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ABSTRACT
Introduction: The relationship between cancer and thromboembolic events has been known for a long time. Lung and venous throm-
boembolism are frequent complications of lung cancer and its treatment, being a great cause of morbidity and mortality. We pretend to 
establish the relationship between lung and venous thromboembolism and lung cancer, describe patient characteristics and analyze 
the impact in the survival and prognosis.
Material and Methods: It was a retrospective study. All research subjects were selected from lung cancer patients with a newly diag-
nosed lung and venous thromboembolism event admitted to Hospital S. João, between January 2008 and December 2013 and were 
followed until December 2014. Statistical analysis was performed with SPSS.
Results: From the search, we obtained 113 patients. The majority was male, smokers or ex-smokers, and adenocarcinoma was the 
most frequent histologic type, being diagnosed mostly in advanced stages. We noticed that the median time between lung cancer di-
agnosis and lung venous thromboembolism was 2.9 months. In 24 patients (21.4%), the lung cancer diagnosis occurred after the lung 
and venous thromboembolism event and in 86 patients (76.8%), it occurred before the event. After a median follow up of 1.4 months, 
107 (94.7%) patients died, 1 (0.9%) was lost to follow-up and 5 (4.4%) were still alive. The median survival rate was 1.5 months.
Discussion: The diagnosis of lung and venous thromboembolism in patients with lung cancer is associated with bad prognosis. It occurs 
most frequently in patients with advanced disease, in the first months after lung cancer diagnosis and after beginning chemotherapy.
Conclusion: Disease progression is an independent predictor with negative impact in overall survival.
Keywords: Lung Neoplasms; Pulmonary Embolism; Venous Thromboembolism

RESUMO
Introdução: A relação entre as neoplasias e os eventos tromboembólicos é uma realidade já conhecida. O tromboembolismo pulmo-
nar e venoso são complicações frequentes das neoplasias e do seu tratamento. Pretende-se estabelecer a relação entre o tromboem-
bolismo pulmonar e venoso e a neoplasia pulmonar, descrever as suas características clínicas e analisar o seu impacto na sobrevida 
e prognóstico.
Material e Métodos: Este estudo é retrospetivo. Foram selecionados doentes com neoplasia pulmonar, diagnosticados com trom-
boembolismo pulmonar e venoso no Hospital de S. João entre janeiro de 2008 e dezembro de 2013, e acompanhados até dezembro 
de 2014. A análise estatística foi realizada utilizando o SPSS.
Resultados: Da pesquisa efetuada, foram obtidos 113 doentes. A maioria eram homens, fumadores ou ex-fumadores, e o adenocar-
cinoma foi o tipo histológico mais frequentemente encontrado, diagnosticado maioritariamente em estádios avançados. A mediana de 
tempo entre o diagnóstico de neoplasia pulmonar e tromboembolismo pulmonar e venoso foi de 2,9 meses. Em 24 doentes (21,4%), 
o diagnóstico de neoplasia pulmonar ocorreu depois do tromboembolismo pulmonar e venoso e em 86 doentes (76,8%) antes do 
evento. Após uma mediana de follow-up de 1,4 meses, 107 (94,7%) dos doentes faleceram, 1 (0,9%) deixou de ser seguido e 5 (4,4%) 
permaneceram vivos no fim do estudo. A mediana da taxa de sobrevivência foi de 1,5 meses.
Discussão: O diagnóstico de tromboembolismo pulmonar e venoso nos doentes com neoplasia pulmonar está associado a mau 
prognóstico. Ocorre mais frequentemente em doentes com doença avançada, nos primeiros meses depois do diagnóstico e do início 
da quimioterapia.
Conclusão: A progressão da doença demonstrarou ser preditor independente com impacto negativo na sobrevida global.
Palavras-chave: Embolia Pulmonar; Neoplasias Pulmonares; Tromboembolismo Venoso

