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Objective

Fondaparinux is a synthetic anticoagulant for the prevention of venous thromboembolism (VTE), and its administration in Chinese cancer patients is rarely reported. This study aimed to assess the efficacy and safety of fondaparinux in preventing VTE in Chinese cancer patients.





Methods

A total of 224 cancer patients who received fondaparinux treatment were reviewed in this single-arm, multicenter, retrospective study. Meanwhile, VTE, bleeding, death, and adverse events of those patients in the hospital and at 1 month after treatment (M1) were retrieved, respectively.





Results

The in-hospital VTE rate was 0.45% and there was no (0.00%) VTE occurrence at M1. The in-hospital bleeding rate was 2.68%, among which the major bleeding rate was 2.23% and the minor bleeding rate was 0.45%. Moreover, the bleeding rate at M1 was 0.90%, among which both the major and minor bleeding rates were 0.45%. The in-hospital death rate was 0.45% and the death rate at M1 was 0.90%. Furthermore, the total rate of adverse events was 14.73%, including nausea and vomiting (3.13%), gastrointestinal reactions (2.23%), and reduced white blood cells (1.34%).





Conclusion

Fondaparinux could effectively prevent VTE with low bleeding risk and acceptable tolerance in cancer patients.
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Introduction

Venous thromboembolism (VTE) is a disease of venous obstructive reflux disorder caused by venous thrombosis, which is relatively common in cancer patients with an incidence rate of approximately 20%, especially in cancer patients who received surgery and chemotherapy (both are risk factors of VTE), and notably aggravates the mortality of these patients (1–5). Generally, anticoagulants, such as low-molecular-weight heparin and apixaban, are used for the treatment of VTE in cancer patients (6–8), while the use of anticoagulants may lead to bleeding events in patients, which causes significant long-term disability and even death (9, 10). Therefore, it is crucial for cancer patients to find an effective and safe anticoagulant that can both prevent VTE and minimize the risk of bleeding events.

Fondaparinux is a synthetic heparin pentasaccharide, which inhibits thrombin production and the growth of thrombus by selectively inhibiting factor Xa (11, 12). As a type of anticoagulant for the prevention and treatment of VTE (13), fondaparinux has a series of advantages, such as high bioavailability, fast onset of action, and direct renal excretion, which is considered to be more effective and safer than heparin anticoagulants and vitamin K antagonists, such as unfractionated heparin, low-molecular-weight heparin, and warfarin (11, 14, 15). For example, a study shows that the incidence of VTE and major bleeding in cancer patients who received fondaparinux is lower than in cancer patients who received warfarin (14). In addition, another study also indicates that the rate of VTE is similar while the risk of major bleeding is reduced in cancer patients who received fondaparinux compared with cancer patients who received enoxaparin and unfractionated heparin (15). However, the rates of VTE, bleeding, death, and adverse events in Chinese cancer patients who received fondaparinux are rarely reported.

Therefore, this single-arm, multicenter, retrospective study aimed to evaluate the efficacy and safety of fondaparinux in preventing VTE in Chinese cancer patients.





Methods




Patients

A total of 224 cancer patients who received fondaparinux for the prevention of VTE from February 2021 to February 2022 were reviewed in this single-arm, multicenter, retrospective study. The screening criteria were as follows: (1) age over 18 years; (2) hospitalized patients; (3) confirmed as solid malignancies, which included but were not limited to lung cancer, esophageal cancer, stomach cancer, pancreatic cancer, colorectal cancer, liver cancer, breast cancer, gynecologic cancer, kidney cancer, bladder cancer, prostate cancer, testicular cancer, or lymphoma, with locally advanced or metastatic disease; (4) Eastern Cooperative Oncology Group Performance Status 0–2, or Karnofsky performance status 70–100; (5) received fondaparinux only for the prevention of VTE; and (6) had complete clinical data. Patients who met the following conditions were excluded: (1) diagnosis of deep venous thrombosis at admission (except for intramuscular venous thrombosis); (2) had a history of anticoagulant drugs within 72 h before admission; (3) platelet count <50 × 109/L at admission; (4) had primary brain cancer, or a known history of metastatic brain cancer; (5) had other hematologic malignancies except for lymphoma; (6) underwent surgery (such as major orthopedic surgery, trauma surgery, spine surgery, eye surgery, and brain surgery) other than oncologic surgery 3 months before admission; (7) had a history of active bleeding, history of gastrointestinal ulcers, history of vasoproliferative gastrointestinal disease, history of hemorrhagic stroke, history of congenital or acquired bleeding disorders, or other high risk factors for bleeding; (8) had severe kidney impairment (creatinine clearance rate ≤20 ml/min); (9) pregnant or lactating female patients; and (10) any other conditions for which the investigator deemed the patients unsuitable for this study. The study was approved by the Ethics Committee.





