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Abstract

Lupus anticoagulants is related to both recurrent thrombosis and cancer. Thrombotic complications occur more frequently in
patients with lung cancer. The aim of this study is to investigate the association of lupus anticoagulants with hypercoagulability and
thrombotic complications, as well as prognostic significance of lupus anticoagulants for patients with lung cancer. The study com-
prised 205 patients with non—small cell lung cancer. Plasma normalized LAC ratio, D-dimer, fibrinogen, activities of antithrombin, and
FVIII before treatment were analyzed by coagulation analyzer, and routine hematologic and biochemical parameters were also
evaluated. In patients, normalized LAC ratio, D-dimer, fibrinogen, and procoagulant activity of coagulating factor VIII levels signifi-
cantly increased, whereas antithrombin activity significantly decreased compared with healthy controls (P < .001). Normalized LAC
ratio was positively correlated with D-dimer, fibrinogen, and procoagulant activity of coagulating factor VI, and negatively correlated
with antithrombin activity, respectively (P < .01). D-dimer, procoagulant activity of coagulating factor VIII, and antithrombin levels
revealed statistical difference in non—deep venous thrombosis patients with elevated or normal normalized LA ratio (P < .05). The
incidence of deep venous thrombosis and tumor metastasis was higher, and |-year survival rate was lower in elevated normalized
LAC ratio patients than in normal ones, respectively (P < .01). There was higher normalized LAC ratio level in patients with deep
venous thrombosis and/or metastasis (P < .05). In |-year deceased patients, normalized LAC ratio level and the incidence of deep
venous thrombosis and metastasis were higher than those in survivors, respectively (P < .05). Hazard regression analysis demon-
strated normalized LAC ratio was independently associated with short survival time in patients with non—small cell lung cancer
(hazard regression: 2.871, 95%confidence interval: |.704-4.835; 2 19.130; P < .01). Our study suggests that lupus anticoagulants is a
useful marker to predict thrombotic complications and prognosis in patient with lung cancer.
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Introduction

Antiphospholipid antibodies (APA) constitute a diverse group of
autoantibodies reacting with phospholipids antigens. Antipho-
spholipid antibodies may be associated with a variety of diseases
such as systemic lupus erythematosus (SLE), other autoimmune
disorders, connective tissue disorders, malignancies, drug use,
and infections or with no underlying disease.'” As a major APA,
lupus anticoagulants (LAC) can increase in many diseases such
as SLE, malignancies, infections, and so on>* However, the
actual mechanisms have not been fully elucidated. Lupus antic-
oagulants may increase the risk for thrombosis in patients with-
out SLE and is defined as the risk factor for recurrent arterial and
venous thromboembolism.>°

Patients with tumors of lung, pancreas, and gastrointestinal
tract are supposed to be more prone to hypercoagulable state,
which increases the following disease progression.” Disorders
of coagulation function may greatly increase the overall risk for
thrombotic complications, even lead to thrombotic events.®’
Thrombosis is a frequent complication of malignant diseases,
which is associated with short survival.'® Serious thrombotic
complications such as venous thromboembolism (VTE), espe-
cially deep venous thrombosis (DVT), are the second leading
causes of death in patients with cancer.'"'? As we know,
patients with lung cancer usually exhibit more serious disorders
of coagulation function, and higher risk for DVT than other
malignancies patients, which would more easily result in
metastasis of tumor cells, and recurrence of lung cancer.'?
Therefore, patients with lung cancer would have higher mor-
bidity and mortality.

