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Background: Venous thromboembolism (VTE) is a potential complication among lymphoma patients. We evaluated the incidence rate and predictors of VTE in lymphoma patients undergoing chemotherapy.
Methods: The present study retrospectively studied 1,069 patients with lymphoma who were treated with chemotherapy from 2018 to 2020. We investigated clinical predictors of VTE among all patients. The follow-up results were obtained via telephone communication and from inpatient and outpatient records.
Results: A total of 1,069 patients underwent chemotherapy for lymphoma. During a mean follow-up of 23.1 months, 52 (4.9%) patients developed VTE. According to a multivariate analysis, the five variables found to be independently associated with VTE were male sex (HR 2.273, 95% CI 1.197–4.316, p = 0.012), age >64-years-old (HR 2.256, 95% CI 1.017–5.005, p = 0.045), the number of cycles of chemotherapy (HR 4.579, 95% CI 1.173–17.883, p = 0.029), platelet count ≥350 × 109/L (HR 2.533, 95% CI 1.187–5.406, p = 0.016), and D-dimer >0.5 mg/L (HR 4.367, 95% CI 2.124–8.981, p < 0.001).
Conclusion: This population-based study confirms the risk factors for VTE among patients with lymphoma who underwent chemotherapy and confirms that targeted thromboprophylaxis may reduce the burden of VTE in this population.
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INTRODUCTION
Venous thromboembolism (VTE), including deep vein thrombosis (DVT) and pulmonary embolism (PE), is a common complication of lymphoma, with an incidence of 1.5%–59.5% (Goldschmidt et al., 2003; Zhou et al., 2010). A prospective study on newly diagnosed lymphoma patients in Asia found a 1-year VTE incidence of 7.9% (Park et al., 2012). Another meta-analysis of 29 independent cohorts, including 18,018 patients and 1,149 events, found a VTE incidence rate of 5.3% in adult patients with lymphoma. Among these lymphoma patients, the incidence rate of VTE for patients with non-Hodgkin lymphoma (NHL) was 6.5%, which is significantly greater than that observed for patients with Hodgkin lymphoma (HL) (4.7%) (Caruso et al., 2010). Compared to patients with several other types of cancer, patients with lymphoma are at significantly higher risk for VTE, especially those undergoing chemotherapy, for whom the VTE incidence rate may reach 15% or higher (Caruso et al., 2010; Falanga et al., 2012).
The development of VTE is related to various factors, including patient characteristics (i.e., bedridden status, central venous catheter use, older age, and prior history of venous thrombosis), disease status (i.e., surgery, comorbidities, coagulation function, and tumor progression), and therapeutic effects (i.e., chemotherapy, targeted therapy, and immunotherapy) (Reitsma et al., 2012; Timp et al., 2013; Mahajan et al., 2019). These factors have a significant impact on quality of life, additional anticoagulant therapy, increased risk of bleeding, financial burden, and tumor treatment, and the most serious consequence is increased mortality. Therefore, it is important to evaluate the clinical characteristics and risk factors associated with VTE among patients with lymphoma, as VTE has a considerable impact on the patient’s condition.
In this retrospective study, we aimed to clarify the clinical and laboratory variables, disease status, and treatment approaches that increase VTE risk in patients with lymphoma.
PATIENTS AND METHODS
Study Population
