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Abstract

Objective: To evaluate the prognostic accuracy of D-dimer levels for advanced non-small-cell

lung cancer (NSCLC).

Methods: This retrospective cohort study included 651 patients initially diagnosed with

advanced NSCLC. Patients with D-dimer levels �0.5mg/L were included in the high D-dimer

group, whereas patients with lower levels were included in the normal group. Cumulative survival

was estimated using Kaplan–Meier curves and compared using the log-rank test. Multivariate

analyses were performed using the Cox proportional hazards model.

Results: The median plasma D-dimer level in the study cohort was 0.61� 0.49mg/L. D-dimer

levels were elevated in 60.98% of patients, and 80.1% of such patients had adenocarcinoma.

Univariate and multivariate analyses identified D-dimer content as an independent factor for

the prognosis of NSCLC (hazard ratio [HR]¼ 1.54, 95% confidence interval [CI]¼ 1.19–1.98).

Kaplan–Meier analysis revealed that high plasma D-dimer levels were associated with shorter

overall survival (HR¼ 1.48, 95% CI¼ 1.19–1.84). In addition, the receipt of <2 lines of treatment

was associated with a higher risk of death than the receipt of >2 lines.
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Conclusion: The present results imply that pretreatment plasma D-dimer levels could represent

a prognostic factor for advanced NSCLC.
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Introduction

Lung cancer remains leading cause of
cancer-related mortality worldwide, being
responsible for approximately 1.76 million
deaths per year.1 Non-small-cell lung
cancer (NSCLC), accounting for 80% to
85% of all lung cancer cases, is usually
diagnosed when the disease has progressed
to an advanced stage. In addition, the over-
all survival (OS) of patients with NSCLC
remains poor, with a 5-year survival rate
of 3.5% to 29.6% despite the tremendous
improvement in medical technologies
regarding NSCLC.2 However, various fac-
tors affect the prognosis of patients with
NSCLC, including tumor heterogeneity,
physical performance, and responses to
treatment. Therefore, identifying the key
factors affecting patient prognosis is of
great significance for decision making
regarding the clinical treatment of NSCLC.

As the most frequent tool in assessment
of prognosis of various cancers, the TNM
staging system mainly focuses on the ana-
tomical description of tumor development,
but its utility in clinical practice is limited
because it ignores the effects of oncogenes,
the status of the immune system, and the
nutritional status. In addition, the TNM
staging system mainly depends on the
interpretation of imaging tests, which may
result in inconsistency between the size of
the radiological solid component and the
scope of pathological infiltration.3 Thus,
development of alternative biomarkers is

urgently needed. Recently, published data

described some biomarkers that could repre-

sent independent prognostic factors for lung

cancer. Meanwhile, plasma-based detection

has been widely investigated because of

its unique advantages, including non-

invasiveness, quickness, and repeatability.4,5

The occurrence and development of

malignant tumors can destroy the balance

of the blood coagulation and anticoagula-

tion systems through a variety of mecha-

nisms, leading to a hypercoagulable state.6

As a product of fibrin degradation, D-dimer

levels can reflect the degree of hypercoagul-

ability in the body, and its concentration

can be detected in blood samples. Previous

studies found that high D-dimer levels were

associated with poorer OS in several can-

cers, including lung, gastric, prostate, and

breast cancers.7 Some studies reported

that plasma D-dimer levels can serve as a

predictor and prognostic factor for patients

with small-cell lung cancer.8–10 However,

studies on patients with NSCLC are limit-

ed. This study investigated the independent

correlation of plasma D-dimer levels with

OS in patients with advanced NSCLC.

Patients and methods

Study design

A retrospective cohort study was conducted

to address the relationship between plasma

D-dimer levels and OS among patients with
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NSCLC. The target independent variable
was the plasma level of D-dimer at baseline.
The dependent variable was OS (dichoto-
mous variable: 1¼death; 0¼ stability or
survival).