It has been recognized that there was a higher prevalence of
APA in patients with malignancies, and previous reports have
indicated this association of APA with a large variety of malig-
nancies.” Patients at risk for thrombosis were characterized by
the presence of LAC, and the thrombosis risk is connected
solely with the presence of LAC."*!3 A retrospective study has
showed that LAC was the risk factor of thrombosis in patients
with lung cancer.'® Although LAC seems to be associated with
thrombosis in patients with LAC-positive, the pathogenesis is
actually unclear.'” The most popular hypotheses include the
interference of LAC with protein C axis, disturbance of the
annexin-A5 antithrombotic shield on the syncytiotrophoblast,
interference of LAC with the complement system, and finally
activation of many factors including coagulating factors, plate-
lets, monocytes, and endothelial cells, which may lead to sub-
sequent prothrombotic state and possible risk for thrombosis.*
On the other hand, tumor cells can activate coagulation system
and lead to thrombosis mainly through the production of pro-
coagulant, fibrinolytic, proaggregating activities, as well as
release of proinflammatory and proangiogenic cytokines, and
so on.'® Therefore, the abovementioned causes may all involve
in the occurrence of hypercoagulable or prothrombotic state,
even VTE in patients with cancer. Up to today, the significant
association of LAC with cancer and thrombotic complications
has been partly clarified.*** However, the roles of LAC in the
hypercoagulable state and thrombosis are still unknown in

patients with lung cancer, and there are not enough data to
support whether LAC is really involved in the hypercoagulable
state in patients with lung cancer and influences the coagula-
tion function and prognosis of patients with lung cancer.
Because NSCLC constitutes 85% of lung cancer,'? the aim of
this study was to clarify the relationship between LAC and the
hypercoagulable state, as well as the prognosis of patients with
NSCLC, and also to understand the clinical importance of LAC
in lung cancer.

Materials and Methods

Patients Population

A total of 205 patients with NSCLC, including 131 males and
74 females aged 43 to 79 [58.5 (28.5)] years from the Depart-
ment of Oncology, Zhejiang Provincial People’s Hospital,
China, between May 2013 and September 2014, were finally
enrolled in our prospective cohort study. All patients were Han
Chinese and diagnosed according to the histological diagnosis
criteria, and there were 125 smokers in patients (95 males and
30 females). The pretreatment evaluation included the detailed
clinical history and physical examination, the clinical data of
patients during hospitalization, and the incidence of DVT for-
mation and tumor metastasis at the time of diagnosis. Patients
with DVT or tumor metastasis were screened through either
typical or doubtful symptoms before treatment and were con-
firmed by subsequent compression ultrasonography or histo-
pathology, respectively. The exclusion criteria were primary
liver and kidney dysfunctions, postoperation, hypertension,
cardiovascular and cerebrovascular diseases, complicating
other malignancies, inflammation and infections, and other dis-
eases potentially activating blood coagulation system, as well
as antithrombotic agents-taking such as warfarin, heparin,
aspirin, and traditional Chinese medicines influencing platelet
and coagulating function in 2 weeks before samples collecting.
And those patients who underwent chemotherapy in 8 weeks
and radiation therapy or chemoradiation therapy in 4 weeks
before the end of follow-up were not included in the study.
According to the mutations measurements in advanced patients
with NSCLC(>I11,), crizotinib and gefitinib were routinely
used as the preferred drugs for those with echinoderm micro-
tubule associated protein like 4-anaplastic lymphoma kinase
(EML4-ALK) rearrangements and epithelial growth factor
receptor (EGFR) mutations, respectively. However, postsurgi-
cal double-negative and nonadvanced patients (<III) first
received chemotherapy (taxol and cisplatin) combined with
conventional conformal radiotherapy (3D-CRT) subsequently,
and taxol and cisplatin were also used for the treatments of
patients with mutations. For comparison, 102 healthy controls
(60 smokers) matched for age, sex, and race were included in
the analysis without taking any abovementioned antithrombo-
tic agents in 2 weeks before samples collecting. Another 20
volunteers (10 males and 10 females, aged 20-66 years) parti-
cipated in this study for normal plasma preparation. Informed
consent was obtained from the patients, controls, and
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volunteers, and the study was authorized by the Hospital’s
Ethics Committee.

