Venous thromboembolism in pancreatic cancer patients: time to consider routine thromboprophylaxis? 
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Venous thromboembolism (VTE) represents a relatively common complication in patients with cancer and is associated with considerable morbidity and mortality as well as resources utilization and health care costs. Cancer confers a 12-fold higher risk of developing VTE within the first 6 months after diagnosis, which is further augmented up to 23-fold during chemotherapy or targeted anti-cancer therapy.1
Pancreatic cancer is one of the tumor types associated with the highest thrombotic risk. This was recently highlighted by a large population-based cohort study showing higher VTE incidences in patients with pancreatic cancer compared to patients with other tumor types, and a 50-fold higher risk compared with matched individuals without cancer.1 Notwithstanding the high risk of VTE associated with pancreatic carcinoma, the exact magnitude of increased risk remains uncertain.2
A clear understanding of the incidence and potential risk factors for VTE in this high-risk cancer population is of utmost importance for timely diagnosis and to establish adequate thromboprophylaxis.
In the latest issue of the European Journal of Internal Medicine, Adrian and colleagues evaluated the occurrence of VTE in a large retrospective study including 666 patients with pancreatic cancer receiving chemotherapy.3  The authors attempted to identify VTE risk factors and evaluate the impact of VTE on patient survival. During a median follow-up of about 9 months, VTE occurred in 22% of patients, with half of the events being detected incidentally and two thirds occurring during the first 6 months after cancer diagnosis. The vast majority (94%) of VTEs was diagnosed in patients with locally advanced or metastatic disease. Aside from female sex, the presence of a central vein catheter and tumor involvement of the pancreatic corpus or cauda were associated with a higher VTE risk, whereas the Khorana risk assessment model did not discriminate between patients at high or low-intermediate risk of VTE. The authors reported a significant association between VTE and higher mortality (5.2 months in patients with VTE versus 11.9 months in patients who did not develop VTE), with worse prognosis observed in cases with symptomatic VTE or VTE occurring during the first 3 months after cancer diagnosis. 
The reported rates of VTE in patients with pancreatic carcinoma have varied broadly across studies ranging from 5% up to 60%.2,4-7 This large variability could be attributable to several factors including differences in study design, cancer stage or treatment, or definitions and methods for detecting VTE. In one of the largest series of patients with pancreatic cancer published to date, Adrian and colleagues provided further evidence confirming a substantial risk of VTE in this population. These findings together with similar prior observations should help increase awareness among oncologists and highlight the importance of maintaining a vigilant approach with low thresholds for VTE suspicion, especially during the first 6 months after cancer diagnosis. In line with previous investigations, half of the VTEs were incidentally detected and one third (all incidental) occurred in visceral veins. These types of thrombotic presentations may pose additional challenges for clinicians due to limited data on their clinical relevance and optimal management.5-9 
The development of VTE predicted a 2-fold higher risk of death, even after adjustment for cancer stage. Interestingly, higher mortality rates were observed also for patients with incidental VTE or visceral vein thrombosis, in agreement with earlier observations.7 Poor prognosis in cancer patients with VTE could be the result of complications deriving from the thromboembolic events or reflect a more biologically aggressive cancer, higher comorbidity burden or worse patient’s performance status. While these data could be of potential clinical value to guide the intensity of patients’ monitoring and care, as well as inform the discussion between oncologists and patients or their caregivers, the actual impact of VTE on the survival of patients with pancreatic cancer remains controversial.2,5-7 
Given the relatively high incidence and likely prognostic relevance of VTE in patients with pancreatic cancer, the use of thromboprophylaxis may be of potential clinical value. In one meta-analysis including 1003 patients with pancreatic cancer from five randomized controlled trials, thromboprophylaxis decreased VTE incidence by 69% compared with placebo, for an estimated number needed to treat of 12, without increasing the risk of major bleeding.10 These findings prompted some experts to recommend routine VTE thromboprophylaxis for all ambulatory patients with locally advanced or metastatic pancreatic cancer receiving systemic anticancer therapy who have a low risk of bleeding.11
In ambulatory patients with different types of locally advanced or metastatic solid cancer who were treated with chemotherapy, primary thromboprophylaxis with low-molecular-weight heparin or the oral direct factor Xa inhibitors apixaban and rivaroxaban decreased the incidence of VTE, but increased the risk of bleeding compared with no thromboprophylaxis or placebo.12 Based on a low absolute difference in symptomatic VTE between prophylaxis and placebo/no treatment and considering the potential for bleeding complications, international societies recommend antithrombotic prophylaxis only in high-risk cancer patients.11,13,14 In this regard, several risk assessment models have been developed to identify ambulatory cancer patients at higher risk for VTE in order to maximize the benefit-to-risk ratio of thromboprophylaxis.15 One of the best-known and more extensively validated models is the Khorana score which uses cancer type, body mass index, and prechemotherapy values of hemoglobin, platelet count and white cell count to compute VTE risk. Some guidelines have advocated the use of the Khorana score to establish patients’ risk and decide on the use of thromboprophylaxis.13,14 According to the Khorana score, patients with pancreatic cancer are classified as at high risk because of their cancer type, independently of other patient or cancer-related features and, therefore, should be all considered for thromboprophylaxis. The Khorana score may present, however, some limitations that need to be taken into account. In a large meta-analysis including 34,555 ambulatory cancer patients, the score failed to classify as at high risk a substantial proportion of patients who developed VTE and appeared to be less informative for some tumor types.5,16  The study of Adrian and colleagues, along with previous data, suggests a limited discriminative value of the Khorana score also for patients with pancreatic cancer.3,5,17 
Do these findings indicate the need to consider routine thromboprophylaxis in all pancreatic cancer patients independently of risk assessment? 
While thromboprophylaxis is clearly effective for preventing VTE in these patients, the absolute risk reduction for symptomatic VTE remains relatively modest and this benefit has to be weighed against the potential risk of bleeding complications. Adrian and colleagues identified patient- and tumor-related risk factors which could be helpful to refine risk stratification and tailor the use of primary thromboprophylaxis in this patient population. Only around 5% of VTEs were diagnosed in patients with localized cancer suggesting that efforts should be focused on patients with advanced cancer disease. The presence of a central catheter and cancer of the corpus or cauda may be additional criteria to quantify risk. Additional management or randomized studies are needed to confirm the value of these factors for risk stratification.