Study population

The process of data collection was non-
selective and consecutive. The data of patients
with advanced NSCLC who were admitted to
Guangxi Medical University Affiliated Cancer
Hospital (Nanning, Guangxi, China) between
December 2010 and October 2018 were col-
lected. The study was approved by the
Medical Ethics Committee of Guangxi
Medical University Affiliated Cancer
Hospital, and the protocol complied with the
Declaration of Helsinki (Approval number
LW2020032, approval date: 2020.05.29). To
protect the privacy of patients, all data were
anonymized, and thus, the requirement for
informed consent was waived. All studies
were conducted in accordance with relevant
guidelines and regulations.

Patients with a histologically or cytological-
ly confirmed diagnosis of advanced NSCLC
were enrolled for further screening, and their
clinical data including sex, age, smoking histo-
ry, Eastern Cooperative Oncology Group per-
formance status (ECOG-PS), pathology, and
differentiation were recorded.

The inclusion criteria of this study were
as follows: (1) stage IIIB or IV NSCLC at
the initial diagnosis; (2) the availability of
complete follow-up data; and (3) no history
of chemotherapy, radiotherapy, or other
treatments prior to diagnosis. Meanwhile,
the exclusion criteria of the study were as
follows: (1) malignant diseases other than
NSCLC; (2) diseases and conditions such
as cerebral infarction, coronary heart dis-
ease, pulmonary embolism, and venous
thrombosis or the receipt of antithrombotic
or anticoagulant therapy; (3) end-stage
renal or liver disease; and (4) intracranial
infection.

Variables

Plasma D-dimer levels were measured at
baseline and recorded as a categorical var-
iable. In brief, venous blood samples were
collected from patients, preserved in
Vacutainer citrate test tubes for centrifuga-
tion (Becton, Dickinson and Company,
Franklin Lakes, NJ, USA), and then ana-
lyzed using the nephelometry immunoassay
(Siemens Healthcare Diagnostics Products
GmbH, Erlangen, Germany). Patients
with D-dimer levels �0.5mg/L were includ-
ed in the high D-dimer group, whereas those
with lower levels were included in the
normal group. Meanwhile, OS was
recorded as the time from the date of diag-
nosis to that of death or the last follow-up.

In this study, we included the following
covariates: (1) demographic data; (2) varia-
bles that may impact plasma D-dimer levels
or OS according to previous literature; and
(3) variables that may impact OS according
to our clinical experiences. The following
variables were used to construct the adjust-
ed model: age, sex, smoking history,
ECOG-PS, clinical stage, pathology,
degree of differentiation, epidermal growth
factor receptor (EGFR)/anaplastic lympho-
ma kinase (ALK)/c-ros oncogene 1 kinase
(ROS1) mutation status, number of meta-
static organs (obtained at baseline), number
of lines of treatment, and the first-line treat-
ment approach. Each adjusted variable was
changed to a categorical variable mainly
based on the significance of clinical guid-
ance, previous literature, or the balance of
data between the groups.

The TNM system of the 7th version of the
American Joint Committee on Cancer was
used for staging. Patients’ physical status
was scored using ECOG-PS. Patients who
had had smoked no more than 100 cigarettes
in their lifetime were defined as non-smokers.
Smokers were defined as current smokers or
individuals who quit smoking within 1 year
before diagnosis. Tumor histology was
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classified according to the 3rd edition of the

World Health Organization Classification of

tumors.

Follow-up procedure

The second author was in charge of follow-

up. At each follow-up visit, imaging and lab-

oratory data were reviewed to evaluate the

efficacy of treatment. Patients were followed

up every two cycles before progression and

every 2 months after progression. The cutoff

date for participant follow-up was October

2019. Follow-up data were stored in the hos-

pital’s electronic medical record system.

Statistical analysis

Continuous variables with a normal distri-

bution were presented as the mean� SD.

Categorical variables were expressed as fre-

quencies or as percentages. The chi-squared

test or Fisher’s exact test was used to assess

categorical variables. Multivariate analyses

were performed using the Cox proportional

hazards model and adjusted for statistically

significant variables in univariate analysis.

The subgroup analysis and interaction test

were performed to further assess the robust-

ness of our study findings. Cumulative OS

was estimated using Kaplan–Meier curves

and compared using the log-rank test. All

analyses were performed with the statistical

software packages in R (http://www.R-proj

ect.org) and Empower Stats (http://www.

empowerstats.com, X&Y Solutions, Inc,

Boston, MA, USA). P< 0.05 (two-sided)

denoted statistical significance.