Patients with lymphoma who underwent chemotherapy at the Chongqing University Cancer Hospital from January 2018 to December 2020 were considered possible candidates for the present study. The diagnosis of lymphoma was confirmed by histopathology, and the diagnostic criteria were based on the WHO classification. The exclusion criteria were as follows: juvenile patients (<18-years-old), patients with VTE, patients with other infectious or hematological malignancies as complications, and patients who refused or were unable to participate in the study. The present study was performed according to the guidelines of the Declaration of Helsinki and was approved by the Ethics Committee of The Chongqing University Cancer Hospital. Written informed consent was obtained from all subjects.
VTE Diagnosis
VTE was defined only as a primary event, with an objective diagnosis of DVT and/or PE being performed during chemotherapy. DVT (lower extremity thrombosis, upper extremity thrombosis, central venous catheter thrombosis, portal vein thrombosis) was confirmed by color and Doppler ultrasound examination or venogram. PE was confirmed by ventilation/perfusion scan and/or computed tomography angiography.
Data Collection
General, diagnostic and treatment information was collected for all patients. The specific data collected included age, sex, body mass index (BMI), histological type, Ann Arbor stage, Eastern Cooperative Oncology Group (ECOG) performance status, central venous catheter blood cell count, coagulation index, chemotherapy regimens, number of cycles of chemotherapy, and thrombosis location. All patients were routinely followed up via telephone communication, outpatient visits or hospitalization information. Telephone follow-ups were performed every 6 months after discharge. Patients were followed from the time of diagnosis until the development of VTE, death, loss to follow-up, whichever came first.
Statistical Analysis
All statistical analyses were performed using SPSS 26.0 software. Patient demographics and clinical characteristics were summarized with descriptive statistics. Count data were compared using the χ2 test. Normally distributed measurement data were compared using an independent sample t test, and nonnormally distributed measurement data were compared using a corrected t test. Univariate and multivariate Cox regression analyses were used to identify the predictors associated with VTE in patients with lymphoma who underwent chemotherapy. p < 0.05 was considered statistically significant.
RESULTS
A total of 1,069 patients (635 males, 59.5%) with a mean age of 55.6 ± 14.4 years were included in the analyses from January 2018 to December 2020. Hodgkin lymphoma was diagnosed in 106 patients (9.9%), B-cell lymphoma was diagnosed in 788 patients (73.7%), T-cell lymphoma was diagnosed in 87 patients (8.1%), and NK/T-cell lymphoma was diagnosed in 88 patients (8.2%). Most patients had a good ECOG performance status (≤ECOG grade 1: 83.7%), while approximately 64.3% of patients had Ann Arbor stage III/IV disease. Only 6.3% of all patients received a central venous catheter (CVC). The most common chemotherapy regimen used was R-CHOP (rituximab, cyclophosphamide, adriamycin, vincristine and prednisone) or CHOP. However, 92.4% of patients with HL received the ABVD (adriamycin, bleomycin, vinblastine and dacarbazine) regimen. Ninety percent of patients had only 1-5 cycles of chemotherapy (Table 1).
TABLE 1 | Clinical characteristics of lymphoma patients with or without VTE.
[image: Table 1]During a mean follow-up of 23.1 months, 52 (4.9%) patients were diagnosed with VTE, and all the patients had DVT. Hodgkin lymphoma and non-Hodgkin lymphoma accounted for 6.7 and 4.7% of VTE patients, respectively. These patients developed VTE while undergoing chemotherapy, with a median time to event of 3.45 months. All episodes of VTE occurred after chemotherapy treatment was initiated.
