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Abstract

:

Background: The way in which to prevent recurrent venous thromboembolism (VTE) is an unmet clinical need in cancer patients. International guidelines only provide conditional recommendations and do not specify which anticoagulant and dose should be used. In the last 2 years, we have been using low-dose rivaroxaban to prevent VTE recurrences in cancer patients. The results of this real-life experience are presented in this study. Methods: All patients had cancer and had previously completed a cycle of at least six months of full-dose anticoagulation for the treatment of a VTE index event, before receiving a prescription of low-dose rivaroxaban (10 mg once daily) for secondary prevention of VTE. Effectiveness and safety of this therapeutic regimen were evaluated in terms of VTE recurrences, major bleedings (MB), and clinically relevant non-major bleedings (CRNMB). Results: The analysis included 106 cancer patients. Their median age was 60 years (IQR 50–69). Metastatic cancer was present in 87 patients (82.1%). Six patients (5.7%) had brain metastases. Over a median follow-up time of 333 days (IQR 156–484), the incidence of VTE recurrences was 3.8% (95%CI 1.0–9.4), with a recurrence rate of 4.0 per 100 person-years (95%CI 1.1–10.2). We observed no MB (0.0%) and three CRNMB (2.8%) (95%CI 0.6–8.1). Conclusions: Low-dose rivaroxaban is potentially effective and safe in cancer patients that require prevention of recurrent VTE. Large-scale studies are needed to confirm these findings.
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1. Background


Optimal type, dose, and duration of long-term (>6 months) anticoagulation to prevent recurrent venous thromboembolism (VTE) in cancer patients is not clear yet [1,2]. International guidelines suggest long-term anticoagulation for secondary prophylaxis (>6 months), but this recommendation is conditional and with low certainty in the evidence of effects [3]. The same guidelines admit that no data are available to prefer direct oral anticoagulants (DOACs) or low-molecular weight heparins (LMWH) as long-term anticoagulation in oncological patients and do not make any hint on which dose should be used [3].



Additional information on this topic will be soon provided by the API-CAT (APIxaban Cancer Associated Thrombosis) study, which is an ongoing randomised, double-blind, clinical trial designed to ascertain the non-inferiority of a low-dose regimen of apixaban (2.5 mg twice daily) versus a full-dose regimen of apixaban (5 mg twice daily) for the prevention of recurrent VTE in patients with active cancer who have completed at least 6 months of anticoagulant therapy for an index thrombotic event [4]. While waiting for the results of the API-CAT trial, Larsen and colleagues recently published the results of a single arm interventional clinical trial that assessed the efficacy and safety of low-dose apixaban for secondary prevention of VTE in cancer patients [5]. They studied 196 patients with active cancer who continued with low-dose apixaban 2.5 mg twice daily for another 30 months after 6 months treatment with full-dose apixaban of an index thrombotic event. They found that 14 patients (7.6%) had recurrent VTE, 6 patients (3.1%) had major bleeding (MB), and 16 patients (8.1%) had clinically relevant non-major bleeding (CRNMB). To our knowledge, these are the only data available in the literature on efficacy and safety of low-dose DOACs for the secondary prevention of VTE in cancer patients.



Since January 2020, we have been prescribing low-dose rivaroxaban (10 mg once daily) for the prevention of recurrent VTE in patients with cancer who had completed at least 6 months of full anticoagulant therapy for the treatment of a documented index thrombotic event. Here, we present the results of this real-life experience, with data on effectiveness and safety after a median follow-up of about 1 year.




