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Risk Factors for Venous Thromboembolism
in Patients With Small Cell Lung Cancer
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Abstract. Background/Aim: Small cell lung cancer (SCLC)
accounts for 13% of all lung Venous
thromboembolism (VTE) is a frequent complication. The
purpose of this study was to investigate the incidence and
risk factors for VTE in SCLC patients. Patients and methods:
Retrospective analysis of patients with histologically
confirmed SCLC treated between January 2015 and June
2018 at Sotiria General Hospital, Athens, Greece. Results:
Two hundred and seventeen patients were included in the
analysis. The incidence of VTE was 4.1%. Increased body
mass index (BMI) was correlated with the development of
VTE. Moreover, VTE appeared more frequently in patients
with major vessel infiltration and with poor Eastern
Cooperative Oncology Group Performance Status. Other
factors, including gender, age, stage, presence of metastasis,
treatment, immobilization, anticoagulation, comorbidities,
and laboratory values did not correlate with the development
of VTE. Conclusion: Factors associated with the
development of VTE were BMI, major vessel infiltration and
PS. Identifying factors that predispose to VITE could help
physicians detect high-risk patients who would benefit from
prophylactic anticoagulation therapy.

cancers.

Lung cancer is the second most frequent type of malignancy
in both males and females in the United States and is
projected to cause 131,880 deaths in the United States in
2021 (1). Small cell lung cancer (SCLC) accounts for
approximately 13% of all new lung cancer cases (2, 3).

The annual incidence of venous thromboembolism (VTE)
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ranges from 1 to 2 per 1,000 individuals per year in the
general population (4, 5). Malignancy constitutes a
significant risk factor for VTE, with cancer patients facing 4
to 10 times higher risk of developing VTE compared with
the general population; risk of developing VTE is 20 times
higher in patients with lung cancer in particular (6-11). The
incidence of VTE in SCLC patients ranges between 6.8%
and 11.5% (12, 13). Risk factors for VTE can be classified
as disease-, treatment- and patient-related. Extensive disease
and infiltration of the superior vena cava have been shown
to increase the risk of thromboembolism (14, 15). As far as
treatment-related factors are concerned, chemotherapy and
treatment with cisplatin in particular also appear to correlate
with VTE (16, 17). Finally, smoking and coexisting disorders
predispose patients for VTE.

VTE incidence has been associated with decreased
survival, with a hazard ratio of 1.5 (7). Simultaneous
detection of cancer and VTE further augments the risk of
death in lung cancer patients (18). However, prophylactic
anticoagulation therapy has been shown to improve one-year
survival rates of SCLC patients with limited disease (19).
Furthermore, anticoagulation treatment administered to
SCLC patients in addition to chemotherapy or chemotherapy
and radiotherapy, leads to improved median survival, along
with better response to anticancer therapy (20, 21).

The purpose of this study was to determine the incidence
and identify the risk factors associated with VTE in SCLC
patients. This will enable the detection of patients at
increased risk for VTE, who may benefit from early
thromboprophylaxis.

Patients and Methods

Medical records of sequential, non-selected patients with lung
cancer who were treated at the Oncology Unit, Sotiria General
Hospital, Athens, Greece between January 2015 and June 2018 were
reviewed. Patients with histologically confirmed SCLC were
included. Basic demographic and anthropometric data (gender, age,
body surface area (BSA), body mass index (BMI), performance
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status according to the Eastern Cooperative Oncology Group
(ECOG PS), smoking status), data regarding the disease itself
(stage, major vessel infiltration, presence of distant metastases),
laboratory test results at baseline, assigned treatment regimen,
Khorana Risk Score (KRS), Charlson Comorbidity Index (CCI),
state of mobility or immobility, as well as administration of
anticoagulation therapy prior to any thromboembolic incident) were
recorded. The presence of VTE (either deep vein thrombosis or
pulmonary embolism) was confirmed by computed tomography
pulmonary angiography (CTPA), ventilation/perfusion lung
scintigraphy, or venous duplex ultrasonography. In patients who
developed VTE, the type of thromboembolic event, interval between
malignancy diagnosis and VTE occurrence, as well as survival post
the index event were also recorded.