Univariate competing risks regression demonstrated that male sex (hazard ratio [HR] 1.919, 95% confidence interval [CI] 1.039–3.542, p = 0.037), age >64-years-old (HR 2.438 95% CI 1.153–5.157, p = 0.020), 6–10 cycles of chemotherapy (HR 2.916, 95% CI 1.304–6.518, p = 0.009), platelet count ≥350 × 109/L (HR 2.229, 95% CI 1.085–4.580, p = 0.029), and D-dimer >0.5 mg/L (HR 4.593, 95% CI 2.229–9.176, p < 0.001) were associated with an increased risk of developing VTE. Body mass index, ECOG grade, Ann Arbor stage, CVC, white blood cell count, hemoglobin count and chemotherapy regimen were not associated with VTE development. To exclude the influence of confounding factors, all possible risk factors were added to the multivariate model. Conclusively, male sex (HR 2.273, 95% CI 1.197–4.316, p = 0.012), age >64-years-old (HR 2.256, 95% CI 1.017–5.005, p = 0.045), number of cycles of chemotherapy (HR 4.579, 95% CI 1.173–17.883, p = 0.029), platelet count ≥350 × 109/L (HR 2.533, 95% CI 1.187–5.406, p = 0.016), and D-dimer >0.5 mg/L (HR 4.367, 95% CI 2.124–8.981, p < 0.001) were still statistically significant (Table 2; Figure 1).
TABLE 2 | HRs (95% confidence intervals) for risk factors associated with venous thromboembolism.
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DISCUSSION
The incidence of and risk factors for VTE among adult patients with lymphoma were investigated in the present study. A VTE incidence of 4.9% supported the similar prevalence (4%) found in another retrospective study, which included the second-largest population of lymphoma patients analyzed for VTE risk in California (Mahajan et al., 2014). The rate of VTE was 6.7% in patients with HL and 4.7% in patients with NHL, differing from a previous study (Caruso et al., 2010). A possible reason for the difference was that our research focused on patients who underwent chemotherapy and excluded many NHL patients undergoing other types of treatment, such as surgery and targeted therapies. Another reason may be related to regional differences.
In terms of individual risk factors, we reported male sex, age >64-years-old, increased cycles of chemotherapy, platelet count ≥350 × 109/L and D-dimer >0.5 mg/L as potential risk factors for developing VTE. This finding was in accordance with a previous study that identified female sex, older age, ECOG performance scores ≥2 and anemia (hemoglobin <100 g/L) as predictors of VTE (Byun et al., 2019). A previous study also suggested that patients with platelet abnormalities prior to undergoing chemotherapy and patients at Ann Arbor stage III/IV were associated with a significantly higher risk of developing VTE (Li et al., 2021).
Several previous studies suggested that older age is a risk factor for cancer-associated VTE. Park et al. identified age >60 years as a risk factor for VTE in patients with diffuse large B-cell lymphoma (Park et al., 2012). Another study from Asia also reported a similar conclusion in primary central nervous system lymphoma patients who underwent chemotherapy (Byun et al., 2019). A recent analysis, which included 16,755 patients with NHL, confirmed that those who were aged ≥45 years and above had an increased risk of VTE (Mahajan et al., 2014). In the present study, we discovered a positive relationship between age >64-years-old and VTE, which is consistent with the aforementioned studies.