INTRODUCTION
The relationship between cancer and thromboembolic 

events has been known for a long time.1

Lung thromboembolism and venous thromboembolism 
(VTE), which includes deep vein thrombosis (DVT) and pul-
monary embolism (PE), are frequent complications of lung 
cancer and its treatment, especially in the advanced stages 

of disease. DVT is the occlusion of a blood vessel in any 
region of the body, but it is found more often in the lower 
limbs. PE is an occlusion of one or more pulmonary vessels 
which can be life-threatening.2,3

The pro-thrombotic state results from the activation of 
hemostasis, which promotes the induction of pro-coagu-
lant activity and cancer cell migration, involving platelets. 
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According to a new cell-based model of coagulation, coag-
ulation occurs in platelets or other cell surfaces that expose 
tissue factor (TF). In the end, those mechanisms can lead 
to tumor growth, angiogenesis and to the development of 
metastases.1,3,4 The malignancies with higher risk of VTE 
have hematologic, gastrointestinal and lung origin.1

The incidence of VTE in lung cancer patients is 
4% – 15% and the mortality rate is higher in comparison 
with patients who have not experienced a VTE event.5

In a large cohort of lung cancer patients, some risk fac-
tors were identified, like male gender, advanced stage of 
disease, adenocarcinoma, and co-morbidities such as heart 
failure, atrial fibrillation and cerebrovascular disease.6,7

The hypercoagulable state that is characteristic of lung 
cancer patients is usually asymptomatic. However, in some 
cases, it can manifest as a low grade disseminated intravas-
cular coagulation or VTE, which represents a serious mani-
festation of this state. That is why changes in a coagulation 
test might be the only finding in asymptomatic patients.3,8

The aim of this study is to examine the association 
between VTE and lung cancer, describe patient character-
istics and analyze the impact of these events in the survival 
and prognosis of lung cancer patients.

MATERIAL AND METHODS
Study design and study population

This is a retrospective uncontrolled study. All research 
subjects were selected from lung cancer patients with newly 
diagnosed VTE event admitted to Hospital S. João (HSJ) 
between January 2008 and December 2013 and were fol-
lowed until December 2014. To achieve this, we request-
ed a search of all malignant neoplasms of the bronchus or 
lung (ICD-9-CM codes ‘162.2x’, ‘162.3x’, ‘162.4x’, ‘162.5x’, 
‘162.8x’, ‘162.9x’) from the hospital registry system in that 
period, which returned 2630 patients. We then searched 
for patients who also had a VTE episode, resulting in 
113 patients.

The inclusion criteria were diagnosis of primary lung 
cancer, known histology, date of diagnosis, VTE symp-
toms, including deep vein thrombosis (ICD-9-CM codes 
‘451.0x  –  451.2’, ‘451.8x – 451.9x’, ‘453.0x – 453.4x’, 
‘453.6x’, ‘453.8x – 453.9x’) or pulmonary embolism 
(ICD-9-CM code ‘415.1x’), between 2008 and 2013.

The exclusion criteria were absence of date of diagnosis 
and unknown histology.

This information was collected from each patient’s clin-
ical chart, using SClinico Software (SClinico Hospitalar, 
SPMS — Health Ministry Shared Services). Permission for 
data collection and analysis was obtained from the ethics 
committee of HSJ. Our study was performed in accordance 
with the Declaration of Helsinki.

Clinical data
For each patient, clinical data included: (1) patient’s 

basic information, such as gender, and age; (2) significant 
comorbidities such as overweigh, arterial hypertension, pul-
monary disease, previous thromboembolism, renal disease, 

dyslipidemia, peripheral arterial disease, ischemic heart 
disease, congestive heart failure, cerebrovascular disease, 
diabetes mellitus, peripheral venous disease; (3) smoking 
history; (4) histology, date of diagnosis, stage at the time of 
diagnosis, presence of metastases; (5) type of treatment, 
such as chemotherapy, radiotherapy or surgery; (6) pres-
ence of risk factors, such as recent surgery, presence of 
central venous catheter, trauma; (7) type of VTE, date of 
the episode, origin, disease progression at the event date, 
symptoms, diagnostic method, D-dimers, treatment, com-
plications; (8) date of death, date of last follow-up.