Laboratory Assays

Venous blood was collected from patients in the morning after
patients fasting for 8 hours or more according to routine pro-
cedures before treatment. Blood was mixed with 3.8% triso-
dium citrate solution (9:1, vol/vol) and then centrifuged at
1500g for 10 minutes at room temperature to obtain platelet
poor plasma (PPP). The normal plasma stored at —80 C for
routine use in our laboratory was obtained from the 20 healthy
volunteers before starting this study. An automatic coagulation
analyzer and the commercially available LAC screening and
confirmatory reagents (ACL TOP-700, Instrumentation
Laboratory company, Lexington, MA, USA) were used for
plasma normalized LAC ratio (NLR) measurements. In brief,
coagulating time of normal plasma and PPP of patients and
controls was measured with the screening and confirmatory
reagents, respectively, and the screening time (ST) and confir-
matory time (CT) were obtained. Subsequently, the screening
ratio (SR) and confirmatory ratio (CR) were calculated (ST or
CT of patients and controls divided by that of normal plasma),
and NLR was also calculated according to the following for-
mula:NLR = g—%. The calculating processes were performed
automatically by the analyzer. Furthermore, another coagula-
tion analyzer (Sysmex CS-5100, Japan) was used to measure
the levels of D-dimer (D-D), antithrombin (AT) activity, fibri-
nogen (Fbg), procoagulant activity of coagulating factor <
(FVIII: C), prothrombin time (PT), and activated partial throm-
boplstin time (aPTT) using the matched reagents for hemostatic
parameters (Siemens Healthcare Diagnostics Products GmbH,
Marburg, Germany), respectively. And other routine hemato-
logic and biochemical parameters including white blood cell
(WBC) and platelet (PLT) counts, total protein (TP) and album
(ALB), fasting serum glucose (GLU) were measured. Based on
the measured results, it is thought to be elevated for NLR over
or equal to 1.20 that was used as the cutoff value with clinical
significance.

Follow-Up Survey

For the posthospitalized survivor, a telephone follow-up was
performed approximately every 1 month to investigate the sur-
vival and death information. Patients were followed prospec-
tively either for 1 year, or until the occurrence of death. We
calculated the total survival and mortality rate in 1 year of
follow-up survey excluding the patients of accidental death.
In this study, median follow-up time was 18.3 weeks (range:
5-52 weeks).

Statistical Analysis

Student ¢ test was used for 2 samples of continuous variables,
and y° test was used for categorical variables in the compar-
isons of patients with NSCLC with controls. The correlations

Table 1. Characteristics of Patients With Non—Small Cell Lung
Cancer.?

Characteristic Number Proportion, %
Sex (male) 141 68.78
Age (mean) 58.5
NSCLC type
Adenocarcinoma 120 58.54
Squamous cell 59 28.78
Others 26 12.68
Stage of NSCLC
<IIIy 75 36.59
>111,, 130 63.41
Metastatic spread
Yes 70 34.15
No 135 68.85
Complicating DVT
Yes 46 22.44
No 159 77.56
1-year survival
Yes 145 70.73
No 60 29.27

Abbreviations: DVT, deep venous thrombosis; NSCLC, non—small cell lung
cancer.
“Data were presented as number and percentage.

between levels of NLR and other parameters were performed
with Pearson correlation analysis. Survivors and deceased
patients were determined using a Student ¢ test where appro-
priate. Survival curve for the mortality of patients with NSCLC
was drawn by Kaplan-Meier analysis according to the cut off
value (1.20). Multivariate survival analysis was performed
using Cox’s proportional hazards regression model, and log-
rank test was used to test for survival between the groups. All
statistical analysis were performed with SPSS software (ver-
sion 17.0). P value of less than .05 was considered statistically
significant.

Results

The characteristics of the study population were presented in
Table 1. Overall, about 70% were male, and the mean age at
cancer diagnosis was 58.5 years old. In patients, male smokers
constituted majority of the group (72.5%). Approximately 60%
of the tumors were adenocarcinoma, and 30% were the type of
squamous cell, and there was 21 (17.5%) of 120 patients with
some mutations for adenocarcinoma, which included 17
(14.2%) with EGFR mutations, and 4 (3.3%) with EML4-
ALK rearrangements (detailed data were not presented). At the
time of diagnosis, 63.41% of patients had stage III,, or greater
disease, and the incidence of DVT and tumor metastasis, and 1-
year survival rate was 22.44%, 34.15%, and 70.73%, respec-
tively. During the follow-up, 2 patients died from accidents.
Comparisons of NLR and other parameters levels in patients
with NSCLC with those in controls were shown in Table 2. In
this study, we obtained the coagulating time (ST: 31.3 s, CT:
30.2 s) of normal plasma. In the results, the mean age, percent-
age of male and smoking patients, WBC, PLT, body mass
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Table 2. Comparisons of NLR and Other Parameters of Patients With NSCLC With Controls.?