Medication

Fondaparinux was given subcutaneously at 2.5 mg/day for 7–10 days in the hospital or until discharge. For patients with a creatinine clearance rate of 20–50 ml/min, fondaparinux was given subcutaneously at 1.5 mg/day. For patients with medium or high risk for VTE (Khorana score ≥2), the administration of fondaparinux was recommended to be extended to 4 weeks. During the fondaparinux administration, antiplatelet and oncology drugs were used for appropriate patients.





Data collection

Demographics, disease history, treatment history, disease characteristics, biochemistry indexes, and current treatment information were obtained. Moreover, VTE, bleeding (major bleeding and minor bleeding), and death in the hospital as well as at 1 month after treatment (M1) were obtained for evaluations. VTE was defined as the combination of symptomatic pulmonary embolism (PE), symptomatic deep vein thrombosis (DVT), asymptomatic DVT, distal DVT, and proximal DVT. Major bleeding was defined as the combination of fatal bleeding, significant bleeding (hemoglobin declined ≥2 g/dl, or leading to the transfusion of red blood cells in whole blood more than two units), and bleeding at a critical position (retroperitoneal, intracranial, spinal, intraocular, joint space, pericardial, compartment syndrome, etc.). Minor bleeding was defined as the combination of gum bleeding, nose bleeding, blood in the stool, other minor bleeding, etc. In addition, the adverse events of patients were also collected.





Statistics

GraphPad Prism v9.0 (GraphPad Software Inc., USA) was adopted for figure plotting. Continuous data were described as mean and SD if normally distributed, and median and interquartile range (IQR) if not normally distributed. Count data were expressed as counts and percentages. Correlation of platelet count with bleeding occurrence was determined by the chi-square test. p < 0.05 was considered significant.






Results




Demographics, disease history, and treatment history in fondaparinux-treated cancer patients

In total, 224 cancer patients with a mean age of 60.77 ± 14.70 years were included in the study. There were 108 (48.21%) female and 116 (51.79%) male patients. The number of patients with a history of hypertension, diabetes, cerebrovascular disease, ischemic heart disease, central venous cannulation, vein thrombosis or PE, varicosity, acute myocardial infarct, and stroke was 40 (17.86%), 17 (7.59%), 9 (4.02%), 5 (2.23%), 5 (2.23%), 2 (0.90%), 1 (0.45%), 1 (0.45%), and 1 (0.45%), respectively. In addition, there were 132 (58.93%) patients with a history of tumor treatment and 20 (8.93%) patients with a history of anticoagulant treatment. More detailed information about the demographics, disease history, and treatment history of cancer patients is shown in Table 1.


Table 1 | Demographics, disease history, and treatment history.