2. Methods


Starting on January 2020, at the “Section of Internal Medicine and Thromboembolic Diseases” of the A. Gemelli University Polyclinic, Rome, Italy, we decided to prescribe low-dose rivaroxaban (10 mg once daily) to prevent VTE recurrences in cancer patients. The enrolment period lasted from January 2020 to December 2021, while the data collection period ended in October 2022. Data collection was conducted through the acquisition of follow-up visits which were carried out at the discretion of the treating physician, based on the clinical conditions of each individual patient. We have been using this therapeutic strategy in unselected oncological patients, excluding only those who had an absolute contraindication to anticoagulation, such as platelet count <25 × 109/L, active or recent major bleeding, coagulation diseases with haemorrhagic propensity, and hepatic disease associated with elongation of international normalised ratio (INR). We also excluded from this therapeutic regimen patients who could not take oral therapy and those who had a contraindication to the use of DOACs, such as calculated creatinine clearance < 15 mL/min, increased level of transaminases or bilirubin, and concomitant use of strong inhibitors of CYP3A4 and P-glycoprotein. We also excluded pregnant or potentially pregnant women, female patients who were breastfeeding, and patients with life expectancy < 6 months. Also, patients with indication for continuing anticoagulation at full therapeutic dose, such as those affected by atrial fibrillation, were excluded.



Beyond these exceptions, a therapeutic regimen with low-dose rivaroxaban has been prescribed to all patients affected by active cancer, or with history of cancer (within the previous two years), who had just completed (within 7 days) at least 6 months of full-dose anticoagulant therapy with LMWHs or a DOAC for treating a documented index thrombotic event and needed long-term anticoagulant therapy for the prevention of recurrent VTE. The definition of active cancer was as established in the literature, i.e., cancer diagnosed within the previous 6 months; recurrent, regionally advanced, or metastatic cancer; cancer for which treatment had been administered within the previous 6 months; or hematologic cancer that was not in complete remission [6]. This study also includes a limited number of patients who had no active cancer but had a history of cancer within the previous 2 years. All the patients analysed in this study had documented evidence of at least 6 months of full anticoagulation for the treatment of an index thrombotic event. All anticoagulant treatments (unfractionated heparin, LMWH, DOAC, vitamin K antagonist) were allowed, also in combination or in sequence, if they had been administered at the proper therapeutic dose. All patients included in our analysis started therapy with low-dose rivaroxaban within 7 days from the end of their full anticoagulation regimen. The patients analysed in our study had various types of index thromboembolic events, such as deep vein thrombosis (DVT) of the lower limbs, pulmonary embolism (PE), and upper extremities DVT (UEDVT), often associated with the presence of a central venous catheter (CVC).



We have been following these patients after prescription of low-dose rivaroxaban in order to assess effectiveness and safety of this therapeutic strategy. To determine effectiveness, we calculated incidence and rate of objectively verified recurrent VTE. To determine safety, we assessed the incidence of MBs and CRNMBs, defined according to the criteria of the International Society of Thrombosis and Haemostasis [7].



Baseline characteristics of the population are described by means and standard deviation, or by median and interquartile range, in the cases of continuous variables with normal and non-normal distribution, respectively. Categorical variables are described by percentage frequency. Outcomes are described as cumulative incidences and incidence rates. Cumulative incidence is calculated with 95% confidence intervals (CIs) using the binomial exact distribution. Incidence rates are reported as percent per person-years with 95% CI based on the Poisson distribution. The outcomes of efficacy and safety are calculated considering a time of follow-up which starts from the prescription of low-dose rivaroxaban to the first censoring event (i.e., death, recurrence of venous thromboembolism, major bleeding, suspension, or replacement of the low-dose rivaroxaban therapy with another anticoagulant drug by clinical decision of the attending physician). Statistical analysis was performed using STATA® software (version 17.10 BE).



The study was conducted in accordance with the Declaration of Helsinki. The analyses have been carried out as part of protocol number 49904/18, approved by the Ethics Committee of the Fondazione Policlinico Universitario A. Gemelli IRCCS.




3. Results


Our analysis included 106 patients. Their clinical and demographic characteristics are presented in Table 1. Briefly, the median age was 60 (IQR 50–69), and the male/female ratio was 6/100. Active cancer was present in 94 patients (88.7%), while 12 patients (11.3%) had a history of cancer within the previous 2 years. The most frequent cancer types were ovarian (40.6%), breast (29.2%), endometrial (16.0%), cervical (6.6%), and colorectal (4.7%). Patients affected by gastric cancer, lung cancer, prostate cancer, cholangiocarcinoma, ampullary carcinoma, tonsil carcinoma, and haematologic neoplasm were also present. A total of 87 patients (82.1%) had metastatic cancer. The index VTE event was a thrombosis in a usual site (deep veins of the lower limbs and/or pulmonary arteries) in 60 patients (56.6%) and a UEDVT in 46 patients (43.4%), almost always associated with the presence of a CVC (44 patients). The median follow-up time on low dose rivaroxaban was 333 days (IQR 156–484). Loss to follow-up occurred in 3 patients (2.8%).