Mean values, standard deviations (SD), median values and
interquartile ranges were used to describe quantitative variables.
Absolute (N) and relative (%) frequencies were used to describe
qualitative variables. For ratio comparison, Fisher’s exact test was
applied. For quantitative variable comparison between two separate
groups, Student’s -test or the nonparametric Mann-Whitney criterion
was applied. For the identification of independent factors connected
to the presence of venous thromboembolic disease, logistic regression
analysis was carried out with a stepwise inclusion/exclusion method,
and odds ratios (OR) with 95% confidence intervals (95%CI) were
calculated. The level of statistical significance was two-tailed and set
at 0.05 for all calculations. Analyses were carried out using the SPSS
220 software suite.

Results

Two hundred and seventeen patients were included in the
analysis. Mean age of participants was 67.9 years. Table |
summarizes patient characteristics. Most patients were men
(81.1%). In addition, 72.3% were current smokers and 26.3%
were former smokers; 39.3% of patients had normal weight,
36.6% were overweight and 24.1% were obese. ECOG PS
was 0 in 26.9% of patients, 1 in 42.1%, 2 in 25.0%, 3 in 5.5%
and 4 in 0.5%. As far as stage is concerned, 70.0% presented
with extensive disease at baseline, major vessel infiltration
was present in 11.5% of patients. While all patients received
chemotherapy, only 69.1% received radiotherapy. Mean KRS
was 1.6 (SD=0.7 points) and mean CCI was 8.4 (SD=2.5
points) (Table II). Thirty-two patients (14.7%) were receiving
anticoagulants during treatment period.

Thromboembolic complications were recorded in nine
patients, representing 4.1% of the population, including six
patients suffering from PE and three suffering from DVT
(Table III). Mean time elapsed since diagnosis was 5.6
months. Mean survival post the index thromboembolic event
was 2.3 months.

VTE rates did not differ significantly with respect to
gender, age and BSA (Table IV). However, patients who
suffered from VTE had significantly increased BMI in
comparison with patients who did not (p=0.027).
Importantly, rates of VTE were significantly higher in obese
patients, as compared to both normal-weight (p=0.024) and
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Table 1. Patient characteristics.

N %

Gender

Male 176 81.1

Female 41 189
Age, mean (SD) 67.9 (8.6)
BSA, mean (SD) 1.8(0.2)
BMI, mean (SD) 26.8 (4.5)
BMI

Normal (<25) 85 39.3

Overweight (25-30) 79 36.6

Obese (>30) 52 24.1
ECOG PS

0 58 26.9

1 91 42.1

2 54 25.0

3 12 5.5

4 1 0.5
Smoking status

Never 3 14

Current 157 723

Former 57 26.3
Stage

Extensive 152 70.0

Limited 65 30.0
Major vessel infiltration

No 192 88.5

Yes 25 11.5
Distant metastases

No 65 30.0

Yes 152 70.0
Cancer treatment

Chemotherapy 217 100.0

Radiotherapy 150 69.1
Immobilization

No 205 94.5

Yes 12 55
Anticoagulation

No 185 85.3

Yes 32 14.7

BSA: Body surface area; BMI: body mass index; ECOG PS: Eastern
Cooperative Oncology Group Performance Status; KRS: Khorana Risk
Score; CCI: Charlson Comorbidity Index.

overweight (p=0.011) patients included in the study. No
significant difference in thromboembolic complications was
detected with respect to smoking status, stage, presence of
metastases, baseline laboratory test results, treatment, KRS,
CCI, state of mobility or immobility and administration of
anticoagulants during the treatment period. In addition,
thromboembolic rates appeared somewhat elevated when a
major vessel was infiltrated (8%) as well as with increasing
ECOG PS values (7.5% for ECOG PS between 2 and 4).
Using stepwise multifactorial logistic regression, we set
the presence of VTE as a dependent variable and the
recorded data as independent variables and found that only
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Table 11. Baseline laboratory values, Khorana Risk Score and Charlson
Comorbidity Index for all study participants.