Disease characteristics, biochemical indexes, and current treatment information in fondaparinux-treated cancer patients

There were 66 (29.46%) gynecologic cancer patients, 46 (20.54%) lung cancer patients, 21 (9.38%) colorectal cancer patients, 17 (7.59%) nasopharyngeal cancer patients, 15 (6.70%) gastric cancer patients, 14 (6.25%) esophageal cancer patients, 9 (4.02%) liver cancer patients, 6 (2.68%) pancreatic cancer patients, 4 (1.79%) lymphoma patients, and 26 (11.61%) patients with other cancers in this study. The number of patients receiving chemotherapy, radiotherapy, targeted therapy, immunotherapy, palliative therapy, hormone therapy, and pain therapy was 122 (54.46%), 67 (29.91%), 43 (19.20%), 24 (10.71%), 8 (3.57%), 7 (3.13%), and 7 (3.13%), respectively. Furthermore, the median (IQR) duration of patients receiving fondaparinux was 9.00 (7.00–10.00) days. A total of 87 (38.84%) patients received successive fondaparinux administration. Additionally, there were 4 (1.79%) patients with a combination of aspirin. More specific information on the disease characteristics, biochemical indexes, and current treatment of the cancer patients is shown in Table 2.


Table 2 | Disease characteristics, biochemical indexes, and current treatment information.







VTE rate in fondaparinux-treated cancer patients

Only 1 (0.45%) patient had VTE in the hospital. However, the specific disease condition, treatment method, and treatment outcome of this patient were missing and could not be traced. Moreover, there was no (0.00%) VTE occurrence at M1 in cancer patients who received fondaparinux (Figure 1).




Figure 1 | VTE rate in the hospital and at M1. VTE rate in the hospital and at M1 in cancer patients who received fondaparinux.







Bleeding and death rate in fondaparinux-treated cancer patients

The bleeding rate was 2.68% in the hospital, among which the major bleeding rate was 2.23% and the minor bleeding rate was 0.45%. Moreover, the bleeding rate was 0.90% at M1, among which both the major and minor bleeding rates were 0.45% (Figure 2A). Notably, there was no bleeding event in the four aforementioned patients with a combination of aspirin. Furthermore, the death rates in the hospital and at M1 were 0.45% and 0.90% in cancer patients who received fondaparinux, respectively (Figure 2B). The cause of death of the patient in the hospital was hemorrhagic shock caused by rupture and bleeding of esophageal cancer. In addition, at M1, the cause of death of one of two patients was hemorrhagic shock caused by rupture and bleeding of esophageal cancer, while the cause of death of another patient was unknown.




Figure 2 | Bleeding and death rate in the hospital and at M1. Bleeding (A) and death (B) rate in the hospital and at M1 in cancer patients who received fondaparinux.







Bleeding occurrence in fondaparinux-treated patients with different cancer types

Major bleeding in the hospital occurred in one (0.45%) patient with gynecologic cancer, one (0.45%) patient with lung cancer, one (0.45%) patient with gastric cancer, one (0.45%) patient with esophageal cancer, and one (0.45%) patient with liver cancer. Major bleeding at M1 occurred in one (0.45%) patient with other cancers. Minor bleeding in the hospital occurred in one (0.45%) patient with esophageal cancer. Meanwhile, minor bleeding at M1 occurred in one (0.45%) patient with colorectal cancer (Table 3).


Table 3 | Bleeding occurrence in patients with different cancer types.







Types of bleeding in fondaparinux-treated cancer patients

Major bleeding in the hospital included one (0.45%) patient with fatal bleeding and four (1.78%) patients with hemoglobin declined ≥2 g/dl. Meanwhile, major bleeding at M1 included one (0.45%) patient with fatal bleeding. Moreover, minor bleeding in the hospital included one (0.45%) patient with blood-stained sputum, and minor bleeding at M1 included one (0.45%) patient with gingival bleeding (Table 4).


Table 4 | Types of bleeding.







Association of platelet count with bleeding occurrence in fondaparinux-treated cancer patients

There was no relationship between platelet count and total bleeding in the hospital (p = 0.657), major bleeding in the hospital (p = 0.610), minor bleeding in the hospital (p = 1.000), total bleeding at M1 (p = 0.460), major bleeding at M1 (p = 0.265), or minor bleeding at M1 (p = 1.000) in fondaparinux-treated cancer patients (Table 5).


Table 5 | Correlation of platelet count with bleeding occurrence.