The effectiveness and safety outcomes of the study are presented in Table 2. Among the 106 patients treated with low-dose rivaroxaban, we registered 4 VTE recurrences, with an incidence of 3.8% (95%CI 1.0–9.4) and a recurrence rate of 4.0 per 100 person-years (95%CI 1.1–10.2). The four recurrences were all proximal DVTs of the lower limbs. In terms of safety, we did not observe any MB (incidence 0.0%). There were three CRNMBs, with an incidence of 2.8% (95%CI 0.6–8.1). The three CRNMBs consisted of one gastrointestinal bleeding, one genital bleeding, and one haemothorax.



Since our cohort included a relevant proportion of patients in whom the index thrombotic event was a UEDVT (43.4%), we decided to separately assess effectiveness and safety outcomes in subjects who had a thrombosis in a usual site and those who had a thrombosis in the upper extremities. We found that all thromboembolic recurrences occurred in the group of patients with an index event of VTE in usual site. Therefore, in this population, the VTE recurrence on low-dose rivaroxaban therapy occurred with a cumulative incidence of 6.7% (95%CI 1.9–16.2) and a rate of 7.5 per 100 person-years (95% CI 2.1–19.3). On the other hand, incidence of recurrence was 0.0% in the group of patients who had the index thrombotic event in the upper limb.



The clinical characteristics of the four patients who presented VTE recurrences are presented in Table 3. Of note, two of these patients had an extrinsic vascular compression by the tumoral mass in the groin region on the side of the DVT recurrence.




4. Discussion


Upon publication of the AMPLIFY-EXT and EINSTEIN CHOICE trials, extended therapy with low doses of DOACs (apixaban and rivaroxaban) has become a common strategy for preventing VTE recurrences. However, it is not known whether such therapeutic regimens are effective and safe in cancer patients, due to a lack of representation of this population in these trials. In detail, the numbers of cancer patients in the low-dose arms of the AMPILFY-EXT and EINSTEIN CHOICE trial were of 15 and 27, respectively [8,9]. Therefore, secondary prevention of VTE in cancer patients unanimously remains an unmet clinical need [10]. Our study provides novel real-life information on the possible ability of low-dose rivaroxaban to prevent VTE recurrences in patients with cancer. Over a median follow-up of about 1 year, the incidence of VTE recurrence was 3.8% in the whole study cohort (with a recurrence rate of 4.0 per 100 person-years) and 6.7% in the subgroup of patient who had the VTE index event in a usual site (with a recurrence rate of 7.5 per 100 person-years). Interestingly, no patient with UEDVT experienced the occurrence of a thromboembolic recurrence. We should ask ourselves whether these rates of recurrence are higher or lower, compared either to no treatment, treatment with other low-dose anticoagulants, and treatment with full-dose anticoagulation. Regarding the comparison with no treatment, it has been estimated that, after stopping anticoagulation, patients with cancer are two times more likely to have a recurrent VTE event compared to non-cancer patients with transient risk factors [11]. It has also been reported that the cumulative recurrent VTE incidence is 13.5% at 1 year in cancer patients who stop anticoagulation [12]. Based on this, we might state that the incidence of VTE recurrence that we have registered during extended treatment with low-dose rivaroxaban is lower than that reported in the literature in patients with cancer that stop anticoagulation. Regarding the comparison with other low-dose anticoagulation strategies, the only possible reference is the aforementioned study recently published by Larsen and colleagues [5], in which a recurrence rate of 8.3 per 100 person-years was observed during the first 12 months of therapy with low-dose apixaban. Such recurrence rate is higher than what we observed using low dose rivaroxaban. Regarding the comparison with full-dose anticoagulation, if we look at the DALTECAN study, a clinical trial that evaluated anticoagulation with dalteparin beyond 6 months in patients with cancer-associated VTE, we may see that VTE recurred in 4.1% of patients over a follow-up period of 6 months [13]. On the other hand, if we look at the TiCAT study, a prospective, open, single-arm, multicentre study in patients with cancer-associated thrombosis treated with tinzaparin long term (beyond 6 months), VTE recurred in 1.1% of treated patients between the seventh and the twelfth months [14]. These findings suggest that full-dose anticoagulation might be more efficacious than low-dose strategies to prevent VTE recurrences in cancer patients, but direct comparisons between these studies cannot be made, due to the different design, sample size, time of observation, and anticoagulant used.