ECOG Performance Status, according to the Eastern 
Cooperative Oncology Group, was used to classify patients’ 
functional performance: 0 – 5.9

Tumor histology was classified as non-small cell lung 
cancer (NSCLC), small cell lung cancer (SCLC) and others. 
Furthermore, the NSCLC was sub-classified as adenocar-
cinoma, squamous cell carcinoma and large cell neuroen-
docrine carcinoma.

The stage of each case was classified as I (IA, IB), 
II (IIA, IIB), III (IIIA, IIIB), IV, according to the TNM system. 
For analysis purposes, disease stage was categorized 
into two groups: early (Stage I and II) and advanced stage 
(III and IV).

Chemotherapy in lung cancer usually includes a com-
bination of platinum derivatives with gemcitabine, paclitax-
el, vinorelbine, etoposide, or pemetrexed. Nevertheless, 
EGFR inhibitors, like gefitinib and erlotinib, and angiogene-
sis inhibitors, like bevacizumab, can also be used as a first-
line treatment.7 As mentioned before, it has been reported 
that chemotherapy has some influence in the occurrence 
of VTE episodes, which is why we also include the type of 
treatment of each patient in our database.

Crizotinib, cerotinib and alectinib (ALK inhibitors) and 
immunotherapy (nivolumab and pembrolizumab) can also 
be used as first-line treatment. However, our database 
refers to the period between 2008 and 2013, when those 
therapies had not been approved yet.10

VTE was diagnosed based on several methods includ-
ing angio-computed tomography (CT), thoracic CT, echo-
cardiogram, Doppler ultrasound and abdominal CT. Two 
types of CT scanners were used: 16 slice and 64 slice.

In order to better understand the association between 
lung cancer and venous thromboembolism (VTE) and the 
possible predictors of overall survival, we also analyzed 
D-dimer levels which were obtained in the HSJ laboratory. 
To measure D-dimer levels, peripheral blood was collected 
from the cubital vein and then analyzed with STA Liatest 
D-DI. All the blood samples were processed according to 
the manufacturer’s instructions. At our hospital, the stand-
ard cut off level of 0.5 µg/mL was used to distinguish high 
and normal results. 

Statistical methods
Statistical analysis was performed with IBM SPSS 22.0 

software package (IBM Corp. Released 2013. IBM SPSS 
Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp.)
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Table 1 – Baseline patient characteristics

Characteristics Patients (n = 113)
Gender Male

Female
91 (80.5)
22 (19.5)

Age, mean, in years (p25 – p75) 66 (59 – 74)

Age Groups ≤ 50
51 a 65
≥ 66

7 (6.2)
42 (37.2)
64 (56.6)

Co-morbidities
Arterial hypertension
Pulmonary disease
Dyslipidemia
Diabetes mellitus
Ischemic heart disease
Congestive heart failure
Peripheral venous disease
Overweight
Cerebrovascular disease
Previous VTE
Chronic renal disease
Peripheral arterial disease

77 (68.1)
39 (34.5)
23 (20.4)
21 (18.6)
18 (15.9)
10 (8.8)
7 (6.2)
7 (6.2)
4 (3.5)
4 (3.5)
3 (2.7)
3 (2.7)
2 (1.8)

Smoking at lung cancer diagnosis Current smoker
Ex-smoker
Never smoker

48 (43.6)
37 (33.6)
25 (22.7)

Lung cancer histology Adenocarcinoma
Squamous cell carcinoma
SCLC
NSCLC, unspecified
Large cell neuroendocrine carcinoma

79 (70.5)
13 (11.6)
9 (8%)
9 (8)

2 (1.8)
Stage at the time of lung cancer diagnosis IA

IB
IIA
IIB
IIIA
IIIB
IV

0 (0)
0 (0)
0 (0)