Adverse events in fondaparinux-treated cancer patients

Of all cancer patients who received fondaparinux, 33 (14.73%) patients experienced adverse events. Specifically, there were seven (3.13%) patients with nausea and vomiting, five (2.23%) patients who had gastrointestinal reactions, three (1.34%) patients who experienced subcutaneous bleeding, three (1.34%) patients with reduced white blood cells, three (1.34%) patients who lost appetite, three (1.34%) patients who had fatigue, two (0.89%) patients who experienced fever, two (0.89%) patients who had a cough, and five (2.23%) patients who suffered from other adverse events (Table 6).


Table 6 | Adverse events.








Discussion

VTE includes PE and DVT, which is one of the major health problems in the world (16, 17). As a type of anticoagulant, fondaparinux has been widely used to prevent VTE and is considered to have certain clinical advantages in cancer patients (18). For example, one research shows that the incidence of VTE is 2.5% in colorectal cancer patients who received fondaparinux, which proves that it is effective in VTE prevention (19). Another study finds that fondaparinux reduces VTE and major bleeding events compared with warfarin in cancer patients (14). However, the information on fondaparinux in preventing VTE in Chinese cancer patients is still lacking. Our study suggested that the in-hospital VTE rate was 0.45% while there was no VTE occurrence at M1 in cancer patients who received fondaparinux. This finding showed a good VTE prevention effect of fondaparinux. This might be due to the fact that fondaparinux had fast selective inhibition of factor Xa, thereby inhibiting thrombin formation and thrombus expansion (12, 20). Meanwhile, fondaparinux had predictable linear pharmacokinetics and a long half-life duration (21). Therefore, fondaparinux could prevent VTE well and last for a long time in cancer patients.

Furthermore, the bleeding events caused by VTE are also noteworthy. A previous study found that the incidence of major bleeding in patients with colorectal cancer after surgery who received fondaparinux was 1.7% (19). In our study, similar findings revealed that the rates of the bleeding event in cancer patients who received fondaparinux were 2.68% in the hospital and 0.90% at M1. Furthermore, the death rates were 0.45% and 0.90% in the hospital and at M1, respectively. These results illustrated that the risk of bleeding and death of cancer patients who received fondaparinux was acceptable, suggesting the safety of fondaparinux. Possible explanations were as follows: (1) Fondaparinux did not bind to platelet factor 4 and reduced the risk of thrombocytopenia; meanwhile, it also did not affect prothrombin time or activated partial thromboplastin time (22, 23). Thus, the incidence of bleeding events in cancer patients who received fondaparinux was acceptable. (2) As mentioned above, fondaparinux effectively balanced the occurrence of VTE and bleeding events in cancer patients, which were both positively related to mortality (24, 25). Therefore, cancer patients who received fondaparinux had a low risk of death.

At present, there were only a few studies reporting the incidence of adverse events in cancer patients who received fondaparinux. A previous study revealed that the incidence rate of adverse events was 10.9% during fondaparinux treatment in colorectal cancer patients undergoing laparoscopic surgery (19). This was similar to our results, which observed that the rate of adverse events in cancer patients who received fondaparinux was 14.73%. This might be because fondaparinux had a certain degree of anti-inflammatory effect (26, 27), which reduced other adverse events such as fever in cancer patients to some extent. This finding indicated that the safety of fondaparinux in the treatment of cancer patients with VTE was acceptable and no new adverse events were reported. However, more research was needed to confirm that.

Our study had several limitations: (1) Our study had a small sample size, and further study should include more cancer patients to verify the efficacy and safety of fondaparinux. (2) The follow-up period in our study was short, and a longer follow-up period was needed to further evaluate the risk of VTE, bleeding, death, and adverse events in cancer patients who received fondaparinux. (3) Our study did not include the control group. Future studies should enroll the control group to further verify the efficacy and safety of fondaparinux in preventing VTE in Chinese cancer patients.

In conclusion, fondaparinux yields a low rate of VTE and low risks of bleeding and death with tolerable adverse events in treating cancer patients.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author.