In terms of safety, the incidence of MB that we registered in our cohort was 0.0%, while the incidence of CRNMB was 2.8%, with a little difference among subject who had the index thrombotic event in a usual site (3.3%) and in an unusual site (2.2%). This is an interesting finding, considering that Larsen and colleagues reported a non-irrelevant number of MBs in their study with low-dose apixaban (3 MBs in 196 patients in the first 6 months of treatment and 1 MB in 132 patients in the following 6 months) [5]. It is also interesting to note that in the TiCAT study, 12 MBs were reported on a total of 247 patients treated with full-dose tinzaparin (with an incidence of 4.9%) [14]. A similar incidence of MB was seen in the DALTECAN study, among patients treated with full-dose dalteparin [13]. Taken together, these data suggest that low-dose rivaroxaban is a safe therapeutic strategy in cancer patients that require secondary prevention for VTE.



Besides the therapeutic regimen used, our study has additional interesting peculiarities. First, the investigated population mainly consisted of women (94.3%) affected by either gynaecologic or breast cancer (92.4%). Therefore, this study provides unique gender-specific information, with a specific view on female cancers. Another peculiarity of our study is that it included a considerable number of patients with a VTE index event that occurred in the upper limb (43.4%), almost always in association with the presence of a CVC. According to a recent analysis that has used the RIETE registry, the incidences of recurrent VTE and PE among patients with catheter-related UEDVT are 3.2 and 3.8 per 100 patient-years, respectively [15]. A high recurrence rate in these patients has been found also in a systematic review by Thiyagarajah and colleagues [16]. Moreover, in a recent meta-analysis, patients with catheter-related UEDVT showed a VTE recurrence incidence over 13 months of 3% (95%CI: 2–4) and an incidence of major bleeding of 4% (95% CI: 3–7), over 13 months [17].



In this scenario, it is interesting that we did not observe any thrombotic recurrence in the 46 cancer patients who were on secondary prophylaxis with low-dose rivaroxaban after a UEDVT.



This study has the limitation of being a real-life experience, with susceptibility to multiple sources of bias. In addition, the fact that women and female cancers were over-represented, if on one side might be an interesting peculiarity, on the other side might limit the applicability of our findings to the general population of patients with cancer. Accordingly, due to lack of adequate representation of male patients, conclusions can only be applied to female patients. Another potential limitation is that we did not include only patients with active cancer, but also a certain number of subjects with history of cancer within the previous two years (11.3%). However, this is not inappropriate, since also the HOKUSAI-VTE CANCER and the CARAVAGGIO trials included patients with cancer diagnosed within 2 years before enrolment [18,19]. One could reasonably argue that patients with active cancer and those with a history of cancer do not carry the same risks of recurrent VTE and bleeding [20]. However, there are subgroup analyses of the EINSTEIN and HOKUSAI studies that found similar rates of recurrent VTE and bleeding between these categories [21,22]. Nonetheless, whether the inclusion of patients with a history of cancer might have introduced some bias by decreasing the rates of recurrent VTE and bleeding remains an unanswered issue.



In conclusion, our real-life data provide novel information on the use of low-dose rivaroxaban to prevent recurrent VTE in cancer patients. The rate of recurrence associated with this therapeutic strategy is similar to what has been recently reported in subjects treated with low-dose apixaban, while the incidence of bleeding appears to be low. Large-scale studies are needed to confirm these findings.