Mean value (SD) Median (interq. range)

WBC 9.1 (3.6) 8.5 (6.7-10.8)
Hb 13 (1.8) 13.1 (11.9-14.3)
PLT 2910 (113.2) 269 (212-346)
KRS 1.6 (0.7) 1(1-2)
ccl 8.4 (2.5) 9 (7-10)

WBC: White blood cells; Hb: hemoglobin; PLT: platelets; KRS:
Khorana Risk Score; CCI: Charlson Comorbidity Index.

BMI was significantly associated with the development of
venous thromboembolic disease (p=0.032). More
specifically, higher BMI values increased the odds for
development of VTE (OR=1.18; 95%CI=1.01-1.36).

Discussion

In this study, we retrospectively assessed SCLC patients to
find risk factors associated with the development of VTE.
The incidence of VTE in our population was found to be
4.1%, which is lower than what has been reported in previous
studies (6.8%-11.5%) (22). This could be explained by
differences in trial design, inclusion and exclusion criteria, as
well as the duration of follow-up. Out of the 217 patients, 176
(81.1%) were male and 41 (18.9%) were female. Current
literature highlights a smaller difference in the incidence of
SCLC between males and females. Given the fact that
smoking is the main cause of SCLC, such differences may be
directly attributed to the smoking habits of women in Greece.
Mean patient age was 67.9 years, a finding compatible with
data from current literature, which indicates that the disease
in question mostly affects patients between 60 and 80 years
of age. Two hundred and fourteen patients were active or
former smokers; we recorded three women with SCLC that
were never smokers, which is concordant with current
literature indicating that a small percentage of non-smoking
women may indeed develop SCLC (22, 23).

VTE occurred in 4% of men and 4.9% of women.
According to the Centers for Disease Control and
Prevention, 250,973 men and 296,623 women were
diagnosed with VTE between 2007 and 2009 in the USA
(24). Previous studies have reported that extensive disease,
superior vena cava infiltration, administration of
chemotherapy and treatment with cisplatin in particular,
smoking and multiple comorbidities increase the risk of VTE
in patients with SCLC (25, 26). However, occurrence of
VTE has not been associated with disease recurrence in
patients with advanced breast cancer (27). Even after

Table II1. Index thromboembolic event characteristics.

N %

Venous thromboembolism

No 208 95.9

Yes 9 4.1
Type of event

Pulmonary embolism 6 2.8

Deep vein thrombosis 3 14
Time elapsed since diagnosis 5.6(5.8)

in months, mean (SD)
Survival post the index thromboembolic 2.3 (1.2)

event in months, mean value (SD)

controlling for multiple of the above factors, we found that
increased BMI is the only factor significantly associated with
increased risk for VTE in SCLC patients. On the contrary,
age and gender have not been correlated with increased VTE
risk. We also documented two additional factors that increase
the risk of thromboembolic complications in patients with
SCLC. The first one is infiltration of a major vessel, which
occurred more often in patients who suffered a
thromboembolic event in comparison with those who did not
(8% versus 3.6%, respectively). This seems reasonable from
a pathophysiological standpoint, since tumor cell infiltration
destroys part of the vessel, and in some cases may even
obstruct the blood flow. In a study by Lee et al., infiltration
of the superior vena cava was investigated, and a relevant
correlation was sought (17). The second factor was ECOG
PS (p=0.257). Patients with thromboembolic events most
often had PS scores of 2 to 4, which corresponded to a
poorer functional status in general. Similarly, preoperative
dehydration and poor nutritional status has been associated
with increased risk for postoperative thromboembolic
complications in patients subjected to pancreatic surgery,
while treatment with enoxaparin reduced VTE risk post
esophagectomy in patients with esophageal cancer (28, 29).
No correlation was observed with disease stage and the
presence of distant metastases. With some caution, we might
surmise that the risk is increased when the aggravated
condition is ascribed to the malignancy itself. The
association of chemotherapy with thromboembolic
complications could not be evaluated in the present study
since all patients received chemotherapy and there was no
control group. Smoking status could not be statistically
correlated with VTE risk either, given that only 3 of our
patients were never smokers. Laboratory test results and
KRS also did not correlate with the VTE risk. Although KRS
has been associated with thromboembolic risk prediction in
cancer patients, no study has evaluated the predictive ability
of KRS in SCLC in particular. Mansfield et al. assessed the
predictive value of the KRS in a cohort of 719 lung cancer
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Table IV. Association of patient characteristics with VTE.