Results

Baseline characteristics of selected

patients

In total, 920 patients qualified for enroll-

ment in this study. After applying the inclu-

sion and exclusion criteria, 651 participants

were selected for the final analysis (Figure
1). The baseline characteristics of the select-
ed patients according to their D-dimer levels
are listed in Table 1. Briefly, D-dimer levels
were normal in 254 patients (39.02%) and
elevated in 397 patients (60.98%). In the
high D-dimer group, 90.2% of patients
had advanced diseases, and the pathologi-
cal diagnosis was adenocarcinoma in 80.1%
of patients. There were significant differen-
ces in age, ECOG-PS, clinical stage, the
EGFR/ALK/ROS1 mutation status, the
number of metastatic organs, and the first-
line treatment approach (all P< 0.05)
between the normal and high D-dimer
groups. No statistically significant differen-
ces were detected for sex, smoking history,
pathology, the degree of differentiation, or
the number of treatment lines between the
groups.

Univariate analysis

The results of univariate analyses are listed
in Table 2. The median D-dimer level
among all patients was 0.61� 0.49mg/L.
In univariate survival analysis, age, sex,
smoking history, clinical stage, pathology,
the degree of differentiation, the EGFR/
ALK/ROS1 mutation status, the number
of metastatic organs, the number of treat-
ment lines, and the first-line treatment
approach were significantly associated
with OS (all P< 0.05). In addition, female
sex (hazard ratio [HR]¼ 0.76, 95% confi-
dence interval [CI]¼ 0.60–0.96,
P¼ 0.0225), moderately differentiated
tumors (HR¼ 0.86, 95% CI¼ 0.64–1.15,
P¼ 0.3088), well-differentiated tumors
(HR¼ 0.30, 95% CI¼ 0.22–0.42,
P< 0.0001), EGFR/ALK/ROS1 mutations
(HR¼ 0.42, 95% CI¼ 0.31–0.56,
P< 0.0001), �2 treatment lines (HR¼
0.78, 95% CI¼ 0.63–0.98, P¼ 0.0320),
treatment with chemotherapy (HR¼ 0.63,
95% CI¼ 0.46–0.87, P¼ 0.0043), treatment
with tyrosine kinase inhibitors (HR¼ 0.49,
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95% CI¼ 0.34–0.70, P< 0.0001), and the

use of other treatment approaches (HR¼
0.51, 95% CI¼ 0.31–0.87, P¼ 0.0047)

were predictive of longer OS. By contrast,

high D-dimer levels (HR¼ 1.55, 95%

CI¼ 1.23–1.95, P¼ 0.0002), age> 60 years

(HR¼ 1.29, 95% CI¼ 1.03–1.60, P¼
0.0238), prior smoking (HR¼ 1.33, 95%

CI¼ 1.05–1.68, P¼ 0.0197), current smok-

ing (HR¼ 1.60, 95% CI¼ 1.15–2.22,

P¼ 0.0051), clinical stage IV lesions

(HR¼ 1.46, 95% CI¼ 1.06 to 2.00,

P¼ 0.0191), squamous cell carcinoma

(HR¼ 1.30, 95% CI¼ 0.99–1.71, P¼
0.0565), other histologies (HR¼ 1.76, 95%

CI¼ 1.01–3.07, P¼ 0.0478), and >2 meta-

static organs (HR¼ 1.34, 95% CI¼ 1.08–

1.67, P¼ 0.0080) were associated with

worse OS. Meanwhile, ECOG-PS was not

considered predictive of OS because of the

imbalance between the study groups.

Results of unadjusted and adjusted Cox
proportional hazard analysis

The HRs and 95% CIs of the unadjusted
and adjusted Cox proportional hazard

models are listed in Table 3. In the unad-
justed model (crude model), elevated
D-dimer levels increased the risk of death

by 55% compared with normal D-dimer
levels (HR¼ 1.55, 95% CI¼ 1.23–1.95,
P¼ 0.0002). In the fully adjusted model,

high D-dimer levels remained associated with
a significantly higher risk of death (HR¼ 1.54,
95% CI¼ 1.19–1.98, P¼ 0.0010).

