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[ Abstract ] Background and objective Patients with lung cancer have high risk of developing venous thrombo-
embolism (VTE), which has been shown to have a significant impact on mortality. This study was to identify the incidence
of VTE in lung cancer patients during systemic therapy and to analyze the risk factors associated with it. Methods We retro-
spectively analyzed the cases of 283 patients with lung cancer who received systemic therapy in the Department of Medical
Oncology and Radiation Sickness, Peking University Third Hospital, from January 2016 to December 2018. Chi-square test and
multivariate analyses were used to assess the correlation between clinical features and VTE. Results Of the patients we ob-
served, 34 developed VTE, with an incidence of 12.01% (34/283). In patients with lower extremity varicose vein (LVV), there
was an increase in the incidence of VTE (50.00% vs 9.89%, P=0.001). The incidence VTE in patients with distant metastasis
was higher than that in patients without distant metastasis, and higher than that in patients with tumor-free (14.05% vs 14.00%
vs 2.08%, P=0.024). The incidence of VTE in patients with active tumor was also significantly higher than that in patients with-
out it (16.93% vs 8.18%, P=0.025). Patients with hypoalbuminemia (albumin <35 g/L) had more VTE events more than those
without did (22.00% vs 9.87%, P=0.017), and patients with an elevated D-dimer level (>0.3 pg/mL) developed more VTE
than those without did (17.93% vs 5.80%, P=0.006). There were no significant correlations between pathological types, blood
cell count before systemic therapy including leukocyte, hemoglobin and platelet, or antiangiogenic drugs and VTE. Multivari-

ate analysis showed that LVV, hypoalbuminemia and elevated level of D-dimer were independent risk factors of VTE. Conclu-
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sion LVV, serum albumin and D-dimer level may be potential and more effective predictors of VTE in lung cancer patients

during systemic therapy. Basing on these factors, new predictive model can be built, and further study to validate its efficacy is

required.
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Tab 1 Analysis of clinical features in 283 patients with lung cancer

Clinical characteristics Number of patients (n) %
Age (yr)
=65 122 4311
<65 161 56.89
Median age 63
Range 19-82
Gender
Male 184 65.00
Female 929 35.00
ECOG PS
0-1 251 88.69
=2 32 11.31
Pathological type
Adenocarcinoma 149 52.65
Squamous carcinoma 57 20.14
SCLC 60 21.20
Others 17 6.01
Stage
| 13 4.59
I 29 10.25
1 61 21.55
v 180 63.61
Surgery
Yes 48 16.96
No 235 83.04
Treatment
Chemotherapy 251 88.69
TKI 32 11.31

ECOG PS: Eastern Cooperative Oncology Group performance
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Tab 2 Analysis of clinical features in 34 patients with lung cancer and VTE

Symptoms and signs Cases Thrombosis location Cases
DVT 24 24
Symptomatic 18 (75.00%) Upper limb 19 (79.16%)
Pain 4(16.67%) Lower limb 4(16.67%)
Swelling 14 (58.33%) Superior venae cava 1(4.17%)
Asymptomatic 6 (25.00%)
PE 7 7
Symptomatic 4 (57.14%) Left PA 3 (42.86%)
Dyspnea 3 (42.86%) Right PA 2 (28.57%)
Swelling of limb 1(14.28%) Bilateral PA 2 (28.57%)
Asymptomatic 3 (42.85%)
DVT and PE 3 3
Symptomatic 2 (66.67%) Right PA and venae cava 1(33.33%)
Dyspnea 1(33.33%) Bilateral PA and lower limb 1(33.33%)
Swelling of limb 1(33.33%) Left PA and lower limb 1(33.33%)
Asymptomatic 1(33.33%)

VTE: venous thromboembolism; DVT: deep venous thromboembolism; PE: pulmonary embolism; PA: pulmonary artery.