Venous thromboembolism p-Value
Fisher’s
No Yes exact test
N % N %
Gender
Men 169 96.0 7 4.0 0.679
Women 39 95.1 2 49
Age, mean (SD) 67.8 (8.6) 68.6 (8.7) 0.809
BSA, mean (SD) 1.8 (0.2) 1.9 (0.1) 0.486+
BMI, mean (SD) 26.6 (44) 30 (5.9) 0.027
BMI
Normal (<25) 83 97.6 2 24 0.017
Overweight (25-30) 78 98.7 1 1.3
Obese (>30) 46 88.5 6 11.5
ECOG PS
0 57 98.3 1 1.7 0.257
1 88 96.7 3 33
2-4 62 92.5 5 7.5
Smoking status
Never/Former 56 933 4 6.7 0.265
Active 152 96.8 5 32
Stage
Extensive 146 96.1 6 39 1.000
Limited 62 954 3 4.6
Major vessel infiltration
No 185 96.4 7 3.6 0.278
Yes 23 92.0 2 8.0
Distant metastases
No 62 954 3 4.6 1.000
Yes 146 96.1 6 39
Immobilization
No 196 95.6 9 4.4 1.000
Yes 12 100.0 0 0.0
Anticoagulation
No 178 96.2 7 3.8 0.624
Yes 30 93.7 2 6.3
KRS, mean (SD) 1.6 (0.8) 1.4 (0.5) 0.880+
CCI, mean (SD) 8.4 (2.5) 8324 0.780+

BSA: Body surface area; BMI: body mass index; ECOG PS: Eastern Cooperative Oncology Group Performance Status; KRS: Khorana Risk Score;
CCI: Charlson Comorbidity Index. *Student’s 7-test. Bold values indicate statistical significance.

patients, 93 of whom suffered from SCLC (30). In that study,
KRS failed to predict the risk of VTE occurrence in patients
with lung cancer, yet a separate subset analysis for SCLC
patients was not performed. In the same study, a correlation
between the risk of VTE and platelet count (>350,000/ml)
was documented for all lung cancer patients; nonetheless, a
separate analysis was not performed in the SCLC patient
subgroup. In our study, platelet count was not correlated with
increased VTE risk in patients with SCLC. Two more recent
studies also found no correlation between KRS and VTE in
patients with lung cancer in general and non-small cell lung
cancer, adenocarcinoma (31, 32).
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This study is subject to several limitations. First and
foremost, it is a retrospective analysis, thus, prospective
trials should be conducted in the future to validate its
findings. Next, it is a single-institution study, therefore, the
previously described associations should be assessed by
multiple institutions in different countries. Future studies
should address risk factors for VTE in patients with SCLC
that are receiving the combination of chemotherapy and
immune checkpoint inhibitors. Finally, the present study
recorded nine VTE events and may be underpowered to
investigate the association of major vessel infiltration and
ECOG PS with VTE risk in SCLC patients.
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Conclusion

In conclusion, we found that an increased BMI is significantly
associated with increased VTE risk. In the era of personalized
medicine, it is crucial to identify cancer type-specific
thromboembolic risk factors and apply tailored VTE prevention
that would alleviate the burden of thromboembolic
complications and ultimately lead to better patient outcomes.