Subgroup analysis

Age, sex, smoking history, ECOG-PS,
clinical stage, pathology, the degree of dif-

ferentiation, the EGFR/ALK/ROS1 muta-
tion status, the number of metastatic
organs, the number of treatment lines, and

920 NSCLC

101 Lost to follow-up

31 Complicated with malignant disease other than NSCLC

42 End-stage renal or liver disease

76 Suffering from diseases such as cerebral infarction,

coronary heart disease, venous thrombosis etc

19 Intracranial infection

101 Lost to follow-up

651 Suitable for study conditions

254 D-dimer 0.5 397 D-dimer 0.5

819 NSCLC

Figure 1. Flowchart of the study.
NSCLC, non-small-cell lung cancer.
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Table 1. Clinical characteristics of patients with normal and high D-dimer levels.

Variables

Normal D-dimer

group (N¼ 254)

High D-dimer

group (N¼ 397) P

Age (years) 0.0270

�60 62.2 53.4

>60 37.8 46.6

Sex 0.8570

Male 66.9 66.2

Female 33.1 33.8

Smoking history 0.2460

Never smoked 48 51.9

Previous smoker 39.8 33.5

Current smoker 12.2 14.6

ECOG-PS <0.0010

<2 96.5 88.2

�2 3.5 11.8

Clinical stage <0.0010

IIIB 23.2 9.8

IV 76.8 90.2

Histological diagnosis 0.0520

Adenocarcinoma 73.2 80.1

Squamous cell carcinoma 24 16.4

Other 2.8 3.5

Degree of differentiation 0.3840

Poorly differentiated 40.2 35.3

Moderately differentiated 19.3 18.1

Well-differentiated 20.5 21.2

Unknown 20.1 25.4

Mutation status <0.0010

No 82.7 66.2

EGFR/ALK/ROS1 mutation 17.3 33.8

Number of metastatic organs <0.0010

�2 66.5 40.3

>2 33.5 59.7

Number of treatment lines 0.3480

<2 67.3 63.7

�2 32.7 36.3

Treatment approach <0.0010

None 11.4 15.1

Chemotherapy 59.4 42.6

Tyrosine kinase inhibitors 18.9 31.2

Other 10.2 11.1

Data are presented as percentages.

ECOG-PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor receptor; ALK,

anaplastic lymphoma kinase; ROS1, c-ros oncogene 1 kinase.
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Table 2. Univariate analysis of patient survival.

Variables HR (95% CI) P-value

D-Dimer 0.61� 0.49mg/L 1.55 (1.23, 1.95) 0.0002

Age (years)