1 (0.9)
3 (2.7)

29 (26.4)
77 (70)

Metastasis at the time of lung cancer diagnosis
Bone
Lung
Pleural
Cerebral
Others

77 (70)
43 (38.1)
27 (23.9)
25 (22.1)
15 (13.3)
33 (29.2)

Anticancer treatment Chemotherapy
Biological therapy
Radiotherapy
Surgery
Chemotherapy at the time of VTE event

87 (77.7)
16 (19.8)
43 (38.4)
7 (6.3)

47 (53.4)
Risk factors for VTE Recent surgery

Co-morbidities
Thrombophilia
Central venous catheter
Trauma

3 (2.7)
77 (68.1)
1 (0.9)
1 (0.9)
1 (0.9)

Symptoms and signs at VTE diagnosis 100 (88.5)

ECOG 0
1
2
3
4

6 (5.3)
29 (25.7)
12 (10.6)
44 (38.9)
22 (19.5)

Disease progression No
Yes

26 (23.4)
85 (76.6)

Continuous variables were presented as means and 
standard deviation or median and percentile 25 (p25) and 

percentile 75 (p75), and categorical variables as absolute 
and relative percentages. Overall survival was defined as 
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the time between the beginning of VTE and the death from 
any cause or last contact. Patients still alive were censored 
at the last follow-up date. The Kaplan-Meyer method was 
performed to calculate the overall survival, and univariate 
and multivariable Cox proportional regression analyses 
were used to establish the predictors of overall survival in 
lung cancer patients. In multivariable analysis, variables 
that showed significance at p < 0.20 in univariate analysis 
were included. The results are expressed as hazard ratios 
with 95% CI. A p-value < 0.05 was used as the criterion for 
statistical significance in the multivariable model.

RESULTS
Patient characteristics

In a population of 2630 patients with the diagnosis of 
lung cancer, 113 (4.30%) were also diagnosed with VTE 
between 2008 and 2013.

The baseline characteristics of the 113 patients are 
shown in Table 1.

The average age at time of VTE was 66 years (with 
a standard deviation of 10). The majority of patients 
were male (80.5%) and smokers or ex-smokers (77.2%). 
Adenocarcinoma was the most frequent histology (70.5%), 
followed by Squamous cell carcinoma (11.6%), SCLC (8%), 
unspecified NSCLC (8%) and large cell neuroendocrine 
carcinoma (1.8%). As expected, we also verified that lung 
cancer was mostly diagnosed in advanced stages of the 
disease — 70% in stage IV and 26.4% in stage IIIB. 

As shown in Table 1, patients received different antican-
cer treatments: 77.7% chemotherapy, 19.8% biological ther-
apy, 38.4% radiotherapy and finally 6.3% underwent surgery.

Prevalence and clinical characteristics of VTE
In this group of 113 patients, 24 (21.2%) experienced an 

episode of DVT, 76 (67.3%) an episode of PE, 12 (10.6%) 
DVT and PE and 1 (0.9%) suffered another type of event. 

As previously mentioned, not all of these events were 
symptomatic. In our study, 100 patients (88.5%) were 

symptomatic at the time of the event and 13 (11.5%) were 
asymptomatic (Table 2). 

Most of the patients had a VTE event in the ambulatory 
setting (86.7%). Only 15 patients (13.3%) had a VTE event 
while hospitalized.

VTE was diagnosed by different imaging techniques 
(angio-CT, thoracic CT, abdominal CT, and Doppler ultra-
sound). The most frequently used technique was angio-CT 
(56.4%), followed by thoracic CT (27.3%). Doppler ultrasound 
was essentially used for DVT diagnosis (13.6%). Despite 
the available techniques, VTE was not confirmed in 1.8% of 
patients. In some patients (48.7%), we measured D-dimer 
levels, which proved to be elevated in most of them (94.6%).