Conflicts of Interest
The Authors declare no conflicts of interest in relation to this study.
Authors’ Contributions

Conceptualization, ED, KL and IG; methodology, ED, IV, KL, IG,
GG, EKa, EKo, KS; data collection and analysis, ED, IV, KL, IG,
GG, EKa, EKo; supervision, ED, KS; writing—original draft
preparation, ED, KL, IV, IG. All Authors read and approved the
final version of the manuscript.

Acknowledgements

The Authors would like to thank Ioannis Botis for his assistance in
translation.

References

1 Siegel RL, Miller KD, Fuchs HE and Jemal A: Cancer Statistics,
2021. CA Cancer J Clin 71(1): 7-33, 2021. PMID: 33433946.
DOI: 10.3322/caac.21654

2 Govindan R, Page N, Morgensztern D, Read W, Tierney R,
Vlahiotis A, Spitznagel EL and Piccirillo J: Changing
epidemiology of small-cell lung cancer in the United States over
the last 30 years: analysis of the surveillance, epidemiologic, and
end results database. J Clin Oncol 24(28): 4539-4544, 2006.
PMID: 17008692. DOI: 10.1200/JC0O.2005.04.4859

3 Frith M, De Ruysscher D, Popat S, Crino L, Peters S, Felip E
and ESMO guidelines working group: Small-cell lung cancer
(SCLC): ESMO clinical practice guidelines for diagnosis,
treatment and follow-up. Ann Oncol 24(Suppl 6): vi99-105,
2013. PMID: 23813929. DOI: 10.1093/annonc/mdt178

4 Beckman MG, Hooper WC, Critchley SE and Ortel TL: Venous
thromboembolism: a public health concern. Am J Prev Med 38(4
Suppl):  S495-S501, 2010. PMID: 20331949. DOL:
10.1016/j.amepre.2009.12.017

5 Heit JA: Epidemiology of venous thromboembolism. Nat Rev
Cardiol 12(8): 464-474, 2015. PMID: 26076949. DOLI:
10.1038/nrcardio.2015.83

6 Blom JW, Osanto S and Rosendaal FR: The risk of a venous
thrombotic event in lung cancer patients: higher risk for
adenocarcinoma than squamous cell carcinoma. J Thromb
Haemost 2(710): 1760-1765, 2004. PMID: 15456487. DOI:
10.1111/§.1538-7836.2004.00928 .x

7 Chew HK, Davies AM, Wun T, Harvey D, Zhou H and White RH:
The incidence of venous thromboembolism among patients with
primary lung cancer. J Thromb Haemost 6(4): 601-608, 2008.
PMID: 18208538. DOI: 10.1111/j.1538-7836.2008.02908 .x

8 Connolly GC, Dalal M, Lin J and Khorana AA: Incidence and
predictors of venous thromboembolism (VTE) among ambulatory
patients with lung cancer. Lung Cancer 78(3): 253-258, 2012.
PMID: 23026639. DOI: 10.1016/j.lungcan.2012.09.007

9 Khorana AA, Dalal M, Lin J and Connolly GC: Incidence and
predictors of venous thromboembolism (VTE) among
ambulatory high-risk cancer patients undergoing chemotherapy
in the United States. Cancer /79(3): 648-655, 2013. PMID:
22893596. DOI: 10.1002/cner.27772

10 Dimakakos E, Kotteas E, Gomatou G, Katsarou T, Vlahakos V,
Vathiotis I, Talagani S, Dimitroulis I and Syrigos K: Do we need
prophylactic anticoagulation in ambulatory patients with lung
cancer? A review. Vasc Med 25(3): 255-262, 2020. PMID:
32146869. DOI: 10.1177/1358863X19899160