�60 370 (56.84%) 1

>60 281 (43.16%) 1.29 (1.03, 1.60) 0.0238

Sex

Male 433 (66.51%) 1

Female 218 (33.49%) 0.76 (0.60, 0.96) 0.0225

Smoking history

Never smoked 328 (50.38%) 1

Previous smoker 234 (35.94%) 1.33 (1.05, 1.68) 0.0197

Current smoker 89 (13.67%) 1.60 (1.15, 2.22) 0.0051

ECOG-PS

<2 595 (91.40%) 1

�2 56 (8.60%) 1.38 (0.95, 2.01) 0.0867

Clinical stage

IIIB 98 (15.05%) 1

IV 553 (84.95%) 1.46 (1.06, 2.00) 0.0191

Histological diagnosis

Adenocarcinoma 504 (77.42%) 1

Squamous cell carcinoma 126 (19.35%) 1.30 (0.99, 1.71) 0.0565

Others 21 (3.23%) 1.76 (1.01, 3.07) 0.0478

Degree of differentiation

Poorly differentiated 242 (37.17%) 1

Moderately differentiated 121 (18.59%) 0.86 (0.64, 1.15) 0.3088

Well-differentiated 136 (20.89%) 0.30 (0.22, 0.42) <0.0001

Unknown 152 (23.35%) 1.96 (1.42, 2.70) <0.0001

Mutation status

No 473 (72.66%) 1

EGFR/ALK/ROS1 mutation 178 (27.34%) 0.42 (0.31, 0.56) <0.0001

Sum of metastasis organs

�2 329 (50.54%) 1

>2 322 (49.46%) 1.34 (1.08, 1.67) 0.0080

Sum of treatment lines

<2 424 (65.13%) 1

�2 227 (34.87%) 0.78 (0.63, 0.98) 0.0320

Treatment approach

None 89 (13.67%) 1

Chemotherapy 320 (49.16%) 0.63 (0.46, 0.87) 0.0043

Tyrosine kinase inhibitors 172 (26.42%) 0.49 (0.34, 0.70) <0.0001

Other 70 (10.75%) 0.51 (0.31, 0.81) 0.0047

Data are presented as the mean� SD or n (%).

HR, hazard ratio; CI, confidence interval; ECOG-PS, Eastern Cooperative Oncology Group performance status; EGFR,

epidermal growth factor receptor; ALK, anaplastic lymphoma kinase; ROS1, c-ros oncogene 1 kinase.
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the first-line treatment approach were used

as the stratification variables to observe the

trends of effect sizes (Figure 2). In this anal-

ysis, the relationship between D-dimer levels

and risk of death remained stable in most

subgroups. Additionally, there was a signif-

icant interaction (P for interaction) between

the number of treatment lines and D-dimer

levels concerning the risk of death. In the

high D-dimer level group, patients who

received <2 lines of treatment had a

higher risk of death than those who

received �2 lines of treatment (HR¼ 1.90

[95% CI¼ 1.41–2.56] vs. HR¼ 1.15 [95%

CI¼ 0.80–1.65], P for interaction¼ 0.0262).

Kaplan–Meier survival analysis

As presented in Figure 3, patients with high

D-dimer levels had significantly shorter

median OS than those with normal

D-dimer levels (8.3 months vs. 11.2

months; HR¼ 1.48, 95% CI¼ 1.19–1.84,

log-rank P¼ 0.0006).

Discussion

The present study assessed the prognostic

value of D-dimer in patients with advanced

NSCLC with no history of treatment with

standard anticancer therapies. These

patients reflected the natural course of

advanced NSCLC, making them worthy

of study. Our findings indicated that pre-

treatment serum D-dimer levels represent

an independent prognostic factor for OS
among patients with advanced NSCLC.

A substantial amount of data have
established the imbalance between blood
coagulation and anticoagulation in patients
with malignant tumors.11–13 However, the
underlying mechanisms have not been
fully elucidated, and per several studies, it
may be related to tissue factors,14 coagu-
lants,15,16 colony-stimulating factors,17

platelet activation markers,18,19 inflamma-
tory cytokines,20 DNA, and RNA21 pro-
duced by tumor cells that can activate
the coagulation system and subsequently
trigger the amplification of the coagulation
cascade through multiple signaling path-
ways. The rupture of thrombin converts
plasma fibrinogen into insoluble fibrin,
thereby increasing D-dimer levels in
plasma. Surprisingly, there is a complex
two-way relationship between the imbal-
anced blood coagulation system and
cancer. Activation of the clotting system
accelerates thrombosis, whereas the result-
ing embolism has emerged as the second
leading cause of cancer-related death.22 At
the same time, the components of the coag-
ulation and fibrinolysis systems act on dif-
ferent stages of tumor growth, infiltration,
and metastasis by promoting the movement
and invasion of tumor cells, supporting the
development of tumor stroma, and induc-
ing tumor angiogenesis, eventually leading
to poor prognoses among patients with
cancer.23–25

Table 3. Relationship between D-dimer levels and survival in different models.

Variable

Crude model

P

Model 1

PHR (95% CI) HR (95% CI)

D-Dimer levels �0.5mg/L 1 1

D-dimer levels >0.5mg/L 1.55 (1.23, 1.95) 0.0002 1.54 (1.19, 1.98) 0.0010

N 651 651

Crude model: no adjustments.

Model l: adjusted for age, sex, smoking history, clinical stage, histological diagnosis, degree of differentiation, mutation

status, number of metastatic organs, number of treatment lines, and treatment approach.