Author Contributions


P.S. and C.M. analysed and interpreted data, performed statistical analyses, and contributed to writing and revising the manuscript; A.D., E.P., A.L., E.V. and P.T. substantially contributed to conceptualisation and design of the study and helped with critical writing and revision of the intellectual content; R.P. designed the study, supervised the study, interpreted data, and wrote and revised the manuscript; A.P. designed the study, analysed and interpreted data, and wrote and revised the manuscript. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki, and approved by the Ethics Committee of A. Gemelli University Polyclinic Foundation IRCCS (reference number 49904/18).




Informed Consent Statement


Due to the retrospective nature of the study, informed consent was not required.




Data Availability Statement


The data presented in this study are available on request from the corresponding author. The data are not publicly available due to ethical issues.




Conflicts of Interest


The authors have no competing interest to disclose.




References


	



Girardi, L.; Wang, T.F.; Ageno, W.; Carrier, M. Updates in the Incidence, Pathogenesis, and Management of Cancer and Venous Thromboembolism. Arterioscler. Thromb. Vasc. Biol. 2023, 43, 824–831. [Google Scholar] [CrossRef]

	



Moik, F.; Colling, M.; Mahé, I.; Jara-Palomares, L.; Pabinger, I.; Ay, C. Extended anticoagulation treatment for cancer-associated thrombosis-Rates of recurrence and bleeding beyond 6 months: A systematic review. J. Thromb. Haemost. 2022, 20, 619–634. [Google Scholar] [CrossRef]

	



Lyman, G.H.; Carrier, M.; Ay, C.; Di Nisio, M.; Hicks, L.K.; Khorana, A.A.; Leavitt, A.D.; Lee, A.Y.Y.; Macbeth, F.; Morgan, R.L.; et al. American Society of Hematology 2021 guidelines for management of venous thromboembolism: Prevention and treatment in patients with cancer. Blood Adv. 2021, 5, 927–974. [Google Scholar] [CrossRef]

	



Mahé, I.; Agnelli, G.; Ay, C.; Bamias, A.; Becattini, C.; Carrier, M.; Chapelle, C.; Cohen, A.T.; Girard, P.; Huisman, M.V.; et al. Extended Anticoagulant Treatment with Full- or Reduced-Dose Apixaban in Patients with Cancer-Associated Venous Thromboembolism: Rationale and Design of the API-CAT Study. Thromb. Haemost. 2022, 122, 646–656. [Google Scholar] [CrossRef] [PubMed]

	



Larsen, T.; Garresori, H.; Brekke, J.; Enden, T.; Frøen, H.; Jacobsen, E.M.; Quist-Paulsen, P.; Porojnicu, A.C.; Ree, A.H.; Torfoss, D.; et al. Low dose apixaban as secondary prophylaxis of venous thromboembolism in cancer patients—30 months follow-up. J. Thromb. Haemost. 2022, 20, 1166–1181. [Google Scholar] [CrossRef] [PubMed]

	



Khorana, A.; Noble, S.; Lee, A.; Soff, G.; Meyer, G.; O’Connell, C.; Carrier, M. Role of direct oral anticoagulants in the treatment of cancer-associated venous thromboembolism: Guidance from the SSC of the ISTH. J. Thromb. Haemost. 2018, 16, 1891–1894. [Google Scholar] [CrossRef] [PubMed]

	



Kaatz, S.; Ahmad, D.; Spyropoulos, A.C.; Schulman, S.; Subcommittee on Control of Anticoagulation. Definition of clinically relevant non-major bleeding in studies of anticoagulants in atrial fibrillation and venous thromboembolic disease in non-surgical patients: Communication from the SSC of the ISTH. J. Thromb. Haemost. 2015, 13, 2119–2126. [Google Scholar] [CrossRef]

	