Ethics statement

The studies involving human participants were reviewed and approved by Bozhou Hospital Affiliated to Anhui Medical University. The patients/participants provided their written informed consent to participate in this study.





Author contributions

LW and GC contributed to the conception and data acquisition. ZS, CX, RL, WP, LX, and FC contributed to data analysis. LW, ZS, CX, RL, and GC drafted the manuscript. LW, WP, LX, FC, and GC revised the manuscript. All authors read and approved the final manuscript.





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.





References

1. Abad Rico, JI, Llau Pitarch, JV, and Rocha, E. Overview of venous thromboembolism. Drugs (2010) 70(Suppl 2):3–10. doi: 10.2165/1158583-S0-000000000-00000

2. Wang, TF, Billett, HH, Connors, JM, and Soff, GA. Approach to cancer-associated thrombosis: challenging situations and knowledge gaps. Oncologist (2021) 26(1):e17–23. doi: 10.1002/onco.13570

3. Wun, T, and White, RH. Epidemiology of cancer-related venous thromboembolism. Best Pract Res Clin Haematol (2009) 22(1):9–23. doi: 10.1016/j.beha.2008.12.001

4. Otten, HM, Mathijssen, J, ten Cate, H, Soesan, M, Inghels, M, Richel, DJ, et al. Symptomatic venous thromboembolism in cancer patients treated with chemotherapy: an underestimated phenomenon. Arch Intern Med (2004) 164(2):190–4. doi: 10.1001/archinte.164.2.190

5. Weitz, JI, Haas, S, Ageno, W, Goldhaber, SZ, Turpie, AGG, Goto, S, et al. Cancer associated thrombosis in everyday practice: perspectives from GARFIELD-VTE. J Thromb Thrombolysis (2020) 50(2):267–77. doi: 10.1007/s11239-020-02180-x

6. Mulder, FI, Bosch, FTM, Young, AM, Marshall, A, McBane, RD, Zemla, TJ, et al. Direct oral anticoagulants for cancer-associated venous thromboembolism: a systematic review and meta-analysis. Blood (2020) 136(12):1433–41. doi: 10.1182/blood.2020005819

7. Lyman, GH, and Kuderer, NM. Clinical practice guidelines for the treatment and prevention of cancer-associated thrombosis. Thromb Res (2020) 191(Suppl 1):S79–84. doi: 10.1016/S0049-3848(20)30402-3

8. Koehl, JL, Hayes, BD, Al-Samkari, H, and Rosovsky, R. A comprehensive evaluation of apixaban in the treatment of venous thromboembolism. Expert Rev Hematol (2020) 13(2):155–73. doi: 10.1080/17474086.2020.1711731

9. Frere, C, Font, C, Esposito, F, Crichi, B, Girard, P, and Janus, N. Incidence, risk factors, and management of bleeding in patients receiving anticoagulants for the treatment of cancer-associated thrombosis. Support Care Cancer (2022) 30(4):2919–31. doi: 10.1007/s00520-021-06598-8

10. Crawley, RM, and Anderson, RL. Prevention and treatment of bleeding with direct oral anticoagulants. Drugs (2020) 80(13):1293–308. doi: 10.1007/s40265-020-01345-5

11. Zhang, Y, Zhang, M, Tan, L, Pan, N, and Zhang, L. The clinical use of fondaparinux: a synthetic heparin pentasaccharide. Prog Mol Biol Transl Sci (2019) 163:41–53. doi: 10.1016/bs.pmbts.2019.02.004

12. Reverter, JC. Fondaparinux sodium. Drugs Today (Barc) (2002) 38(3):185–94. doi: 10.1358/dot.2002.38.3.820126

13. Soto Alsar, J, Gutierrez Ortiz de la Tabla, A, Ortega Moran, L, and Munoz Martin, AJ. Treatment modalities in cancer-associated venous thromboembolism (VTE). Best Pract Res Clin Haematol (2022) 35(1):101354. doi: 10.1016/j.beha.2022.101354