HR, hazard ratio; CI, confidence interval.
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Antoniou et al.26 detected D-dimer levels
in plasma from 47 patients with advanced
lung cancer before, during, and after che-
motherapy and detected dynamic changes
in its levels in response to treatment. In 78
patients with lung cancer (60 patients with
NSCLC and 18 patients with small-cell lung

cancer),27 multivariate analysis illustrated
that the plasma D-dimer level was an inde-
pendent predictor of prognosis, suggesting
that elevated plasma D-dimer levels are
related to decreased survival rates and
poor responses to treatment. In the present
study, we specified that pretreatment

651 1.55 (1.23, 1.95) 0.0002

0.9563

   60 370 1.53 (1.13, 2.09) 0.0066

    60 281 1.52 (1.07, 2.17) 0.0192

0.2695

   Male 433 1.67 (1.27, 2.21) 0.0003

   Female 218 1.24 (0.81, 1.89) 0.3157

0.6672

   Never smoked 328 1.50 (1.07, 2.09)  0.0177

   Previous smoker 234 1.56 (1.07, 2.26) 0.0195

   Current smoker 89 2.09 (1.06, 4.13) 0.0345

0.1540

   2 595 1.60 (1.26, 2.03) 0.0001

   2 56 0.93 (0.38, 2.26) 0.8650

0.4237

   III B 98 2.05 (1.14, 3.69) 0.0164

   IV 553 1.43 (1.11, 1.85) 0.0057

0.2569

   Adenocarcinoma 504 1.44 (1.10, 1.88) 0.0074

   Squamous cell carcinoma 126 2.34 (1.42, 3.87) 0.0009

   Others 21 1.63 (0.47, 5.63) 0.4384

0.6332

   Poorly differentiated 242 1.55 (1.11, 2.15) 0.0096

   Moderately differentiated 121 1.75 (1.04, 2.93) 0.0345

   Well differentiated 136 1.28 (0.72, 2.28) 0.4072

   Unknown 152 2.11 (1.07, 4.17) 0.0315

0.6597

   No 473 1.78 (1.39, 2.27)  <0.0001 

   EGFR/ALK/ROS1 mutation 178 2.51 (1.13, 5.57) 0.0239

0.0947

   2 329 1.80 (1.31, 2.48) 0.0003

   2 322 1.16 (0.82, 1.64) 0.4030

0.0262

   2 424 1.90 (1.41, 2.56) <0.0001 

   2 227 1.15 (0.80, 1.65) 0.4662

   None 89 1.40 (0.76, 2.55) 0.2790 0.9697

   Chemotherapy 320 1.63 (1.20, 2.20) 0.0015

   Tyrosine-kinase inhibitors 172 1.89 (1.06, 3.37) 0.0304

   Other 70 1.89 (0.75, 4.75) 0.1766

HR, hazard ratio; 95%CI, 95% confidence interval;ECOG-PS,Eastern Cooperative Oncology Group performance status; EGFR, epidermal 

growth factor receptor; ALK, anaplastic lymphoma kinase; ROS1,c-ros oncogene

Subgroup
 No. of 

Patients
Hazard Ratio(95% CI)  Value

 Value for 

interaction

Overall

Age 

Sex

Smoking history

ECOG-PS

Clinical stage

Histological diagnosis

Degree of differentiation

Mutation status

Sum of metastasis organs

Sum of treatment lines 

Treatment approach

P P

 1 kinase 

Figure 2. Subgroup analysis of the relationship between high D-dimer levels and outcomes
CI, confidence interval; ECOG-PS, Eastern Cooperative Oncology Group performance status; EGFR, epi-
dermal growth factor receptor; ALK, anaplastic lymphoma kinase; ROS1, c-ros oncogene 1 kinase.
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plasma D-dimer levels affected the risk of
death in a large cohort of patients with
advanced NSCLC.