% 3 283f5lAhiE B E VTEA SIEVTEAM IR R FFHE S
Tab 3 Analysis of clinical data in 283 patients with lung cancer between VTE group and Non-VTE group

Cases (n) VTE (n=34) Non-VTE (n=249) X2 P
Gender 2.229 0.135
Male 184 26 158
Female 99 8 91
Age (yr) 0.059 0.808
>65 122 14 108
<65 161 20 141
ECOGPS 0.445 0.505
0-1 251 29 222
=2 32 5 27
BMI (kg/m?) 0.414 0.520
=35 3 0 3
<35 280 34 246
COPD 1.330 0.249
Yes 40 7 33
No 243 27 216
Heart disease 0.021 0.885
Yes 44 5 39
No 239 29 210
Hypertension 0.156 0.693
Yes 16 15 101
No 167 19 148
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Tab 3 Analysis of clinical data in 283 patients with lung cancer between VTE group and Non-VTE group (Continued)
Cases (n) VTE (n=34) Non-VTE (n=249) X2 P
Diabetes 0.000 0.984
Yes 33 4 29
No 250 30 220
Cerebral infarction 0.070 0.791
Yes 33 3 30
No 250 31 219
Lvv 11.609 0.001"
Yes 10 5 5
No 273 29 244
Surgery 0.101 0.751
Yes 47 5 42
No 236 29 207
Smoke 2141 0.143
Yes 167 24 143
No 116 10 106
Alcohol intake 3.325 0.068
Yes 86 15 71
No 197 19 178
Pathological type 5.836 0.120
Adenocarcinoma 149 20 129
Squamous carcinoma 57 48
SCLC 60 58
Other 17 3 14
Tumor active stage 5.057 0.025
Yes 124 21 103
No 159 13 146
Tumor burden 7422 0.024*
Tumor-free 48 1 47
Tumor burden without distant metastasis 50 7 43
Distant metastasis 185 26 159

BMI: body mass index; COPD: chronic obstructive pulmonary disease; LVV: lower extremity varicose veins; *: P<0.05
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Tab 4 Analysis of clinical factors associated with therapy in 283 patients with lung cancer between VTE group and non-VTE group

Cases (n) VTE (n=34) Non-VTE (n=283) X2 P

PICC 0.000 0.993
Yes 175 21 154
No 108 13 95

Chemotherapy 0.516 0.472
Yes 206 23 183
No 77 1 66

Antiangiogenic drugs 0.126 0.722
Yes 52 7 45
No 231 27 204

Dexamethasone 0.017 0.895
Yes 197 24 173
No 86 10 76

EPO 0.860 0.354
Yes 13 0 13
No 270 34 236

Blood transfusion 0.000 1.000
Yes 10 1 9
No 273 33 240

Hemorrhage 3.488 0.062
Yes 12 4 8
No 271 30 241

Infection 1.010 0.315
Yes 42 7 35
No 241 27 214

PICC: peripherally inserted central catheter; EPO: erythropoietin; Antiangiogenic drugs included bevacizumab, endostatin, anlotinib or

apatinib.
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Tab 5 Analysis of hematology indexes in 283 patients with lung cancer between VTE group and non-VTE group

Cases (n) VTE (n=34) Non-VTE (n=249) X2 P

WBC=>11X10%/L 2.942 0.086
Yes 27 6 21
No 256 28 228

HGB<100 g/L 1.559 0.212
Yes 60 10 50
No 223 24 199

PLT=350X10°/L 2.990 0.084
Yes 33 7 26
No 250 27 223

Albumin<35 g/L 5.729 0.017°
Yes 50 1 39
No 233 23 210

Ccr<90 mL/min 13.773 0.001"
Yes 181 12 169
No 102 22 80

PT>12.8s0r<8.8s 1.004 0.316
Yes 18 4 14
No 265 30 235

FDP>5 pg/mL 8.725 0.003"
Yes 49 12 37
No 234 22 212

D-dimer>0.3 ug/mL 7.584 0.006"
Yes 145 26 119
No 138 8 130

WBC: white blood cell; HGB: hemoglobin; PLT: platelet; Ccr: endogenous creatinine clearance rate; PT: prothrombin time; FDP: fibrin

degradation product; *: P<0.05

% 6 2830IMEREVIER E XN EE RN

Tab 6 Logistics analysis of the incidence of VTE in 283 patients with lung cancer

Variable Regression coefficient 3 Standard error Wald P Exp(B) 95%Cl
LVV (Yes vs No) 3.717 1.035 12.900 0.000* 41.156 5.413-312.933
Albumin (<35 g/L vs =35 g/L) 1.265 0.537 5.546 0.019*% 3.542 1.236-10.147
D-dimer (<0.3 pg/mL vs >0.3 pg/mL) 1.512 0.682 4919 0.027* 4.536 1.192-17.259
LVV: lower extremity varicose veins; *: P<0.05
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