14. Amato, B, Compagna, R, Rocca, A, Bianco, T, Milone, M, Sivero, L, et al. Fondaparinux vs warfarin for the treatment of unsuspected pulmonary embolism in cancer patients. Drug Des Devel Ther (2016) 10:2041–6. doi: 10.2147/DDDT.S106153

15. Changolkar, A, Menditto, L, Shah, M, Puto, K, and Farrelly, E. Comparison of injectable anticoagulants for thromboprophylaxis after cancer-related surgery. Am J Health Syst Pharm (2014) 71(7):562–9. doi: 10.2146/ajhp120711

16. Khan, F, Tritschler, T, Kahn, SR, and Rodger, MA. Venous thromboembolism. Lancet (2021) 398(10294):64–77. doi: 10.1016/S0140-6736(20)32658-1

17. Yamashita, Y, Morimoto, T, and Kimura, T. Venous thromboembolism: recent advancement and future perspective. J Cardiol (2022) 79(1):79–89. doi: 10.1016/j.jjcc.2021.08.026

18. Johnston, A, Hsieh, SC, Carrier, M, Kelly, SE, Bai, Z, Skidmore, B, et al. A systematic review of clinical practice guidelines on the use of low molecular weight heparin and fondaparinux for the treatment and prevention of venous thromboembolism: implications for research and policy decision-making. PloS One (2018) 13(11):e0207410. doi: 10.1371/journal.pone.0207410

19. Tokuhara, K, Matsushima, H, Ueyama, Y, Nakatani, K, Yoshioka, K, and Kon, M. Efficacy and safety of thromboembolism prophylaxis with fondaparinux in Japanese colorectal cancer patients undergoing laparoscopic surgery: a phase II study. Int J Surg (2017) 42:203–8. doi: 10.1016/j.ijsu.2017.04.014

20. Zhou, Z, Zhang, L, Wu, X, Luo, L, Wu, J, Xu, D, et al. Chemical synthesis and pharmacological properties of heparin pentasaccharide analogues. Eur J Med Chem (2022) 234:114256. doi: 10.1016/j.ejmech.2022.114256

21. Bauer, KA, Eriksson, BI, Lassen, MR, and Turpie, AG. Steering committee of the pentasaccharide in major knee surgery s. fondaparinux compared with enoxaparin for the prevention of venous thromboembolism after elective major knee surgery. N Engl J Med (2001) 345(18):1305–10. doi: 10.1056/NEJMoa011099

22. Wade, WE, and Spruill, WJ. Fondaparinux sodium in the prophylaxis and treatment of deep vein thrombosis and pulmonary embolism. Expert Rev Pharmacoecon Outcomes Res (2007) 7(3):227–37. doi: 10.1586/14737167.7.3.227

23. Bauer, KA. Fondaparinux sodium: a selective inhibitor of factor xa. Am J Health Syst Pharm (2001) 58(Suppl 2):S14–17. doi: 10.1093/ajhp/58.suppl_2.S14

24. Chew, HK, Wun, T, Harvey, D, Zhou, H, and White, RH. Incidence of venous thromboembolism and its effect on survival among patients with common cancers. Arch Intern Med (2006) 166(4):458–64. doi: 10.1001/archinte.166.4.458

25. Yamashita, Y, Yoshikawa, Y, Morimoto, T, Amano, H, Takase, T, Hiramori, S, et al. The association of recurrence and bleeding events with mortality after venous thromboembolism: from the COMMAND VTE registry. Int J Cardiol (2019) 292:198–204. doi: 10.1016/j.ijcard.2019.06.032

26. Cardillo, G, Viggiano, GV, Russo, V, Mangiacapra, S, Cavalli, A, Castaldo, G, et al. Antithrombotic and anti-inflammatory effects of fondaparinux and enoxaparin in hospitalized COVID-19 patients: the FONDENOXAVID study. J Blood Med (2021) 12:69–75. doi: 10.2147/JBM.S285214

27. Keshari, RS, Silasi, R, Popescu, NI, Georgescu, C, Chaaban, H, Lupu, C, et al. Fondaparinux pentasaccharide reduces sepsis coagulopathy and promotes survival in the baboon model of escherichia coli sepsis. J Thromb Haemost (2020) 18(1):180–90. doi: 10.1111/jth.14642




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.