Variables Patients With NSCLC Controls P Value
n 205 102

Age, years 58.5 (15.1) 56.2 (14.0) >.05
Sex (male/female) 128/77 62/40 >.05
BMI, kg/m? 26.3 (2.1) 25.6 (2.7) >.05
Smoking patients (male/female) 95/30 43/17 >.05
SBP, mm Hg 131 (17) 130 (12) >.05
DBP, mm Hg 81 (14) 78 (13) >.05
Glucose, mmol/L 5.33 (1.51) 5.50 (1.72) >.05
WBC, x 10°/L 6.18 (2.32) 5.12 (2.05) >.05
PLT, x 10°/L 199 (22) 210 (24) >.05
PT, s 11.3 (3.4) 11.7 (2.5) >.05
aPTT, s 28.1 (5.0) 26.0 (3.8) >.05
ST, s 37.6 (7.9) 314 (5.8) <.01
CT, s 30.3 (5.3) 30.3 (5.1) >.05
SR 1.23 (0.14) 1.03 (0.10) <.01
CR 1.04 (0.09) 0.97 (0.10) >.05
NLR 1.18 (0.15) 1.06 (0.06) <.01
D-D, mg/L 0.79 (0.21) 0.56 (0.07) <.01
AT, % 75.1 (12.0) 94.6 (11.2) <.01
Fbg, g/L 3.99 (0.84) 3.01 (0.71) <.01
FVIIL:C, % 126.5 (19.4) 96.6 (14.1) <.01

Abbreviations: AT, antithrombin; aPTT, activated partial thromboplstin time; BMI, body mass index; CR, confirmatory ratio; CT, confirmatory time; DBP,
diastolic blood pressure; D-D, D-dimer; Fbg, fibrinogen; NSCLC, non—small cell lung cancer; NLR, normalized LAC ratio; PLT, platelet; PT, prothrombin time;
SBP, systolic blood pressure; SD, standard deviation; SR, screening ratio; ST, screening time; WBC, white blood cell.

“Data were presented as mean (SD). P values are the compared results of NSCLC group with control group by Student ¢ test.
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Figure 1. Correlation between NLR and levels of D-D, AT, Fbg, and FVIII: C in patients with NSCLC. AT indicates antithrombin; D-D, D-dimer,
Fbg, fibrinogen; FVIII: C, procoagulant activity of coagulating factor VIII; NLR, normalized LAC ratio; NSCLC, non—small cell lung cancer.
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Table 3. Comparisons of Hemostatic Parameters Levels in Patients Having NSCLC With Different NLR Levels.?

Patients With DVT

Non-DVT Patients

Parameters Normal NLR Elevated NLR P Value Normal NLR Elevated NLR P Value
n 17 29 104 55

D-D, mg/L 0.85(0.23) 0.90 (0.20) .080 0.70 (0.23) 0.88 (0.26) .016
AT % 70.2 (10.0) 66.3 (11.1) .089 81.2 (9.5) 69.7 (10.3) .006
Fbg,g/L 4.25(0.77) 4.35 (0.70) 125 3.88 (0.80) 3.93 (0.63) .067
FVIII:C, % 130.0 (12.1) 135.1 (11.2) 521 121.6 (13.2) 130.2 (12.0) .035

Abbreviations: AT, antithrombin; D-D, D-dimer; DVT, deep venous thrombosis; Fbg, fibrinogen; NLR, normalized LAC ratio; SD, standard deviation.
“Data were presented as mean (SD). P values are the compared results of normal NLR group with elevated NLR group by Student ¢ test.

Table 4. Comparisons of NLR and Histology Type With the Incidence of DVT, Tumor Metastasis, and 1-Year Survival in Patients With

NSCLC.?

NLR Histology Type
Clinical Outcomes Normal Group Elevated Group P Value Adenocarcinoma Other Types P Value
n 121 84 120 85
DVT, n (%) 17 (14.0) 29 (34.5) 0.00 25 (20.83) 21 (24.71) >.05
Metastasis, n (%) 27 (22.3) 43 (51.2) 0.00 44 (36.67) 26 (30.59) >.05
Survival, n (%) 97 (80.2) 48 (57.1) 0.00 82 (68.33) 63 (74.12) >.05

Abbreviations: DVT, deep venous thrombosis; NLR, normalized LAC ratio.