Agnelli, G.; Buller, H.R.; Cohen, A.; Curto, M.; Gallus, A.S.; Johnson, M.; Porcari, A.; Raskob, G.E.; Weitz, J.I.; Amplify-Ext Investigators. Apixaban for extended treatment of venous thromboembolism. N. Engl. J. Med. 2013, 368, 699–708. [Google Scholar] [CrossRef]

	



Weitz, J.I.; Lensing, A.W.; Prins, M.H.; Bauersachs, R.; Beyer-Westendorf, J.; Bounameaux, H.; Brighton, T.A.; Cohen, A.T.; Davidson, B.L.; Decousus, H.; et al. Rivaroxaban or Aspirin for Extended Treatment of Venous Thromboembolism. N. Engl. J. Med. 2017, 376, 1211–1222. [Google Scholar] [CrossRef]

	



Giustozzi, M.; Franco, L.; Agnelli, G.; Verso, M. Unmet clinical needs in the prevention and treatment of cancer-associated venous thromboembolism. Trends Cardiovasc. Med. 2022, 33, 336–343. [Google Scholar] [CrossRef]

	



Yamashita, Y.; Morimoto, T.; Amano, H.; Takase, T.; Hiramori, S.; Kim, K.; Konishi, T.; Akao, M.; Kobayashi, Y.; Inoue, T.; et al. Anticoagulation Therapy for Venous Thromboembolism in the Real World—From the COMMAND VTE Registry. Circ. J. 2018, 82, 1262–1270. [Google Scholar] [CrossRef] [PubMed]

	



Lapébie, F.X.; Bura-Rivière, A.; Merah, A.; Bertoletti, L.; Monreal, M.; RIETE Investigators. OC-15 Risk factors of recurrence in cancer-associated venous thromboembolism after discontinuation of anticoagulant therapy: A RIETE-based prospective study. Thromb. Res. 2021, 200 (Suppl. 1), S15. [Google Scholar] [CrossRef]

	



Francis, C.W.; Kessler, C.M.; Goldhaber, S.Z.; Kovacs, M.J.; Monreal, M.; Huisman, M.V.; Bergqvist, D.; Turpie, A.G.; Ortel, T.L.; Spyropoulos, A.C.; et al. Treatment of venous thromboembolism in cancer patients with dalteparin for up to 12 months: The DALTECAN Study. J. Thromb. Haemost. 2015, 13, 1028–1035. [Google Scholar] [CrossRef] [PubMed]

	



Jara-Palomares, L.; Solier-Lopez, A.; Elias-Hernandez, T.; Asensio-Cruz, M.; Blasco-Esquivias, I.; Marin-Barrera, L.; de la Borbolla-Artacho, M.R.; Praena-Fernandez, J.M.; Montero-Romero, E.; Navarro-Herrero, S.; et al. Tinzaparin in cancer associated thrombosis beyond 6months: TiCAT study. Thromb. Res. 2017, 157, 90–96. [Google Scholar] [CrossRef] [PubMed]

	



Cote, L.P.; Greenberg, S.; Caprini, J.A.; Tafur, A.; Choi, C.; Muñoz, F.J.; Skride, A.; Valero, B.; Porras, J.A.; Ciammaichella, M.; et al. Comparisons Between Upper and Lower Extremity Deep Vein Thrombosis: A Review of the RIETE Registry. Clin. Appl. Thromb. Hemost. 2017, 23, 748–754. [Google Scholar] [CrossRef]

	



Thiyagarajah, K.; Ellingwood, L.; Endres, K.; Hegazi, A.; Radford, J.; Iansavitchene, A.; Lazo-Langner, A. Post-thrombotic syndrome and recurrent thromboembolism in patients with upper extremity deep vein thrombosis: A systematic review and meta-analysis. Thromb. Res. 2019, 174, 34–39. [Google Scholar] [CrossRef]

	



Valeriani, E.; Di Nisio, M.; Porceddu, E.; Agostini, F.; Pola, R.; Spoto, S.; Donadini, M.P.; Ageno, W.; Porfidia, A. Anticoagulant treatment for upper extremity deep vein thrombosis: A systematic review and meta-analysis. Thromb. Haemost. 2022, 20, 661–670. [Google Scholar] [CrossRef] [PubMed]

