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Abstract

The relationship between plasma D-dimer level and the prognosis of advanced lung cancer is close to each other. This study 
investigated the role of plasma D-dimer as a prognostic factor in advanced lung cancer: a) The aim of the current study was to 
investigate the association of D dimer plasma level with the development of stages in lung cancer. b) D-dimers levels as predictor of 
fibrinolysis and Disseminated Intravascular Coagulation (DIC). The subjects were selected from oncology department, Ghulab Devi 
Hospital and Mayo Hospital, Lahore. Total 45 subjects were included in the present study. The selected subjects were divided into 
two groups. Group A included 15 normal, healthy, age and sex matched controls and group B included 30 patients, histologically 
diagnosed cases of lung cancer. The patients had no history of coagulation disorders or on anti-coagulant therapy. The plasma D-dimer 
was measured in normal, heathy Controls and 30 histologically diagnosed cases of lung cancer by enzyme-linked immunosorbent 
assay. The median age of the patients (18 males and 12 females ) was 39.433± 5.11 and 13.3% had stage lb, 20% had llb, 6.7 % llla, 
36.11 lllb, 23.3 % had lV disease. Histologic sub-type was Non-small cell lung carcinoma (NSCLC) 30 %, Small cell lung carcinoma 
(SCLC) were 10 %, Squamous cell carcinoma were 10 %, adenocarcinoma 16.7 % and large cells carcinoma were 10%.In the present 
study. The Mean ± SD value of D-dimer level of the patients was 1068.70±441.86ng/dl, which was significantly higher than that of 
the control group. The plasma levels of D-dimer were significantly higher in patients with bronchogenic carcinoma as compared 
with healthy controls. Plasma D-dimer level was significantly higher in metastatic disease (P <0.01). D dimer levels were positively 
associated with clinical cancer stage (P<0.05) and metastasis (P<0.05). These findings suggested that the plasma D dimer level may 
be use as marker for predicting cancer metastasis and staging in lung cancer.
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Introduction
Lung cancer is one of the most prevalent malignancies in the 

world [1,2]. This cancer is currently the most common malignant 
disease and the leading cause of cancer related-deaths in all age 
groups and in both sexes [3]. The association between cancer and 
haemostatic system has been known since Trousseau’s study from 
the 19th century [4]. Coagulation or fibrinolytic system activation is 
present in lung cancer patients at clinical or subclinical level. There 
is a complex interaction, which has an important role in the course 
of the disease, between pathogenetic mechanisms of thrombosis, 
tumor cells, homeostatic systems, and patient characteristics.  

 
Patients with deep venous thrombosis (DVT) or subclinical 
hypercoagulopathy usually have worse prognosis. D-dimer is the 
cleavage product of cross linked fibrin that is formed by activation 
of the coagulation system, which signals hyperfibrinolysis in 
response to clot activation and fibrin formation [5]. Elevated 
levels of D-dimer have been detected in patients exhibiting 
diffuse intravascular coagulation [6], thromboembolic events, [7] 
D-dimer is a widely used biomarker for indicating the activation 
of coagulation and fibrinolysis [8,9]. Coagulation disorders are 
among the most common complications in cancer patients [8,10]. 
D-dimer is a degradation product of cross-linked fibrin that 
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appears in the blood after a blood clot is degraded by fibrinolysis 
[11]. D-dimer is produced by fibrin degradation, and measurement 
of D-dimer levels can help in the diagnosis of thrombosis [12]. 
D-dimer levels have been found to be significantly higher in lung 
cancer with poor prognosis[13,14]. D-dimer is a plasmin-mediated 
degradation product of cross-linked fibrin clot, which is formed by 
the activation of the coagulation system for any reason [15]. Several 
studies suggested that serum D-dimer level may be an important 
parameter in assessing prognosis of disease and response to 
treatment in patients with lung cancer[14,16]. As D-dimer is a 
sensitive marker of fibrinolysis so, it is recommended measuring 
the plasma level of D-dimer in all new lung carcinoma patients [17]. 
The results suggested that the plasma level of D-dimer was notably 
associated with the extent of tumor metastasis and tumor stage in 
lung cancer patients.

Material and Methods
Total 45 subjects were included in the present study. 30 

patients histologically diagnosed cases of bronchogenic carcinoma 
from oncology department, Ghulab Devi Hospital and Mayo 
Hospital Lahore, who were admitted between July 2017 to August 
2018. The control group consisted of 15 healthy individual without 
co-morbidity. Lung cancer staging was performed for all patients 
according to the 7th TNM classification. The inclusion criteria 
were as following histological diagnosed cases of bronchogenic 
carcinoma pretreatment were selected. Patients with a history 
of venous thrombosis or anticoagulation therapy, hypertension, 
cardiovascular and cerebrovascular disease, diabetes, acute or 
chronic inflammatory disease, or previous malignancy were 
excluded from the current study. Written informed consent was 
obtained from each subjects before the sample collection. 3ml of 
venous blood was collected in the disposable syringe and put in 
to vacutainer tubes containing anticoagulant citrate buffer (1:9, 
buffer blood for D-dimers assay. History and clinical features were 
recorded in all subjects on performa. The principals of different 
tests and their procedures were adopted accordingly. Blood 
samples were centrifuged and the plasma was separated. D-dimer 
level was measured in the plasma, via enzyme-linked fluorescent 
immunoassay method using a PC-Vidas device (BioMerieux Fr). A 
D-dimer level <500 ng/dl was considered normal. 