Male sex might be a potential risk factor for VTE in patients with lymphoma in the present study. Our research showed a 2.27-fold higher risk of VTE in male patients than in female patients. However, a study including 304 lymphoma patients who received chemotherapy investigated the risk of VTE occurring in women and found that it was significantly higher than that in other patients. The results of another study that included seven academic centers in Korea also suggested that female sex was independently associated with VTE in patients with primary central nervous system lymphoma (Byun et al., 2019). Although these results were inconsistent with our study, the data are far from conclusive. Several other studies did not find an association between female sex and the risk for VTE (Sanfilippo et al., 2016; Rupa-Matysek et al., 2017; Hohaus et al., 2018; Rupa-Matysek et al., 2018).
A platelet count ≥350 × 109/L is a component of the Khorana Risk score for VTE development in cancer patients and is considered to increase the risk of VTE (Khorana et al., 2008). Li et al. suggested that an abnormal platelet count (<125 or >350 × 109/L) increased the risk of VTE by more than 60 times (Li et al., 2021). Platelet abnormalities are an independent risk factor for VTE in lymphoma patients, but little is known about the pathophysiological mechanism underlying this relationship. This might be related to the expression and release of some cytokines by tumor cells, leading to the activation of platelet and coagulation pathways. Additionally, tumor cells can secrete some inflammatory cytokines, such as tumor necrosis factor α and interleukin-β, which can result in platelet activation and the expression of a procoagulant phenotype by endothelial cells (Falanga et al., 2009).
In our study, we found that increasing the number of cycles of chemotherapy led to a higher risk of VTE in lymphoma patients. The incidence of VTE in patients who underwent more than 10 cycles of chemotherapy was significantly higher than that in patients who underwent 1-5 cycles of chemotherapy. The results supported findings from several studies showing a relationship between chemotherapy and the risk of VTE (Horsted et al., 2012; Sanfilippo et al., 2016). A prior study including 2,650 patients who underwent orchiectomy for testicular cancer also suggested that an increasing number of chemotherapy cycles was an independent risk factor for VTE (Robinson et al., 2020). Many chemotherapeutic drugs are known to be associated with VTE. The increasing number of cycles of chemotherapy leading to the development of VTE may be related to drug accumulation effects.
D-dimer is a typical marker of VTE and is widely used in clinical practice. Several studies confirmed a correlation between D-dimer levels and VTE in hematologic malignancies (Ay et al., 2009; Libourel et al., 2016). Libourel et al. showed that the risk of VTE among patients with D-dimer >4.0 mg/L was 32 times higher than that among patients with D-dimer ≤0.5 mg/L (Libourel et al., 2016). Another study of 111 patients from the Vienna Cancer and Thrombosis Study (CATS) with hematologic malignancies (lymphoma and multiple myeloma) demonstrated that elevated D-dimer levels (>1.4 mg/L) were associated with an increased risk of VTE (Ay et al., 2009). Notwithstanding, data to support a cutoff for increased D-dimer levels in routine clinical decision-making are currently lacking. However, there is a well-established trend that increasing D-dimer levels lead to an increased risk of thrombosis.