By the event date, most patients had disease progres-
sion (76.2%), accompanied by the presence of metastasis 
and local advanced disease. 

We noticed that the median time between lung cancer 
diagnosis and VTE event was 2.9 months. In 24 patients 
(21.4%), lung cancer diagnosis occurred after a VTE event 
and in 86 patients (76.8%), it occurred before a VTE event.

We also noticed that most VTE events occurred after 
the beginning of chemotherapy (53.4%), with an average of 
6 months interval.

Management of VTE in patients with lung cancer
At the time of the event, only 5.3% of patients were under 

anticoagulant therapy [LMWH (0.9%), warfarin (3.5%) and 
acenocoumarol (0.9%)] (Table 3). In order to deal with VTE, 
healthcare professionals administered anticoagulant thera-
py, which includes warfarin, enoxaparin, dalteparin, unfrac-
tionated heparin and acenocoumarol. 

The administration of anticoagulant therapy poses some 
risks, such as hemorrhagic complications, which were found 
in 12 patients (10.6%) [epistaxis (8%), hemoptysis (0.8%), 
hemopericardium (0.8%)]. Despite the use of anticoagulant 
therapy, in four patients (3.5%) there was recurrence of a 
VTE event.

Knowing that all our patients were hospitalized during 
these events, we also analyzed the outcomes at the time 
of discharge. Most patients had clinical improvement and 
were discharged (54.9%). However, 41 patients (36.3%) 
died during hospitalization and 10 patients (8.8%) were dis-
charged without clinical improvement.

Survival and predict factors
After a median follow up of 1.4 months (range, 0 to 33), 

107 (94.7%) patients died, 1 (0.9%) patient was lost to 

Table 2 – Clinical characteristics of VTE

Characteristics Patients
(n = 113)

Signs and symptoms
   Dyspnea
   Cough
   Hemoptysis
   Thoracic pain
   DVT symptoms
   Syncope
   Atrial fibrillation (AF)
   Tachyarrhythmia
   Hemodynamic instability
   Edema of the lower limbs
   Hypoxemia

70 (78.7)
40 (35.4)
10 (8.8)
2 (23)

29 (25.7)
5 (4.4)
8 (7.1)

47 (41.6)
10 (8.8)
25 (22.5)
67 (59.3)

Time of lung cancer diagnosis and VTE event 
   Before VTE event
   At the time of VTE event
   After VTE event
   Median, in months (p25 – p75)

86 (76.8)
2 (1.8)

24 (21.4)
2.9 (–8.0)

Numbers in parentheses refer to n (%), unless otherwise specified

Table 3 – Anticoagulant therapy chosen at the time of the event

Anticoagulant therapy Patients
(n = 113)

None
Warfarin
Enoxaparin
Dalteparin
Unfractionated heparin
Acenocoumarol

5 (4.5)
38 (33.9)
60 (53.6)
1 (0.9)
7 (6.3)
1 (0.9)

Numbers in parentheses refer to n (%), unless otherwise specified
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time of VTE event, histological type, stage of lung cancer, 
and treatment with chemotherapy.

In univariate analysis, disease progression and ECOG 
(3  and 4) were associated with overall survival. In turn, 

Table 4 – Predictive factors of overall survival

Univariate Analysis Multivariable Analysis

Baseline Characteristics Hazard Ratio (95% CI) p-value Hazard Ratio (95% CI) p-value

Gender
   Female
   Male

1
1.007 (0.624 – 1.626) 0.976

Age groups
   ≤ 50
   51 a 65
   ≥ 66

1.423 (0.703 – 2.879)
1.018 (0.678 – 1.527)

1

0.327
0.932

Disease progression
   No
   Yes

1
1.975 (1.234 – 3.151) 0.004 1.831 (1.101 – 3.044) 0.020

ECOG
   0
   1
   2
   3
   4

1
1.639 (0.573 – 4.691)
1.877 (0.596 – 5.908)
3.646 (1.301 – 10.219)
6.479 (2.188 – 19.183)