“Data were presented as numbers (percentage). P values are the compared results of normal NLR with elevated NLR as well as adenocarcinoma with other types

by x> test.

index, blood pressure, TP, ALB, GLU, PT, aPTT, CT, and CR
levels did not reveal statistical difference between patients
with NSCLC and controls (P > .05); whereas levels of ST,
SR, NLR, D-D, Fbg, and FVIII: C increased significantly, and
AT activities decreased in patients with NSCLC (P < .001).
The correlations between NLR and hemostastic parameters
were shown in Figure 1. Pearson correlation analysis indi-
cated that NLR level was positively correlated with D-D,
Fbg, and FVIIL: C levels, respectively (» = 0.742, 0.761, and
0.65, P < .01), and negatively correlated with AT activity
(r =—0.780, P < .01).

Comparisons of hemostatic parameter levels in patients
having NSCLC with different NLR levels were presented in
Table 3. In patients without DVT, those with elevated NLR
exhibited significantly higher levels of D-D and FVIII: C, and
lower levels of AT activities than those with normal NLR
(P <.05). However, there was no significant difference for Fbg
levels between elevated and normal NLR groups (P> .05). And
hemostatic parameters levels exhibit no statistical difference
between patients with DVT with either normal or elevated
NLR (P > .05).

Association of NLR and histological type with the incidence
of DVT, tumor metastasis, and 1-year survival in patients with
NSCLC was shown in Table 4. Compared with normal NLR
patients, those with elevated NLR have higher incidence of
DVT and tumor metastasis, and lower 1-year survival rate
(P < .01), whereas the incidence of DVT, tumor metastasis,
and l-year survival did not exhibit significant difference
between patients with adenocarcinoma and other histological

P=0.0015
P=0.0020

P=0.0082

Figure 2. Comparisons of NLR in different clinical outcomes of
patients with NSCLC. D&M, complicating both DVT and metastasis.
DVT indicates deep venous thrombosis; NLR, normalized LAC ratio;
NSCLC, non—small cell lung cancer.

types (P> .05). The difference of NLR levels in patients having
NSCLC with different clinical outcomes was presented in Fig-
ure 2. In patients having NSCLC with DVT, metastasis, both
DVT and metastasis, or 1-year deceased, levels of NLR were
significantly increased when compared with those without the
abovementioned clinical outcomes, respectively (P < .05).
Comparisons of the incidence of DVT and tumor metastasis
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Table 5. Comparisons of the Incidence of DVT and Metastasis in 1-
Year Survivors and Deceased Patients.*

One-Year Survivors Deceased Patients P Value

n 145 60
DVT, n (%) 10 (6.9) 36 (60.0) .00
Metastasis, n (%) 16 (11.0) 54 (90.0) .00

Abbreviation: DVT, deep venous thrombosis.
“Data were presented as numbers (percentage). P values are the compared
results of 1-year survivors and deceased patients.

Table 6. Results of Cox’s Proportional Hazard Regression Analysis in
Patients With NSCLC.

Variables Relative Risk 95% CI P Value
Age 0.786 0.514-1.202 >.05
Gender 1.677 0.955-2.948 >.05
Smoking 1.002 0.970-1.034 >.05
NLR 2.871 1.704-4.835 <.001

Abbreviations: CI, confidence interval; NLR, normalized LAC ratio.
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Figure 3. Overall survival curves according to NLR levels in patients
with NSCLC. P = .00: Comparison of NLR <1.20 (real line) with
NLR >1.20 (broken line). NLR indicates normalized LAC ratio;
NSCLC, non—small cell lung cancer.

between 1-year survivors and deceased patients were presented
in Table 5. In 1-year survivors, the incidence of DVT and tumor
metastasis was significantly lower than that in deceased
patients (P < .001).