The current research was a single-center retrospective study. We confirmed the risk factors for VTE among patients with lymphoma who underwent chemotherapy. Compared to other risk models (i.e., the Khorana score, the ONKOTEV score and the TiC-Onco score), age, sex, and the number of cycles of chemotherapy were included as predictors. Although the study had a small sample size from a single center, these variables were more available clinically, which provided a reference for future research. The limitations of this study are related to regional bias and the small sample size. Another limitation was the possible omission of asymptomatic VTE due to this follow-up method. Since it was a retrospective study, some variables, such as VTE history and hospitalization status, were not available, which might affect the results. The strength of our study was an adequate follow-up. Multicenter, large-scale cohorts with more statistical power are needed to validate the findings of the present study, which will help to verify effective predictors and implement early intervention to improve the quality of life and prolong the survival of patients.
CONCLUSION
In this paper, we demonstrated that male sex, older age, an increased number of cycles of chemotherapy, a platelet count ≥350×109/L and a D-dimer >0.5 mg/L were associated with VTE incidence in lymphoma patients. Early VTE identification and intervention are critically important for clinical practice.
DATA AVAILABILITY STATEMENT
The original contributions presented in the study are included in the article/supplementary materials, further inquiries can be directed to the corresponding authors.
ETHICS STATEMENT
The present study was performed according to the guidelines of the Declaration of Helsinki and was approved by the Ethics Committee of The Chongqing University Cancer Hospital. Written informed consent was obtained from all subjects.
AUTHOR CONTRIBUTIONS
YC and HL conceived and designed the study. WW, JZ, and CZ collected and assembled the data and were responsible for privacy management. ZL and LL cleaned the data and analyzed and implemented the algorithm. YC, HL, DL, and BL interpreted the data. BL and HL were responsible for the literature review. YC, BL, and HL drafted the manuscript. All authors revised the manuscript for important intellectual content.
FUNDING
This work was supported by the Fundamental Research Funds for the Central Universities (2019CDYGYB014).
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
REFERENCES
 Ay, C., Vormittag, R., Dunkler, D., Simanek, R., Chiriac, A. L., Drach, J., et al. (2009). D-dimer and Prothrombin Fragment 1 + 2 Predict Venous Thromboembolism in Patients with Cancer: Results from the Vienna Cancer and Thrombosis Study. J. Clin. Oncol. 27 (25), 4124–4129. doi:10.1200/JCO.2008.21.7752
 Byun, J. M., Hong, J., Yoon, S. S., Koh, Y., Ock, C. Y., Kim, T. M., et al. (2019). Incidence and Characteristics of Venous Thromboembolism in Asian Patients with Primary Central Nervous System Lymphoma Undergoing Chemotherapy. Thromb. Res. 183, 131–135. doi:10.1016/j.thromres.2019.10.002
 Caruso, V., Di Castelnuovo, A., Meschengieser, S., Lazzari, M. A., de Gaetano, G., Storti, S., et al. (2010). Thrombotic Complications in Adult Patients with Lymphoma: a Meta-Analysis of 29 Independent Cohorts Including 18 018 Patients and 1149 Events. Blood 115 (26), 5322–5328. doi:10.1182/blood-2010-01-258624
 Falanga, A., Marchetti, M., and Russo, L. (2012). Venous Thromboembolism in the Hematologic Malignancies. Curr. Opin. Oncol. 24 (6), 702–710. doi:10.1097/CCO.0b013e3283592331
 Falanga, A., Panova-Noeva, M., and Russo, L. (2009). Procoagulant Mechanisms in Tumour Cells. Best. Pract. Res. Clin. Haematol. 22 (1), 49–60. doi:10.1016/j.beha.2008.12.009
 Goldschmidt, N., Linetsky, E., Shalom, E., Varon, D., and Siegal, T. (2003). High Incidence of Thromboembolism in Patients with Central Nervous System Lymphoma. Cancer 98 (6), 1239–1242. doi:10.1002/cncr.11623