11 Kenmotsu H, Notsu A, Mori K, Omori S, Tsushima T, Satake Y,
Miki Y, Abe M, Ogiku M, Nakamura T, Takagi M, Ochiai H,
Yasui H and Takahashi T: Cumulative incidence of venous
thromboembolism in patients with advanced cancer in
prospective observational study. Cancer Med, 2021. PMID:
33421344. DOI: 10.1002/cam4.3670

12 Alexander M, Kirsa S, Wolfe R, MacManus M, Ball D, Solomon
B and Burbury K: Thromboembolism in lung cancer - an area
of urgent unmet need. Lung Cancer 84(3): 275-280, 2014.
PMID: 24679344. DOIL: 10.1016/j.lungcan.2014.02.009

13 Dimakakos E, Livanios K, Gkiozos I, Charpidou A, Ntalakou E,
Kainis L and Syrigos K: New data for venous thromboembolism in
patients with small cell lung cancer: A review. Phlebology 33(8):
517-522,2018. PMID: 29059023. DOI: 10.1177/0268355517737670

14 Dimakakos EP, Vathiotis I and Syrigos K: The Role of
Tinzaparin in Oncology. Clin Appl Thromb Hemost 24(5): 697-
707,2018. PMID: 29088922. DOI: 10.1177/1076029617729215

15 Vathiotis IA, Syrigos NK and Dimakakos EP: Tinzaparin safety
in patients with cancer and renal impairment: A systematic
review. Clin Appl Thromb Hemost 27: 1076029620979592,
2021. PMID: 33464938. DOI: 10.1177/1076029620979592

16 Huang H, Korn JR, Mallick R, Friedman M, Nichols C and
Menzin J: Incidence of venous thromboembolism among
chemotherapy-treated patients with lung cancer and its
association with mortality: a retrospective database study. J
Thromb Thrombolysis 34(4): 446-456, 2012. PMID: 22581282.
DOI: 10.1007/s11239-012-0741-7

17 Lee YG, Lee E, Kim I, Lee KW, Kim TM, Lee SH, Kim DW
and Heo DS: Cisplatin-based chemotherapy is a strong risk
factor for thromboembolic events in small-cell lung cancer.
Cancer Res Treat 47(4): 670-675,2015. PMID: 25672586. DOI:
10.4143/crt.2014.045

18 Cha SI, Shin KM, Lim JK, Yoo SS, Lee SY, Lee J, Kim CH,
Park JY, Lee WK and Jung CY: Pulmonary embolism concurrent
with lung cancer and central emboli predict mortality in patients
with lung cancer and pulmonary embolism. J Thorac Dis 10(1):
262-272,2018. PMID: 29600056. DOI: 10.21037/jtd.2017.12.32

19 Zhang J, Zhang YL, Ma KX and Qu JM: Efficacy and safety of
adjunctive anticoagulation in patients with lung cancer without
indication for anticoagulants: a systematic review and meta-
analysis. Thorax 68(5): 442-450, 2013. PMID: 23321607. DOI:
10.1136/thoraxjnl-2012-202592

20 Lebeau B, Chastang C, Brechot JM, Capron F, Dautzenberg B,
Delaisements C, Mornet M, Brun J, Hurdebourcq JP and
Lemarie E: Subcutaneous heparin treatment increases survival
in small cell lung cancer. “Petites Cellules” Group. Cancer

1527



ANTICANCER RESEARCH 47: 1523-1528 (2021)

74(1): 38-45, 1994. PMID: 8004580. DOI: 10.1002/1097-
0142(19940701)74:1<38::aid-cncr2820740108>3.0.co;2-e

21 Altinbas M, Coskun HS, Er O, Ozkan M, Eser B, Unal A, Cetin
M and Soyuer S: A randomized clinical trial of combination
chemotherapy with and without low-molecular-weight heparin in
small cell lung cancer. ] Thromb Haemost 2(8): 1266-1271, 2004.
PMID: 15304029. DOI: 10.1111/j.1538-7836.2004.00871 .x