Copyright © 2023 Wang, Su, Xie, Li, Pan, Xu, Chen and Cheng. 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.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Efficacy and safety of fondaparinux in preventing venous thromboembolism in Chinese cancer patients: a single-arm, multicenter, retrospective study

      

        		

          Objective

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Methods

        

          		

            Patients

          



          		

            Medication

          



          		

            Data collection

          



          		

            Statistics

          



        



        



        		

          Results

        

          		

            Demographics, disease history, and treatment history in fondaparinux-treated cancer patients

          



          		

            Disease characteristics, biochemical indexes, and current treatment information in fondaparinux-treated cancer patients

          



          		

            VTE rate in fondaparinux-treated cancer patients

          



          		

            Bleeding and death rate in fondaparinux-treated cancer patients

          



          		

            Bleeding occurrence in fondaparinux-treated patients with different cancer types

          



          		

            Types of bleeding in fondaparinux-treated cancer patients

          



          		

            Association of platelet count with bleeding occurrence in fondaparinux-treated cancer patients

          



          		

            Adverse events in fondaparinux-treated cancer patients

          



        



        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/table6.jpg
It tients (N = 224)
Total, n (%) 33 (14.73)
Nausea and vomiting, n (%) 7 (3.13)
Gastrointestinal reactions, n (%) 5(2.23)
Subcutaneous bleeding, n (%) 3 (1.34)
Reduced white blood cells, n (%) 3(1.34)

Loss of appetite, n (%) 3(1.34)
Fatigue, n (%) 3(1.34)

Fever, n (%) 2(0.89)

Cough, n (%) 2(0.89)

Others, n (%) 5(2.23)






OEBPS/Images/fonc-13-1165437-g002.jpg
>

Occurrence rate (%)

E= In hospital
Ea M1
6 (2.68)

5 (2.23)

(0.45)

1(0.45)1(0.45)

Total bleeding  Major bleeding  Minor bleeding

Bleeding

Occurrence rate (%)

1 (0.45)

In hospital

Death

2(0.90)

M1





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Items Patients (N = 224)

Disease characteristics

Cancer type, n (%)

Gynecologic cancer 66 (29.46)
Lung cancer 46 (20.54)
Colorectal cancer 21 (9.38)
Nasopharyngeal cancer 17 (7.59)
Gastric cancer 15 (6.70)
Esophageal cancer 14 (6.25)
Liver cancer 9 (4.02)
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Others 26 (11.61)

TNM stage, n (%)
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Khorana score, n (%)

0 66 (29.46)
1 105 (46.88)
2 32 (14.29)
3 14 (6.25)
4 4 (1.79)
5 1 (0.45)

Not assessed 2 (0.90)

Biochemical indexes

Hemoglobin, n (%)

Normal 99 (44.20)
Abnormal 121 (54.02)
Not assessed 4 (1.79)

Platelet count, n (%)

Normal 161 (71.89)
Abnormal 58 (25.89)
Not assessed 5(2.23)

Serum creatinine, n (%)

Normal 164 (73.21)

Abnormal 52 (23.21)
Not assessed 8 (3.57)

D-dimer, n (%)

Normal 90 (40.18)
Abnormal 123 (54.91)
Not assessed 11 (4.91)

Current treatment

Cancer therapy, n (%)

Chemotherapy 122 (54.46)
Radiotherapy 67 (29.91)
Targeted therapy 43 (19.20)
Immunotherapy 24 (10.71)
Palliative therapy 8 (3.57)
Hormone therapy 7 (3.13)
Pain therapy 7 (3.13)
| Fondaparinux duration (days), median (IQR) 9.00 (7.00-10.00)
Successive fondaparinux administration, n (%) 87 (38.84)

Combination of antiplatelet drugs, n (%)

Aspirin 4 (1.79)