 Hohaus, S., Tisi, M. C., Bartolomei, F., Cuccaro, A., Maiolo, E., Alma, E., et al. (2018). Risk Factors for Venous Thromboembolism in Patients with Lymphoma Requiring Hospitalization. Blood Cancer J. 8 (6), 54. doi:10.1038/s41408-018-0096-1
 Horsted, F., West, J., and Grainge, M. J. (2012). Risk of Venous Thromboembolism in Patients with Cancer: a Systematic Review and Meta-Analysis. PLoS Med. 9 (7), e1001275. doi:10.1371/journal.pmed.1001275
 Khorana, A. A., Kuderer, N. M., Culakova, E., Lyman, G. H., and Francis, C. W. (2008). Development and Validation of a Predictive Model for Chemotherapy-Associated Thrombosis. Blood 111 (10), 4902–4907. doi:10.1182/blood-2007-10-116327
 Li, X., Hou, S. L., Li, X., Li, L., Lian, K., Cui, J. Y., et al. (2021). Risk Factors of Thromboembolism in Lymphoma Patients Undergoing Chemotherapy and its Clinical Significance. Clin. Appl. Thromb. Hemost. 27, 37923. doi:10.1177/10760296211037923
 Libourel, E. J., Klerk, C. P. W., van Norden, Y., de Maat, M. P. M., Kruip, M. J., Sonneveld, P., et al. (2016). Disseminated Intravascular Coagulation at Diagnosis Is a Strong Predictor for Thrombosis in Acute Myeloid Leukemia. Blood 128 (14), 1854–1861. doi:10.1182/blood-2016-02-701094
 Mahajan, A., Brunson, A., White, R., and Wun, T. (2019). The Epidemiology of Cancer-Associated Venous Thromboembolism: An Update. Semin. Thromb. Hemost. 45 (4), 321–325. doi:10.1055/s-0039-1688494
 Mahajan, A., Wun, T., Chew, H., and White, R. H. (2014). Lymphoma and Venous Thromboembolism: Influence on Mortality. Thromb. Res. 133 Suppl 2 (Suppl. 2), S23–S28. doi:10.1016/S0049-3848(14)50004-7
 Park, L. C., Woo, S. Y., Kim, S., Jeon, H., Ko, Y. H., Kim, S. J., et al. (2012). Incidence, Risk Factors and Clinical Features of Venous Thromboembolism in Newly Diagnosed Lymphoma Patients: Results from a Prospective Cohort Study with Asian Population. Thromb. Res. 130 (3), e6–12. doi:10.1016/j.thromres.2012.03.019
 Reitsma, P. H., Versteeg, H. H., and Middeldorp, S. (2012). Mechanistic View of Risk Factors for Venous Thromboembolism. Arterioscler. Thromb. Vasc. Biol. 32 (3), 563–568. doi:10.1161/ATVBAHA.111.242818
 Robinson, A. G., Wei, X., Karim, S., Raphael, M. J., Bedard, P. L., and Booth, C. M. (2020). Venous Thromboembolism during Chemotherapy for Testicular Cancer: A Population-Based Study. Clin. Oncol. R. Coll. Radiol. 32 (10), e188–e193. doi:10.1016/j.clon.2020.03.013
 Rupa-Matysek, J., Gil, L., Kaźmierczak, M., Barańska, M., and Komarnicki, M. (2017). Prediction of Venous Thromboembolism in Newly Diagnosed Patients Treated for Lymphoid Malignancies: Validation of the Khorana Risk Score. Med. Oncol. 35 (1), 5. doi:10.1007/s12032-017-1065-4
 Rupa-Matysek, J., Lidia, G., and Komarinicki, M. (2018). Evaluation of the ThroLy Score for the Prediction of Venous Thromboembolism in Newly Diagnosed Patients Treated for Lymphoid Malignancies in Clinical Practice. Cancer Med 7, 2868. doi:10.1002/cam4.1540
 Sanfilippo, K. M., Wang, T. F., Gage, B. F., Luo, S., Riedell, P., and Carson, K. R. (2016). Incidence of Venous Thromboembolism in Patients with Non-hodgkin Lymphoma. Thromb. Res. 143, 86–90. doi:10.1016/j.thromres.2016.05.008
 Timp, J. F., Braekkan, S. K., Versteeg, H. H., and Cannegieter, S. C. (2013). Epidemiology of Cancer-Associated Venous Thrombosis. Blood 122 (10), 1712–1723. doi:10.1182/blood-2013-04-460121
 Zhou, X., Teegala, S., Huen, A., Ji, Y., Fayad, L., Hagemeister, F. B., et al. (2010). Incidence and Risk Factors of Venous Thromboembolic Events in Lymphoma. Am. J. Med. 123 (10), 935–941. doi:10.1016/j.amjmed.2010.05.021
Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2022 Chen, Lei, Wang, Zhu, Zeng, Lu, Li, Li, Long and Liu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fphar-13-901887-t002.jpg
Variables