References
1.	Mulder FI, Horváth-Puhó E, van Es N, et al. Venous thromboembolism in cancer patients: a population-based cohort study. Blood. Apr 8 2021;137(14):1959-1969. doi:10.1182/blood.2020007338
2.	Mandalà M, Reni M, Cascinu S, et al. Venous thromboembolism predicts poor prognosis in irresectable pancreatic cancer patients. Ann Oncol. Oct 2007;18(10):1660-5. doi:10.1093/annonc/mdm284
3.	García Adrián S, González AR, de Castro EM, et al. Incidence, risk factors, and evolution of venous thromboembolic events in patients diagnosed with pancreatic carcinoma and treated with chemotherapy on an outpatient basis. Eur J Intern Med. Aug 2 2022;doi:10.1016/j.ejim.2022.07.020
4.	Blom JW, Osanto S, Rosendaal FR. High risk of venous thrombosis in patients with pancreatic cancer: a cohort study of 202 patients. Eur J Cancer. Feb 2006;42(3):410-4. doi:10.1016/j.ejca.2005.09.013
5.	Berger AK, Singh HM, Werft W, et al. High prevalence of incidental and symptomatic venous thromboembolic events in patients with advanced pancreatic cancer under palliative chemotherapy: A retrospective cohort study. Pancreatology. Jul-Aug 2017;17(4):629-634. doi:10.1016/j.pan.2017.04.012
6.	Kruger S, Haas M, Burkl C, et al. Incidence, outcome and risk stratification tools for venous thromboembolism in advanced pancreatic cancer - A retrospective cohort study. Thromb Res. Sep 2017;157:9-15. doi:10.1016/j.thromres.2017.06.021
7.	Menapace LA, Peterson DR, Berry A, Sousou T, Khorana AA. Symptomatic and incidental thromboembolism are both associated with mortality in pancreatic cancer. Thromb Haemost. Aug 2011;106(2):371-8. doi:10.1160/th10-12-0789
8.	Valeriani E, Riva N, Di Nisio M, Ageno W. Splanchnic Vein Thrombosis: Current Perspectives. Vasc Health Risk Manag. 2019;15:449-461. doi:10.2147/vhrm.S197732
9.	Di Nisio M, Valeriani E, Riva N, Schulman S, Beyer-Westendorf J, Ageno W. Anticoagulant therapy for splanchnic vein thrombosis: ISTH SSC Subcommittee Control of Anticoagulation. J Thromb Haemost. Jul 2020;18(7):1562-1568. doi:10.1111/jth.14836
10.	Frere C, Crichi B, Bournet B, et al. Primary Thromboprophylaxis in Ambulatory Pancreatic Cancer Patients Receiving Chemotherapy: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Cancers (Basel). Jul 24 2020;12(8)doi:10.3390/cancers12082028
11.	Farge D, Frere C, Connors JM, et al. 2022 international clinical practice guidelines for the treatment and prophylaxis of venous thromboembolism in patients with cancer, including patients with COVID-19. Lancet Oncol. Jul 2022;23(7):e334-e347. doi:10.1016/s1470-2045(22)00160-7
12.	Rutjes AW, Porreca E, Candeloro M, Valeriani E, Di Nisio M. Primary prophylaxis for venous thromboembolism in ambulatory cancer patients receiving chemotherapy. Cochrane Database Syst Rev. Dec 18 2020;12:Cd008500. doi:10.1002/14651858.CD008500.pub5
13.	Key NS, Khorana AA, Kuderer NM, et al. Venous Thromboembolism Prophylaxis and Treatment in Patients With Cancer: ASCO Clinical Practice Guideline Update. J Clin Oncol. Feb 10 2020;38(5):496-520. doi:10.1200/jco.19.01461
14.	Lyman GH, Carrier M, Ay C, et al. American Society of Hematology 2021 guidelines for management of venous thromboembolism: prevention and treatment in patients with cancer. Blood Adv. Feb 23 2021;5(4):927-974. doi:10.1182/bloodadvances.2020003442
15.	Candeloro M, Guman NAM, Kraaijpoel N, Di Nisio M. Risk Assessment Models for Thrombosis and Anticoagulant-Related Bleeding in Ambulatory Cancer Patients. Semin Thromb Hemost. Nov 2021;47(8):972-981. doi:10.1055/s-0040-1722608
16.	Mulder FI, Candeloro M, Kamphuisen PW, et al. The Khorana score for prediction of venous thromboembolism in cancer patients: a systematic review and meta-analysis. Haematologica. Jun 2019;104(6):1277-1287. doi:10.3324/haematol.2018.209114
17.	van Es N, Franke VF, Middeldorp S, Wilmink JW, Büller HR. The Khorana score for the prediction of venous thromboembolism in patients with pancreatic cancer. Thromb Res. Feb 2017;150:30-32. doi:10.1016/j.thromres.2016.12.013

1

1