Our study observed no significant corre-
lations of plasma D-dimer levels with sever-
al baseline variables, including sex, smoking
history, pathology, differentiation, or the
number of treatment lines. However, we
found that high plasma D-dimer levels
were significantly correlated with age >60
years, ECOG-PS �2, stage IV cancer,
EGFR/ALK/ROS1 mutations, and >2
metastatic organs. Interestingly, we also
noted that 90.2% of patients with elevated
with D-dimer levels had stage IV cancer,
indicating that pretreatment D-dimer levels
are associated with tumor invasion and
metastasis. In univariate analysis, age, sex,
smoking history, clinical stage, pathology,
differentiation, the EGFR/ALK/ROS1
mutation status, the number of metastatic
organs, the number of treatment lines, and
the first-line treatment approach were cited
as independent prognostic factors for OS.
In this study, compared with normal
D-dimer levels, subgroup analysis illustrated
that the correlation between high D-dimer
levels and the risk of death remained
stable after stratification using covariates.

The subsequent analysis indicated that the
increased risk of death associated with high
D-dimer levels was affected by the number
of treatment lines. In other words, tumor
progression and changes of the treatment
strategy reduced the influence of pretreat-
ment D-dimer levels in plasma on OS
among patients. Thus, it is important to
detect plasma D-dimer levels dynamically
during the treatment of NSCLC.

Ge et al.28 studied the prognostic value
of plasma D-dimer levels at different time
points before and after chemotherapy in
82 patients with advanced NSCLC and
found that progression-free survival was
significantly shorter in patients with high
D-dimer levels than in those with normal
levels (P¼ 0.0210). However, multivariate
analysis identified no relationship between
pretreatment D-dimer levels and the risk
of death, completely contradicting our
results. In our study, OS was significantly
shorter in patients with elevated D-dimer
levels. After evaluating 1931 patients
with NSCLC, Wang et al.29 also found
that D-dimer levels had a potent, indepen-
dent, and negative effect on prognosis
(HR¼ 1.245, P< 0.001). In contrast to
the two previously published papers, the

Figure 3. Kaplan–Meier estimates of survival probabilities in the normal and high D-dimer level group
OS, overall survival; HR, hazard ratio; CI, confidence interval.
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EGFR/ALK/ROS1 mutation status, first-

line treatment approach, and number of

treatment lines were also used as adjusting

factors to reflect the prognostic relationship

between D-dimer levels and the risk of death

more accurately in this study. However, the

prior studies mainly focused on exploring

the effect of D-dimer levels in the first-line

setting. The receipt of second- and third-

line chemotherapy and/or targeted therapy

after first-line chemotherapy may have a

significant impact on OS, especially in

patients harboring driving mutations.
In this study, high D-dimer levels were

negatively correlated with the risk of

death in patients with advanced NSCLC

in the fully adjusted model. Thus, the rou-

tine detection of D-dimer levels before treat-

ment may provide valuable prognostic

information that may aid clinicians in

decision-making processes for the treatment

of advanced NSCLC.
The clinical implications of this study

were as follows: (1) pretreatment plasma

D-dimer levels are independently correlated

with the risk of death in patients with

advanced NSCLC, and thus, they could

serve as a clinical monitoring index and

facilitate early decision making; (2) the find-

ings of this study should be helpful for

future research to establish diagnostic or

predictive models of OS; and (3) early

antithrombotic management in patients

with advanced NSCLC and elevated

D-dimer levels may lead to better clinical

outcomes, although further clarification

is needed.
The strengths of this study were as

follows: (1) as an observational study,

potential confounding factors could not be

excluded, and thus, we used strict statistical

adjustment to minimize residual confound-

ers; and (2) the effect modifier factor anal-

ysis improved the use of the data and

yielded stable conclusions in different

subgroups.

Some limitations must be addressed: (1)
this study was subject to the limitations
inherent to retrospective analyses of obser-
vational data from a single center; (2) we
could not fully describe the effects of coag-
ulation and fibrinolysis in NSCLC, and
whether other fibrin degradation products
have the same effect remains to be deter-
mined; (3) although we used an adjusted
Cox regression model, some selection bias
may have remained, including the use of
anticoagulants in the course of the disease;
and (4) the validity of the results was com-
promised by the lack of standardized
D-dimer assays, and the conclusions of the
article should be interpreted carefully.

In summary, pretreatment D-dimer levels
in plasma appear to have value for predict-
ing the prognosis of advanced NSCLC, and
such a finding should be validated in the
future in perspective studies with larger
cohorts.
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