	



Raskob, G.E.; van Es, N.; Verhamme, P.; Carrier, M.; Di Nisio, M.; Garcia, D.; Grosso, M.A.; Kakkar, A.K.; Kovacs, M.J.; Mercuri, M.F.; et al. Edoxaban for the Treatment of Cancer-Associated Venous Thromboembolism. N. Engl. J. Med. 2018, 378, 615–624. [Google Scholar] [CrossRef]

	



Agnelli, G.; Becattini, C.; Meyer, G.; Muñoz, A.; Huisman, M.V.; Connors, J.M.; Cohen, A.; Bauersachs, R.; Brenner, B.; Torbicki, A.; et al. Apixaban for the Treatment of Venous Thromboembolism Associated with Cancer. N. Engl. J. Med. 2020, 382, 1599–1607. [Google Scholar] [CrossRef]

	



Frere, C.; Crichi, B.; Lejeune, M.; Spano, J.P.; Janus, N. Are Patients with Active Cancer and Those with History of Cancer Carrying the Same Risks of Recurrent VTE and Bleeding While on Anticoagulants? Cancers 2020, 12, 917. [Google Scholar] [CrossRef] [PubMed]

	



Prins, M.H.; Lensing, A.W.; Bauersachs, R.; van Bellen, B.; Bounameaux, H.; Brighton, T.A.; Cohen, A.T.; Davidson, B.L.; Decousus, H.; Raskob, G.E.; et al. Oral rivaroxaban versus standard therapy for the treatment of symptomatic venous thromboembolism: A pooled analysis of the EINSTEIN-DVT and PE randomized studies. Thromb. J. 2013, 11, 21. [Google Scholar] [CrossRef] [PubMed]

	



Raskob, G.E.; van Es, N.; Segers, A.; Angchaisuksiri, P.; Oh, D.; Boda, Z.; Lyons, R.M.; Meijer, K.; Gudz, I.; Weitz, J.I.; et al. Edoxaban for venous thromboembolism in patients with cancer: Results from a non-inferiority subgroup analysis of the Hokusai-VTE randomised, double-blind, double-dummy trial. Lancet Haematol. 2016, 3, e379–e387. [Google Scholar] [CrossRef] [PubMed]








 





Table 1. Demographic and clinical characteristics of the study population.
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	Characteristics
	Total (n = 106)





	Male/female ratio
	6/100



	Median age, yrs (IQR)
	60 (50–69)



	Cancer activity, n (%)
	



	
	-

	
Active cancer






	94 (88.7)



	
	-

	
History of cancer






	12 (11.3)



	Active oncological treatment
	89 (84.0)



	
	-

	
Chemotherapy






	63 (59.4)



	
	-

	
Immunotherapy






	26 (24.5)



	
	-

	
Hormonal therapy






	29 (27.3)



	
	-

	
Antiangiogenic therapy






	16 (15.1)



	
	-

	
Radiotherapy






	18 (17.0)



	Cancer stage, n (%)
	



	
	-

	
Localised






	25 (23.6)



	
	-

	
Metastatic (without evidence of brain metastasis)






	81 (76.4)



	
	-

	
Metastatic (with brain metastasis)






	6 (5.7)



	Primary cancer site, n (%)
	



	
	-

	
Breast






	31 (29.2)



	
	-

	
Ovarian






	43 (40.6)



	
	-

	
Endometrial






	17 (16.0)



	
	-

	
Cervical






	7 (6.6)



	
	-

	
Colorectal






	5 (4.7)



	
	-

	
Stomach






	1 (0.9)



	
	-

	
Lung






	1 (0.9)



	
	-

	
Prostate






	1 (0.9)



	
	-

	
Bile duct






	1 (0.9)



	
	-

	
Hepatopancreatic ampulla






	1 (0.9)



	
	-

	
Tonsil






	1 (0.9)



	
	-

	
Haematologic neoplasm






	1 (0.9)



	
	-

	
Synchronous






	4 (3.8)



	Type of VTE index event, n (%)
	