Results of survival analysis were presented in Table 6 and
Figure 3. Hazard regression analysis revealed that there was not
significant impact of biologic variables including age, gender,
and smoking status on survival (P > .05), whereas NLR was
independently associated with worse survival (HR: 2.871,
95%CTI: 1.704-4.835, P < .001). And log-rank test showed that
patients with elevated NLR (>1.20) had shorter overall

survival time than that with normal NLR (<1.20; mean survival
time: [244.3 + 15.3] days vs [343.6 + 4.5] days, P < .001).

Discussion

Many studies demonstrated that there was higher incidence of
DVT and metastatic spread, and mortality in patients with lung
cancer.'®!” In the present study, both male individuals and male
smokers constituted majority of the groups, which indicated that
there might be higher incidence of lung cancer in male smoking
individuals. At the time of diagnosis, 63.41% of patients had
stage III;, or greater disease, and the incidence of DVT, meta-
static spread, and 1-year mortality was 22.44%, 34.15%, and
29.27% in patients with NSCLC. The incidence of DVT in our
study was higher than those about 11% and 1% to 8% reported
by other studies.'>'? The difference may result from different
population race, verification of venous thrombosis, and longer
courses of disease before diagnosis of the patients in this study.

Lupus anticoagulants may exhibit different levels in patients
with malignancies, and high frequency of LAC was confirmed
in patients with lung cancer.>'® Some studies have shown that
disorder of coagulating function may cause an initial hypercoa-
gulable state with subclinical abnormalities and lead to abnor-
mal levels of some hemostatic markers such as D-D, Fbg,
FVIII, and AT in patients with cancer.?°?* In the present study,
we found significantly increased levels of D-D, Fbg, and FVIII:
C, and decreased AT activity in patients with NSCLC. The
results indicated that patients with hypercoagulable state may
be at greater risk in developing thrombotic complications than
those without such disorders. Furthermore, we also found that
NLR was markedly elevated in patients with NSCLC, while PT
and aPTT did not reveal statistical difference between the 2
groups, which could be explained by what the prolongating
effect of LA on aPTT compensated by coagulating factors
activation in some patients. At the same time, we further
observed that NLR was positively correlated with the levels
of D-D, Fbg, and FVIIL: C and negatively with AT activities.
All the abovementioned results revealed that LAC-positive was
in accordance with abnormal levels of hemostatic parameters in
patients with NSCLC, and it might be a useful marker indicat-
ing coagulation activation in patients with lung cancer. Another
important finding was that there were more abnormal levels of
hemostatic parameters in non-DVT patients with elevated NLR
than those with normal NLR, which also further revealed that
elevated NLR probably accompanied abnormal coagulating,
fibrinolytic, and anticoagulant ability, and might be associated
with hypercoagulable state to some extend in patients with
NSCLC. Therefore, our findings strongly suggest that LAC
may be closely correlated with disorders of hemostatic/antic-
oagulatin/fibrinolytic systems and play important roles in the
progression of hypercoagulable state and venous thrombotic
complications in patients with NSCLC. As we know, besides
LAC, other procoagulants from tumor cell can increase the risk
for VTE, and it would be more necessary to receive some
antithrombotic drugs for VTE prophylaxis and prognostic
improvement in patients having NSCLC with LAC-positive,
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which would be the most important to prevent patients from
thrombotic complications for patients having lung cancer with
positive LAC.

