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predictors of malignancy. Mild (i.e. with a smoking history < 10
pack/years) or non-smokers with haemoptysis should be consid-
cientific  Letter

redictors of Malignancy in Patients With
aemoptysis

redictores de malignidad en pacientes con hemoptisis

ear Editor,

Lung cancer often presents with haemoptysis1–4 and is the only
ignificant predictor of mortality in patients complaining of this
ymptom.5 The diagnostic work-up of patients with haemopty-
is should promptly rule out the presence of malignancy. Until
ow, no studies have specifically investigated the main predictors
f malignancy in these patients. Despite a comprehensive diag-
ostic assessment at baseline (based on computed tomography
CT) and bronchoscopy), a subgroup of patients remains with-
ut an aetiological diagnosis (i.e., idiopathic haemoptysis).1–3,5–7

revious studies described cases of lung cancer onset in patients ini-
ially diagnosed with idiopathic haemoptysis.5,6,8 Thus, follow-up
s needed in order to detect new or misdiagnosed lung neoplasms
t an early stage.5,6,8

Some previous prospective studies have assessed the incidence
f lung cancer and the overall survival of patients with idiopathic
leeding.4,7–9

The aim of the present study was to evaluate the main predic-
ive factors for malignancy in patients with haemoptysis, based on
nitial and follow-up diagnostic work-up. Furthermore, the long-
erm prognosis and the incidence of lung cancer in patients with
diopathic haemoptysis were investigated.

This is a sub-analysis of an observational, prospective, multi-
entric, Italian study,1 registered at ClinicalTrials.gov (identifier:
CT02045394). Written informed consent was signed by all partic-

pating patients1 and subjects were followed-up for 18 months.1,5

From July 2013 to September 2015, consecutive adult (i.e., ≥18
ears old) patients with haemoptysis were recruited.1,5 Exclu-
ion criteria were the following: (1) cause of haemoptysis already
nown; and (2) refusal to sign the informed consent.

The follow-up period lasted from December 2015 to February
018.5

Severity of haemoptysis was graded based on the total amount
f blood expectorated in 24 hours (h): mild (i.e., drops of blood to 20
illilitres (ml)/24 h), moderate (i.e., 20–500 ml/24 h), severe (i.e.,

500 ml/24 h).1,5

An ad hoc electronic database was created to collect all study
ariables. Qualitative data were described with absolute and rel-
tive (percentage) frequencies. Logistic regression analysis was
erformed to assess the relationship between demographic and
linical characteristics and malignancy diagnosis. The statistical

oftware used for all the computations was Stata17.0 (StataCorp,
ollege Station, TX, USA).
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In total 451 out of 606 (74.7%) patients completed the follow-
up,1,3 70/606 (11.5%) were lost, and 83/606 (13.7%) died during
the follow-up. A total of 120 pulmonary malignancies were diag-
nosed (109 with primary lung cancers and 11 with pulmonary
metastases).1,5 At baseline, chest X-ray was performed in 119/120
(99.1%) patients, CT scan in 118/120 (98.3%) and bronchoscopy in
115/120 (95.8%).1

Univariate analysis showed that age ≥40 years (OR (95%
CI): 10.3 (1.4–75.8); P = 0.02), male sex (OR (95% CI): 1.99
(1.3–3.2); P = 0.003), moderate and severe haemoptysis (respec-
tively OR (95% CI): 1.8 (1.2–2.7); P = 0.006 and OR (95% CI): 2.6
(0.8–7.9); P = 0.10), smoking history ≥ 10 pack/years (OR (95% CI):
3.2 (1.9–5.5); P < 0.0001), former airways neoplasm (OR (95% CI):
6.0 (3.1–11.9); P < 0.0001) and abnormal findings at chest X-ray
(i.e., consolidation and/or atelectasis and/or pleural effusion and/or
mediastinal enlargement) (OR (95% CI): 6.4 (4.0–10.3); P < 0.0001)
were associated with the occurrence of a lung cancer. In the mul-
tivariate analysis only increasing age (OR (95% CI): 1.1 (1.0–1.2);
P = 0.03), former airways neoplasm (OR (95% CI): 22.1 (1.3–370.8);
P = 0.03), and abnormal chest X-ray (OR (95% CI): 32.0 (4.5–226.0);
P = 0.001) were significantly associated with an increased risk of
malignancy (Table 1).

Overall, 54/606 (8.9%) patients were diagnosed with idiopathic
haemoptysis (i.e. with negative CT and bronchoscopy). In 4/54
(7.4%) a lung cancer was  diagnosed during the follow-up: in two
patients after three months and in two after one year from the
first evaluation. Three of these patients were smokers (smoking
history > 30 pack/years). Three of the 54 (5.6%) patients with a final
diagnosis of idiopathic bleeding died during the follow-up.

This is the largest prospective study on the predictors of malig-
nancy in patients with haemoptysis.