Results and Observations
Thirty patients with histological confirmed lung cancer were 

enrolled in the study. Mean age was 39.433 ± 5.11 years within 
the, range of 26-52 years, and there were 18 males (60.0%) and 
12 females (40.0%). There were 05 (16.7%) adenocarcinomas, 
10 (33.3%) squamous cell carcinomas, 03 (10.0%) small cell 
carcinomas and 09 (30%) non small cell carcinomas. 04 (13.3%) 
patients were classified as stage Ib, 06 (20%) patients as stage IIb, 
02 (6.7%) patients as stage IIIa, 11 (36.7%) patients as stage IIIb 
and 07 (23.3%) patients as stage IV. The general characteristics of 
the lung cancer patients are shown in Table 1. 

Table 1: Characteristics of the patients (n=30).

Characteristic Median (quartile) or frequency

Gender (male/female) 18/12

Age (years) 39.433± 5.11

Smoking (yes/no) 22/08

Histological type

Non-small cell lung carcinoma 9

small cell lung carcinoma 3

Squamous cells carcinoma 10

Asenocarcinoma 5

Large cell carcinoma 3

Stages of lung cancer

Stage lb 4

Stage llb 6

Stage lla 2

Stage lllb 11

Stage iv 7

D-dimer levels in patients with lung cancer were higher than 
those of the control group, and the difference was statistically 
significant P 0.05 (Table 2). D-dimer levels according to disease 
stage are shown in Table 3. When the D-dimer levels were compared 
according to disease stage in patients with lung cancer, a significant 
difference was observed between the D-dimer levels of patients 
with stage lb, llb and those with stage IV disease (P = 0.025). There 
was no significant difference between the other stage groups in 
terms of D-dimer levels. D-dimer levels were significantly higher 
in lung cancer patients than in the control group (P<0.01; Table 3). 
These data suggested that the plasma level of D dimer may be used 
as a marker of metastasis and staging in lung cancer.

Table 2: D-dimer in patients of lung cancer and control group.

Lung  cancer Control group

patients (n = 30) (n = 15)

Mean ± SD Mean ± SD

D-dimer (ng/dl) 1068.70 ± 441.86 308.8 ± 111.580

Table 3: D-dimer levels according to stages in lung cancer (ng/
dl).

D-dimer

Stages Mean ± SD Min-max P

IB 634 ± 59.44 550-695 P = 0.025

IIB 940 ± 284.09 695-870 P >0.05

IIIA 905 ±100.62 710-1010 P >0.05

IIIB 1129.22 ± 
221.86 700-1478 P >0.05

IV 1728.60 ± 
547.35 695-2200 P = 0.025

Discussion 
There is some evidence that the activation of coagulation and 

fibrinolytic system by neoplastic cells facilitates invasiveness 
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and metastases [18]. Thus, the extent of such activation has been 
associated with tumor stage and prognosis in some malignancies 
such as breast, colorectal and lung cancer [19,20]. D-dimer is a 
product of cross-linked fibrin degradation by plasmin-induced 
fibrinolytic activity, and D-dimer levels are a biomarker of global 
hemostasis and fibrinolysis [21]. High D-dimer levels were 
associated with poor prognoses in patients with breast, [22,23] 
colon and rectum, [24,19] and lung [25,26] cancers. In the present 
study, it was demonstrated that elevated plasma levels of D dimer 
were associated with clinical cancer stages and metastasis in lung 
cancer patients. D-Dimers: In this study, D-dimers were found to be 
significantly increased (p < 0.01) in patients with lung cancer when 
compared with controls (Table 2). The D-dimer level was more in 
SCLC as compared to NSCLC. The increased D-dimer was more in 
Patients having DIC and in patients of metastatic disease. These 
increased levels of D-dimers may be due to enhanced fibrinolysis 
[27] in their study Showed increased levels of D-dimers in patients 
having malignancy. These findings are consistent with the results of 
[27,18,28,29]. Several studies have reported that plasma D-dimer 
levels were elevated and associated with the stage and mortality 
in lung cancer [28,29]. They also observed similar increase of 
D-dimers in lung cancer (2.0). Our study has some limitations. 
This is a retrospective observational study with small sample 
size. Therefore, the findings of this study need to be validated 
by prospective and multicentre studies. The present study thus 
provides more reference values for patients with later-stage tumors 
and poorer overall condition. SCLC is a highly invasive tumor with 
a poor prognosis, with different biological characteristics from 
NSCLC. Valid biomarkers are therefore needed to determine the 
prognosis of SCLC. In the present study, pretreatment plasma 
D-dimer levels were independently in patients with SCLC. This 
conclusion is supported by previous studies of lung cancer in 
general.

Conclusion
The present study demonstrated that D-dimer plasma level 

was significantly higher in lung cancer patients and associated with 
clinical stages and metastasis. The current study was limited in that 
it only identified the association of D-dimer with tumor stage and 
metastasis.
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