22 van Meerbeeck JP, Fennell DA and De Ruysscher DK: Small-
cell lung cancer. Lancet 378(9804): 1741-55, 2011. PMID:
21565397. DOI: 10.1016/S0140-6736(11)60165-7

23 Koyi H, Hillerdal G and Brandén E: A prospective study of a
total material of lung cancer from a county in Sweden 1997-
1999: gender, symptoms, type, stage, and smoking habits. Lung
Cancer 36(1): 9-14, 2002. PMID: 11891027. DOI:
10.1016/s0169-5002(01)00451-2

24 Centers for Disease Control and Prevention (CDC): Venous
thromboembolism in adult hospitalizations — United States,
2007-2009. MMWR Morb Mortal Wkly Rep 61(22): 401-404,
2012. PMID: 22672974.

25 Dayen C, Debieuvre D, Molinier O, Raffy O, Paganin F, Virally
J, Larive S, Desurmont-Salasc B, Perrichon M, Martin F and
Grivaux M: New insights into stage and prognosis in small cell
lung cancer: an analysis of 968 cases. J Thorac Dis 9(12): 5101-
5111, 2017. PMID: 29312716. DOI: 10.21037/jtd.2017.11.52

26 Wang S, Tang J, Sun T, Zheng X, Li J, Sun H, Zhou X, Zhou C,
Zhang H, Cheng Z, Ma H and Sun H: Survival changes in
patients with small cell lung cancer and disparities between
different sexes, socioeconomic statuses and ages. Sci Rep 7(1):
1339, 2017. PMID: 28465554. DOI: 10.1038/s41598-017-
01571-0

27 Kirwan CC, McDowell G, McCollum CN and Byrne GI:
Incidence of venous thromboembolism during chemotherapy for
breast cancer: impact on cancer outcome. Anticancer Res 3/(6):
2383-2388,2011. PMID: 21737669.

1528

28 Iguchi T, Sugimachi K, Mano Y, Kono M, Kagawa M,
Nakanoko T, Uehara H, Sugiyama M, Ota M, lkebe M, Morita
M and Toh Y: The preoperative prognostic nutritional index
predicts the development of deep venous thrombosis after
pancreatic surgery. Anticancer Res 40(4): 2297-2301, 2020.
PMID: 32234929. DOI: 10.21873/anticanres.14195

29 Tanaka Y, Yamada A, Hirata S, Tanaka H, Sakuratani T,
Matsuhashi N, Yamaguchi K, Shimokawa T and Yoshida K:
Efficacy and safety of enoxaparin for prophylaxis of
postoperative venous thromboembolism after esophagectomy: A
single-center prospective randomized controlled phase II study.
Anticancer Res 39(5): 2615-2625,2019. PMID: 31092460. DOI:
10.21873/anticanres.13385

30 Mansfield AS, Tafur AJ, Wang CE, Kourelis TV, Wysokinska

EM and Yang P: Predictors of active cancer thromboembolic

outcomes: validation of the Khorana score among patients with

lung cancer. J] Thromb Haemost /4(9): 1773-1778,2016. PMID:

27273134. DOI: 10.1111/jth.13378

Kuderer NM, Poniewierski MS, Culakova E, Lyman GH, Khorana

AA, Pabinger I, Agnelli G, Liebman HA, Vicaut E, Meyer G and

Shepherd FA: Predictors of venous thromboembolism and early

mortality in lung cancer: Results from a global prospective study

(CANTARISK). Oncologist 23(2): 247-255, 2018. PMID:

28951500. DOI: 10.1634/theoncologist.2017-0205

32 Vathiotis I, Dimakakos EP, Boura P, Ntineri A, Charpidou A,
Gerotziafas G and Syrigos K: Khorana Score: New predictor of
early mortality in patients with lung adenocarcinoma. Clin Appl
Thromb Hemost 24(8): 1347-1351, 2018. PMID: 29806470.
DOI: 10.1177/1076029618777153

3

—

Received February 2, 2021
Revised February 11, 2021
Accepted February 12, 2021