Malignancy is one of the most common aetiologies for this
symptom in Europe1–4 and the leading cause of mortality in
patients with haemoptysis.5

To date, no guidelines have recommended the best diagnos-
tic approach in patients with haemoptysis, based on their clinical
characteristics and malignancy risk factors.

In this study, we  aimed to evaluate the main variables associated
with malignancy, based on baseline and follow-up data. Patients
showing such predictors deserve a prompt diagnostic assessment
at baseline, with chest CT followed by bronchoscopy in cases of
positive CT findings. Data on the utility of bronchoscopy in patients
with haemoptysis and negative CT are still conflicting.10–14

Our study demonstrated that advancing age (from the age of 40),
former airways neoplasms, and chest X-ray findings are the main
ered at risk of lung neoplasms when other risk factors are found,
regardless of the amount of bleeding. Chest X-ray is usually the
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Table  1
Demographic and clinical variables predictive of malignancy.

Univariate analysis Multivariate analysis

OR (95% CI) p-Value OR (95% CI) p-Value

Age, years 1.0 (1.0–1.1) <0.0001 1.1 (1.0–1.2) 0.03

Age
≥40  years 10.3 (1.4–75.8) 0.02
≥50 years 9.9 (3.1–31.8) <0.0001

Male sex 1.99 (1.3–3.2) 0.003 0.8 (0.1–4.5) 0.08

Severity of haemoptysis
Mild Ref. Ref.
Moderate 1.8 (1.2–2.7) 0.006
Severe 2.6 (0.8–7.9) 0.10

Smoking history
≥10 pack/years 3.2 (1.9–5.5) <0.0001 5.7 (0.8–40.3) 0.08
≥30  pack/years 6.0 (3.1–11.9) <0.0001

Former airways malignancy 6.0 (3.1–11.9) <0.0001 22.1 (1.3–370.8) 0.03

Positive chest X-ray (one of: consolidation, atelectasis,
mediastinal enlargement, pleural effusion)

6.4 (4.0–10.3) <0.0001 32.0 (4.5–226.0) 0.001

Number of recurrences 0.4 (0.1–0.8) 0.02 1.0 (0.3–3.6) 0.99

Severity of haemoptysis recurrence
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Mild Ref. 

Moderate 4.8 (1.7–13.5
Severe 3.8 (0.6–25.5

rst radiological investigation in the diagnostic work-up of patients
ith respiratory symptoms1,2,7,15; for this technique a sensitivity

f 75.4% in symptomatic patients with lung cancer was  found, with
aemoptysis being the symptom most strongly associated with a
iagnosis of lung neoplasm.15

Our data confirm the findings of Arooj et al. who failed to demon-
trate a significant difference in lung cancer incidence between
mokers and non-smokers in a cohort of 337 patients with haemop-
ysis, suggesting that smoking status should not influence the type
f investigations undertaken in this patient category.11–14

Idiopathic haemoptysis showed an overall mortality of 5.5%.
ung cancer was diagnosed in four patients during the first year
f follow-up; three of whom were smokers with a smoking his-
ory > 30 pack/years. Thus, the follow-up of patients with idiopathic
leeding is needed when lung cancer risk factors are present.

Few prospective studies have described long-term prognosis
nd lung cancer incidence of patients with idiopathic haemopty-
is. Uzun et al. reported no deaths during a 1.8-year follow-up4

hereas Savale et al. and Tsoumakidou et al. reported no new lung
ancer cases.7,9

Retrospective studies showed heterogenous prognostic out-
omes and differences in the definition of idiopathic haemoptysis.

Herth et al. described a 13% mortality during a 6.6 years
ollow-up and a 6% of lung cancer incidence within three years
f follow-up. Only some patients underwent CT scan at the initial
ssessment.8 Lee et al. found no lung cancers in 228 patients with
egative CT scans during a follow-up of two years.15

Finally, Abdulmalak et al. described idiopathic haemoptysis in
0% of the cases at the initial assessment, with a 9.6% incidence of

ung cancers within three years of follow-up.6

There are some limitations of our study. Firstly, the study lacks
 control group. Furthermore, in the absence of international
uidelines recommending the best diagnostic approach in patients

ith haemoptysis, a standardized diagnostic protocol was not

mplemented, and the clinical choices depended on centre expe-
ience and clinical assessment. However, our study described
eal-world settings, then, with a high external validity.

2

Ref.
0.003
0.17

In conclusion, our study showed that advancing age, former air-
ways neoplasms, and positive chest X-ray are the most important
predictors of malignancy in patients with haemoptysis. This sub-
group of patients deserves a prompt and comprehensive diagnostic
evaluation at baseline (i.e., CT scan and bronchoscopy), regardless
of the severity of the symptom and the smoking status. Follow-up
is recommended in smokers with idiopathic bleeding: despite an
overall good prognosis, lung cancer can still occur.
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