	
	-

	
Usual site VTE






	60 (56.6)



	
	-

	
Unusual site VTE






	46 (43.4)



	VTE index event site, n (%)
	



	
	-

	
Pulmonary embolism






	39 (36.8)



	
	-

	
Deep vein thrombosis of the lower limbs






	21 (19.8)



	
	-

	
Deep vein thrombosis of the upper limb (catheter-related)






	43 (40.6)



	
	-

	
Deep vein thrombosis of the upper limb (non-catheter-related)






	3 (2.8)



	Previous history of VTE, n (%)
	9 (8.5)



	Comorbidities, n (%)
	



	
	-

	
Hypertension






	50 (47.2)



	
	-

	
Dyslipidaemia






	21 (19.8)



	
	-

	
Diabetes






	10 (9.4)



	
	-

	
Inflammatory bowel disease






	3 (2.8)



	
	-

	
Liver cirrhosis






	1 (0.9)



	Creatinine clearance < 50 mL/min, n (%)
	26 (24.7)



	Median follow-up time on low-dose rivaroxaban, days (IQR)
	333 (156–484)










 





Table 2. Effectiveness and safety outcomes.
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	Outcomes
	Whole Cohort
	Patients with Index Event in Usual Site
	Patients with Index Event in Upper Limbs





	Effectiveness
	
	
	



	VTE recurrences, n/total (%)
	4/106 (3.8)
	4/60 (6.6)
	0/46 (0.0)



	VTE recurrence rate, n per 100 persons per year
	4.0
	7.5
	0.0



	Type of VTE recurrence
	
	
	



	
	-

	
PE, n/total (%)






	0/4 (0.0)
	0/4 (0.0)
	0/4 (0.0)



	
	-

	
Proximal DVT of lower limbs, n/total (%)






	4/4 (100.0)
	4/4 (100.0)
	0/4 (0.0)



	Safety
	
	
	



	MB, n/total (%)
	0.0
	0.0
	0.0



	CRNMB, n/total (%)
	3/106 (2.8)
	2/60 (3.3)
	1/46 (2.2)



	Site of CRNMB
	
	
	



	
	-

	
Gastrointestinal, n/total (%)






	1/3 (33.3)
	1/2 (50.0)
	0/1 (0.0)



	
	-

	
Genital, n/total (%)






	1/3 (33.3)
	1/2 (50.0)
	0/1 (0.0)



	
	-

	
Haemothorax, n/total (%)






	1/3 (33.3)
	0/2 (0.0)
	1/1 (100.0)



	All-cause mortality rate, n per 100 persons per year
	11.0
	13.2
	8.5
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	Patient #1
	Patient #2
	Patient #3
	Patient #4





	Age
	76
	56
	66
	57



	Sex
	Female
	Female
	Female
	Male



	BMI
	35.3
	30.9
	29.4
	23.7



	Cancer activity
	Active cancer
	Active cancer
	Active cancer
	History of cancer



	Cancer site
	Ovarian
	Endometrial
	Ovarian
	Tonsil



	Cancer stage
	Metastatic
	Metastatic
	Metastatic
	Localised



	Active oncological treatment
	Yes
	Yes
	Yes
	No



	VTE index event
	PE and proximal DVT of lower limbs (May 2021)
	PE (August 2021)
	PE and proximal DVT of lower limbs (September 2021)
	Proximal DVT (February 2022)



	Previous anticoagulant regimen (days)
	Enoxaparin 6000 U.I. twice daily (209)
	Enoxaparin 6000 U.I. twice daily (52) followed by edoxaban 60 mg once daily (128)
	Enoxaparin 6000 U.I. twice daily (29) followed by apixaban 5 mg twice daily (165)
	Enoxaparin 6000 UI twice daily (71) followed by edoxaban 60 mg once daily (116)



	Days from VTE to dose reduction
	215
	180
	194
	187



	VTE recurrence
	Proximal DVT
	Proximal DVT
	Proximal DVT
	Proximal DVT



	Days from dose reduction to VTE recurrence
	292
	130
	104
	248



	Extrinsic vascular co