Lung cancer is a seriously life-threatening malignancy.
Patients with lung cancer have higher mortality, and numerous
causes are involved in the death of patients.® It has been recog-
nized that VTE is the second leading cause of death in patients
with cancer, and lots of studies have provided the evidences
that VTE is closely related to tumor metastasis and worse prog-
nosis.'” Specially, patients having cancer with thrombosis have
a 4- to 6-fold higher risk of dying after an acute thrombotic
event than those patients without cancer.?* Furthermore,
patients with cancer and thrombosis have a 2- to 3-fold lower
survival rate than those with cancer and without thrombosis.*
Therefore, it is important to prevent patients with lung cancer
from thrombotic complications and to decrease mortality rates.
In the present study, we found that patients with elevated NLR
had higher incidence of DVT and tumor metastasis and lower
1-year survival rate than patients with normal NLR. The find-
ing suggested that LAC-positive was associated with the occur-
rence of DVT and tumor metastasis and might increase the
probability of death in patients with NSCLC. Another finding
was that patients having NSCLC with different histology types
did not exhibit markedly different incidence of DVT and tumor
metastasis, as well as 1-year survival rate, which seemed to
reveal that histology type was not correlated with the occur-
rence of DVT and tumor metastasis, and also did not signifi-
cantly influence survival time of patients with NSCLC. And
our study also further showed that NLR was significantly
increased in patients with DVT or/and metastasis, and higher
NLR level in 1-year deceased patients than in survivors, which
revealed that patients with thrombotic complications or/and
metastatic spread, as well as short survival time, might have
much higher NLR levels. As expected, our finding also showed
that the incidence of DVT and tumor metastasis in 1-year
deceased patients was significantly higher than that in survi-
vors. Although there was no evidences that LAC directly
leaded to decreased survival time, the study also further indi-
cated that there might be a tendency toward decreased survival
time for patients having NSCLC with elevated NLR, and LAC-
positive was associated with short survival time to some extent
in patients with lung cancer. Therefore, LAC can be used as a
valuable predicting marker for thrombotic complications,
metastasis, and prognosis of patient with lung cancer patient.

High levels of circulating hemostatic markers have been
revealed the prognostic value which was associated with
decreased survival time for lung cancer.”*® Our studies have
also revealed the significant association of LAC with disorders
of coagulation function and decreased survival time. To
confirm the prognostic value of LAC-positive in patients
with NSCLC, we performed the multivariate survival analysis.
We found that there was no obvious effect of biologic para-
meters on survival time in patients with NSCLC, whereas
elevated NLR was strongly associated with worse survival
(HR: 2.871), and patients with elevated NLR (>1.20) had sig-
nificantly shorter survival time (244.3 + 15.3 days) compared

with those with normal NLR (<1.20; 343.6 + 4.5 days), which
further revealed that elevated NLR might be the risk factor for
short survival time of patient with NSCLC and suggested that
LAC-positive was probably associated with worse prognosis in
patient with lung cancer. For patients with cancer, although
thrombotic complications are the important factors causing
patients to die, there are some other risk factors. As we know,
besides LAC, other procoagulants from tumor cell can increase
the risk for VTE, and metastatic spread would exacerbate the
process of VTE development. Therefore, it is important to
measure LAC and other hemostatic markers to assist oncologist
in risk evaluation of hypercoagulable state and thrombotic
complications in patients with cancer. Moreover, it would be
more necessary to receive some antithrombotic drugs for VTE
prophylaxis and prognostic improvement for patients having
NSCLC with LAC-positive.

In this study, there may be several limitations. First, direct
markers of coagulation activation are important to assess the
relationship between LAC and disorders of coagulation func-
tion. Although we did not measure them, we have found that
LAC-positive was significantly correlated with the indirect
markers and closely associated with DVT and tumor metasta-
sis, as well as short survival time, which revealed its clinical
significance in patients with lung cancer. Second, only symp-
tomatic or doubtful DVT or metastasis patients were included,
and we cannot exclude that asymptomatic DVT or metastasis
which might be present in some patients and potentially
decreased the predicting power of LAC-positive for them.
However, our study still demonstrated its important predicting
values for DVT, tumor metastasis, and survival. Third, there
probably were some patients having NSCLC with confounding
factors such as disease status at the time of diagnosis, different
therapeutic schedules, types of drug, and responses to therapy,
and these factors would potentially influence tumor metastasis
and prognosis, and decreased the predicting power of LAC.
However, based on the significant correlation between LAC and
DVT, our study also revealed the significant effect of LAC on
tumor metastasis and prognosis of patients with NSCLC.

In conclusion, our study suggests that LAC is significantly
correlated with venous thrombotic complications in patients
with NSCLC, and there probably will be worse prognosis for
LAC-positive patients with lung cancer. It may provide a fore-
sight about the coagulating abnormalities and outcomes by
using LAC measurements in patients with lung cancer. How-
ever, further controlled prospective studies on large groups of
patients and longer time of follow-up may give more definite
results and further help to stratify patients based on the pres-
ence of LAC in patients with lung cancer.
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