0.357
0.282
0.014
0.001

1.064 (0.363 – 3.117)
1.172 (0.365 – 3.756)
2.048 (0.713 – 5.883)
3.982 (1.334 – 11.886)

0.910
0.792
0.183
0.013

Histology
   Others
   Adenocarcinoma

1
1.461 (0.946 – 2.256) 0.087 1.359 (0.861 – 2.143) 0.188

Stage
Early
Advanced

1
1.703 (0.824 – 3.516) 0.150 1.478 (0.702 – 3.109) 0.304

Metastasis
   No
   Yes

1
1.269 (0.840 – 1.918) 0.258

Chemotherapy
   No
   Yes

1
1.223 (0.790 – 1.892) 0.367

Figure 1 – Overall survival

follow-up and 5 (4.4%) were still alive at the end of the study 
(Table 4). The median survival rate was 1.5 months.

We also tried to analyze some possible predictive fac-
tors of OS, for instance ECOG, disease progression by the 

Overall Survival
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gender, age group, advanced stage, metastasis and 
chemotherapy were not found to be significant. The vari-
ables concerning progression, ECOG, histology and stage 
were included in the multivariable model since they gener-
ated a p < 0.2 in univariate analysis.

After multivariable analysis, only progression and 
ECOG = 4 were associated with overall survival. Progression 
was associated with worse overall survival, presenting an 
increased hazard ratio (HR) of death (HR = 1.831; 95% CI: 
1.101 – 3.044). In addition, patients with ECOG = 4 had an 
increased HR of death (HR = 3.982; 95% CI: 1.334 – 11.886) 
compared with patients with ECOG = 0 (Fig. 1).

DISCUSSION
In a large cohort of lung cancer patients, the preva-

lence of VTE was 4.3%. As shown in Table 1, it was found 
more frequently in males (80.5%), with a median age of 
66 years. Most of them had co-morbidities (68.1%) such 
as arterial hypertension, pulmonary disease, dyslipidem-
ia, diabetes mellitus and others, and 77.2% were cur-
rent-smokers or ex-smokers. The median survival rate 
was 1.5 months, and in 86 patients (76.8%) lung cancer 
diagnosis occurred before a VTE event. After multivariable 
analysis, only progression and ECOG = 4 were associated 
with overall survival.

Cancer patients are a heterogeneous population, so the 
VTE incidence will fluctuate between the different groups 
and will be influenced by various factors.1 These factors can 
be divided into patient-related factors (advanced age, poor 
performance status — ECOG — with a prolonged immo-
bility, prior history of thrombotic events and the presence 
of co-morbidities), tumor-related factors (type and stage), 
treatment-related factors (surgery, chemotherapy and new 
therapies) and potential biologic parameters.1,2,11–13

VTE can represent the earliest manifestation of an 
occult malignancy, leading to the diagnosis of lung cancer, 
as seen in our cohort (21.4%). Most of our patients were 
symptomatic at the time of a VTE event (88.5%). However, 
with the increasing use of routine staging and follow-up 
imaging, clinically unsuspected pulmonary embolism (PE) 
is commonly detected (11.5%).14

Adenocarcinoma is the most common histological type 
of lung cancer and it also seems to be associated with a 
higher occurrence of VTE events (70.5% in our study). It 
may be explained by the presence of mucus produced by 
this histological type, which may lead to secretion of pro 
coagulation factors, platelet activation and to microthrom-
bi formation in capillary circulation.7,15 However, we cannot 
affirm that the higher occurrence of VTE in lung cancer 
patients may be due to the higher prevalence of this histo-
logical type alone.

Our patients underwent different types of treatment, 
and most of them (77.7%) were receiving chemotherapy. 
As mentioned above, cancer by itself is strongly associated 
with a pro-thrombotic state. However, chemotherapy can 
lead to endothelial damage,1 increasing the risk of devel-
oping a VTE event, especially in the first 3 – 6 months of 

treatment, as we can observe in our results with an average 
of six months.3,12,16

For the diagnosis of these events, the most frequently 
used technique was angio-CT (56.4%) and, when measured, 
D-dimer levels proved to be elevated in most cases (94.6%).