Male sex
Age
<45
46-64
>64
Gycles of chemotherapy
1-5
6-10
211
Platelet count >350 x 109/L
D-dimer >0.5 mg/L.

Univariate
HR (95%CI) P

1.919 (1.089-3.542) 0.037

1 (ref)
0.730 (0.316-1.687) 0.461
2.438 (1.153-5.157) 0020

1 (ref)
2.916 (1.304-6.518) 0.009
3.129 (0.965-10.141) 0057
2.229 (1.085-4.580) 0029
4593 (2.229-9.176) <0.001

Multivariate®

HR (95%ClI)

2273 (1.197-4.316)

0.769 (0.323-1.830)
2.256 (1.017-5.005)

3.790 (1.566-9.171)
4.579 (1.173-17.883)
2.533 (1.187-5.406)
4.367 (2.124-8.981)

0012

0.553
0.045

0.003
0.029
0.016
<0.001

*Adjusted for age, sex, BMI, ECOG, ann arbor, central venous catheter, white blood cell count, hemoglobin, platelet count, D-dimer, histological type, chemotherapy regimens, and cycles

of chemotherapy.





OPS/xhtml/nav.xhtml
Contents

		Cover

		Characteristics and Predictors of Venous Thromboembolism Among Lymphoma Patients Undergoing Chemotherapy: A Cohort Study in China		Introduction

		Patients and Methods		Study Population

		VTE Diagnosis

		Data Collection

		Statistical Analysis





		Results

		Discussion

		Conclusion

		Data Availability Statement

		Ethics Statement

		Author Contributions

		Funding

		Publisher’s Note

		References









OPS/images/cover.jpg
'frontiers ‘ Frontiers in Pharmacology

Characteristics and Predictors of
Venous Thromboembolism
Among Lymphoma Patients
Undergoing Chemotherapy: A
Cohort Study in China





OPS/images/fphar-13-901887-g001.gif





OPS/images/fphar-13-901887-t001.jpg
Characteristics

Subjects, n

Males, n (%)

Age, (years)
<45
46-64
>64

BMI, (kg/m?)

ECOG, n (%)

0
1
2
3

Ann Arbor, n (%)
|
I
]

%

Central venous catheter, n (%)
White blood cell count (>11x10%L), n (%)
Hemoglobin (<100 g/L), n (%)
Platelet count (:350x10%/L), n (%)
D-dimer (>0.5 mg/L), n (%)

Histological type, n (%)
Hodgkin lymphoma
B-cell lymphoma
T-cell lymphoma
NK/T-cell lymphoma

Chemotherapy regimens, n (%)
ABVD
CHOP/R-CHOP
P-GEMOX
DICE/R-DICE
R-EPOCH
GDP/R-GDP
BR
Others

Gycles of chemotherapy, n (%)
1-5
6-10
211

Total (%)

1069 (100)
635 (59.4)

228 (21.3)
506 (47.3)
335 (31.4)
23336

337 (31.5)

558 (62.2)

167 (15.6)
707

120 (11.2)
261 (24.4)
228 (21.9)
460 (43)
67 (6.3)
974 (91.1)
190 (17.8)
101 (9.4)
544 (50.9)

106 (2.9)
788 (73.7)
87 8.1)
83(82)

98(92)
500 (85.2)
56 (5.2)
30 28
47 (4.4)
5148
707
19,017.8)

996 (93.2)
52 (4.8)
2120

VTE (%)

52(4.9)
38(73.1)

9(17.3)
14 (26.9)
29 (55.8)

282132

21 (40.4)

18 (34.6)
11(6.6)
2(38)

9(17.3)
11212
8(17.9)
23 (44.2)
3(5.8)
48 (92.3)
15 (28.8)
9(17.3)
42 (80.8)

7(135)

32(615)
9(17.3)
47)

6(11.5
26 (50)
358
368
0
6(11.5
0
8(15.4)

42 (80.8)
7(13.5)
3(67)

No VTE (%)

1017 (96.1)
597 (58.7)

219 (21.5)
492 (48.4)
306 (30.1)
233+ 36

316 (31.1)

540 (83.1)

156 (15.3)
5(05)

111(109)
250 (24.6)
219 (21.5)
437 (43)
64(6.3)
926 (91.1)
175 (17.2)
93(9)
10 (19.2)

99(0.7)
756 (74.3)
78(7.7)
84(8.3)

92(9)
564 (55.5)
53(5.2)
27 2.7)
47 (4.6)
45 (4.4)
70.7)
182 (17.9)

954 (93.8)
45 (4.4)
18(1.8)

p Value

0.043
0.000

0.960
0018

0.480

0.879
0.750
0.082
0.047
0.000
0.059

0.160

0.001

BMI, body mass index; VTE, venous thromboembolism; ECOG, eastern cooperative oncology group; ABVD, adriamycin, bleomycin, vinblastine and dacarbazine; R-CHOP, rituximab,

cyclophosphamide, doxorubicin, vincristine and prednisone; P-GEMOX, pegaspargase, gemcitabine and oxaliplatin; R-DICE, rituximab, cisplatin, ifosfamide, etoposide and

dexamethasone; R-EPOCH, rituximab, etoposide phosphate, prednisone, vincristine sulfate, cyclophosphamide and doxorubicin hydrochioride; R-GDP, rituximab, gemditabine,

dexamethasone and cisplatin: BR, bendamustine and rituximab.
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