for interventional radiology. ACCP guidelines should be viewed
cautiously with respect to BAE, which should be proposed to selected severe haemoptysis patients, as this
procedure was proven effective and safe, allowing anticancer therapy to be pursued. Further studies are
needed to clarify the impact of anti-angiogenic therapy on haemoptysis incidence, given the benefits of these
agents on survival in advanced cancer patients.
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