Normal values of hemoglobin were defined as 120-160 g/L for men and 110-150 g/L for
women; normal values of platelet count were defined as 100-300x10°/L; normal values of
serum creatinine were defined as 53-106 umol/L for men and 44-97 umol/L for women;
normal values of D-dimer were defined as <0.55 mg/L.
TNM, tumor-node-metastasis; IQR, interquartile range.
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Types of bleeding

Major bleeding in hospital, n (%)
Fatal bleeding
Hemoglobin declined >2 g/dl

Major bleeding at M1, n (%)

[ Fatal bleeding

Minor bleeding in hospital, n (%)
Blood-stained sputum

Minor bleeding at M1, n (%)
Gingival bleeding

M1, 1 month after treatment.

Patients (N = 224)

1(0.45)

4 (1.78)

1(0.45)

1(0.45)

1 (0.45)
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Major bleeding, n (%)

Minor bleeding, n (%)

In hospital In hospital
Gynecologic cancer 1(0.45) 0 (0.00) 0 (0.00) 0 (0.00)
Lung cancer 1(0.45) 0 (0.00) 0 (0.00) 0 (0.00)
Colorectal cancer 0 (0.00) 0 (0.00) 0 (0.00) 1(0.45)
Nasopharyngeal cancer 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
Gastric cancer 1 (0.45) 0 (0.00) 0 (0.00) 0 (0.00)
Esophageal cancer 1(0.45) 0 (0.00) 1(0.45) 0 (0.00)
Liver cancer 1(0.45) 0 (0.00) 0 (0.00) 0 (0.00)
Pancreatic cancer 0 (0.00) 0 (0.00) 0(0.00) 0 (0.00)
Lymphoma 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
Others 0 (0.00) 1(0.45) 0 (0.00) 0 (0.00)

M1, 1 month after treatment.
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Patients (N =

224)

Demographics
Age (years), mean + SD 60.77 + 14.70
Sex, n (%)

Female 108 (48.21)

Male 116 (51.79)
History of drinking, n (%) 19 (8.48)
History of smoking, n (%) 30 (13.39)

Disease history

History of hypertension, n (%) 40 (17.86)
History of diabetes, n (%) 17 (7.59)
History of cerebrovascular disease, n (%) 9 (4.02)
History of ischemic heart disease, n (%) 5(2.23)
History of central venous cannulation, n (%) 5(2.23)

History of vein thrombosis or pulmonary embolism,

n (%) 2 (0.90)
History of varicosity, n (%) 1 (0.45)
History of acute myocardial infarct, n (%) 1 (0.45)
History of stroke, n (%) 1(0.45)

Treatment history

History of tumor treatment, n (%) 132 (58.93)
Chemotherapy 116 (51.79)
Surgery 64 (28.57)
Radiotherapy 48 (21.43)
Targeted therapy 30 (13.39)
Immunotherapy 16 (7.14)
Intervention 5(2.23)

History of anticoagulants, n (%) 20 (8.93)

SD, standard deviation.
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Platelet count

L Normal Abnormal
(n=161) (n = 58)

Total bleeding in hospital, n (%) 0.657
No 157 (97.52) | 56 (96.55)
Yes 4 (2.48) 2 (3.45)

Major bleeding in hospital, n (%) 0610
No 158 (98.14) 56 (96.55)
Yes 3 (1.86) 2(3.45)

Minor bleeding in hospital, n (%) | 1.000
No 160 (99.38) 58 (100.00)
Yes 1(0.62) 0 (0.00)

Total bleeding at M1, n (%) | 0.460
No 160 (99.38) 57 (98.28)
Yes 1(0.62) ‘ 1(1.72)

Major bleeding at M1, n (%) 0 0.265
No 161 (100.00) 57 (98.28)
Yes 0 (0.00) 1(1.72)

Minor bleeding at M1, n (%) ‘ 1.000
No 160 (99.38) ‘ 58 (100.00)
Yes 1(0.62) | 0 (0.00)

M1, 1 month after treatment.