D-dimer is a degradation product of cross-linked fibrin 
and high levels reflect the increased activation of hemosta-
sis and fibrinolysis.17 It can be important for the diagnosis of 
suspected PE. Nevertheless, in hospitalized patients, this 
elevation can be caused by co-morbidities, which limits its 
applicability.18 It can help to exclude VTE due to its high 
negative predictive value. However, it is only by combining 
D-dimer results with imaging techniques such as CT that 
VTE diagnosis can be made.13

In a recent study, the American Society of Clinical 
Oncology (ASCO) guidelines leave to the clinician the deci-
sion to implement anticoagulant prophylaxis in designated 
patients with solid tumors and high risk of thrombosis after 
the clinician assessment of the risk of mortality and associ-
ated morbidity.3

LMWH was the preferred option for treatment and 
prophylaxis in our patients (54.5%).

As it has been shown in previous studies, some of our 
patients experienced hemorrhagic complications (10.6%), 
which influence their morbidity and mortality. Moreover, 
despite the use of anticoagulation, the risk of VTE recur-
rence is higher in comparison with noncancerous patients.1

Nowadays, many risk factors for VTE are being stud-
ied. In our study, only disease progression and ECOG (4 in 
comparison to 0) were proven to be a predictor for over-
all survival. Therefore, further investigation is needed to 
clarify the relationship between VTE and lung cancer and 
its predictors.

There are several inflammatory biomarkers related 
to thrombotic events. Tissue factor, which is an initiator 
of the activation of hemostasis, has proven to be consti-
tutively expressed and related to a hypercoagulable state. 
Neutrophils are responsible for the degradation of tissue 
factor pathway inhibitor.19 Knowing that, one possible pre-
dictor of VTE events is an elevated leukocyte count prior 
to the initiation of chemotherapy. Leukocytosis might be 
responsible and linked to inflammation, lung cancer aggres-
siveness or disease progression. And in the end, all these 
factors contribute to the increased risk of thrombosis.11,20

The overproduction of pro coagulation factors such as 
TF also promotes the production of thrombin. Therefore, 
an elevated platelet count may also be used as a predictor 
of VTE.7,11

Kadlec et al also found that other procoagulant factors 
are associated with an increased risk of VTE such as lupus 
anticoagulant, anticardiolipin antibodies to factor VIII, IL-6 
and TNF-alfa.7 In a recent study, it was demonstrated that 
the high neutrophil-lymphocyte ratio (NLR) is associated 
with a lower VTE resolution rate and to some resistance to 
anticoagulant therapy.19

VTE can be considered as a negative predictor of sur-
vival in lung cancer patients, complicating cancer treatment. 
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It carries a significantly poorer prognosis.2,7,11 However, the 
benefits of VTE prophylaxis remain unknown.15

This study presents some limitations. It does not include 
all the patients diagnosed with lung cancer that experienced 
a VTE event. The clinical information of some patients was 
not available and some patients were followed in another 
hospital after lung cancer diagnosis. During data collection 
some coding errors were detected, which did not allow the 
precision of VTE and lung cancer diagnosis that we intend-
ed at the beginning. There were probably many patients 
with asymptomatic VTE that were not detected. There are 
new predictors and recently discovered risk factors that we 
did not include in our analysis (neutrophil-lymphocyte ratio, 
tumor markers like CEA, and others).

CONCLUSION
The diagnosis of venous thromboembolism (VTE) in 

patients with lung cancer carries a poor prognosis. It occurs 
more frequently in patients with advanced disease, in the 
first months after lung cancer diagnosis and in the first 
months after beginning chemotherapy.

Disease progression and ECOG have been found 
to be independent predictors with negative impact in 
overall survival.
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