Direct oral anticoagulants for treatment of venous
thromboembolism in cancer patients

Anticoagulantes orais diretos no tratamento do tromboembolismo venoso em pacientes
com cancer

Winston Bonetti Yoshida'

New oral anticoagulants (NOACs) have more recently
come to be referred to as direct oral anticoagulants
(DOAC:s) because of their direct focus of action on
specific sites in the coagulation cascade, such as factor
Xa (rivaroxaban, apixaban and edoxaban) and factor
ITa (dabigatran). In contrast, antivitamin K (AVK)
acts indirectly and so do heparin and it derivatives.
Additionally, studies with DOACs began around the
year 2000 and so they are no longer considered new.

These drugs are being prescribed with increasing
frequency to treat venous thromboembolism (VTE),
because of factors such as oral administration in
fixed doses, good bioavailability, half-lives varying
from 8 to 15 hours, and no need for monitoring.>
The proportion of renal clearance varies from drug
to drug, at 25% for apixaban, 33% for rivaroxaban,
50% for edoxaban, and 80% for dabigatran.? In all
of these, metabolism is via p-glycoprotein, while for
rivaroxaban and apixaban the P450-3A4 cytochrome is
also involved. This means that there is a series of drug
interactions with other medications that also use these
metabolic pathways.? The most important limitations
are the lack of antidotes and the prices charged in
our setting (Brazil). The recommended approach
for management of cases of bleeding is suspension
of the drugs (all of which have a shorter half-life
than AVKs), blood transfusions, and concentrated
coagulation factors.* Dialysis is another option in the
case of dabigatran, since excretion is predominantly
renal; while for apixaban and rivaroxaban, activated
charcoal can be useful to reduce absorption.>?

The DOACs have been licensed for VTE prophylaxis
in patients undergoing major orthopedic surgery,® for
prevention of cerebral vascular accidents in patients
with atrial fibrillation, and as a treatment for VTE.”
A meta-analysis of studies describing phase I1I trials

of DOAC:s to treat VTE found that efficacy and safety
are similar to conventional treatment.®

Cancer is an important risk factor for VTE, since it
is present in all of the elements that make up Virchow’s
triad.’ It can interfere in blood flow via increased
blood viscosity and through compression by tumors.
With regard to endothelial injury, it can invade the
vessel wall, increase von Willebrand factor levels
and activate thrombomodulin and interleukins. With
regard to hypercoagulability, it can provoke increases
in tissue factor, fibrinogen, and of plasmin activator
inhibitor, and it can reduce levels of antithrombin
and of C and S proteins.’

Around 20 to 25% of patients with unprovoked
VTE have cancer. Seen from the opposite perspective,
patients with cancer have a 6 to 7 times greater risk of
VTE. In patients with metastases, the risk increases
3.2 times.'®!

The guidelines for treatment of cancer-associated
thrombosis (CAT) recommend using low molecular
weight heparin (LMWH).'>!3 For cases in which
this option is not possible, secondary choices are
AVK or DOAC, with no preference for either."
This recommendation is because LMWH is superior to
AVK with relation to VTE recurrence and because they
are similar with relation to bleeding.'>!*'¢ Furthermore,
no studies specific to CAT have been conducted to
compare DOACs with LMWHs. The information that
is available has been derived from analyses of subsets
of phase III trials of DOACs for VTE treatment, in
which they were compared to AVK."

In general, these analyses show that DOACs
have similar efficacy and safety to AVK in subsets
of patients with CAT and no differences between
DOACs.'8 Limitations of these studies include: lack
of comparison with LMWHs (the gold standard),
non-uniformity of source study databases — with
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no stratification of types of VTE or cancer — and
differences in cancer activity or inactivity at the
time of treatment. As a result, the subsets analyzed
may not be entirely representative of the universe
of patients with both diseases (CAT).!® Finally, the
sample sizes of subsets with cancer were smaller
than is needed for more definitive conclusions about
efficacy and safety."

As such, these studies concluded that DOACs
appear to be equally effective and as safe as AVK in
patients with CAT, but clinical studies dedicated to
these patients and including comparison with LMWHs
are needed to obtain results with the best evidence
level for these cases.

REFERENCES

1. Johnston S. An evidence summary of the management of patients
taking direct oral anticoagulants (DOACs) undergoing dental
surgery. IntJ Oral Maxillofac Surg. 2016;45(5):618-30. PMid:26774397.
http://dx.doi.org/10.1016/j.jom.2015.12.010.

2. Wang Y, Bajorek B. New oral anticoagulants in practice:
pharmacological and practical considerations. Am ] Cardiovasc
Drugs. 2014;14(3):175-89. PMid:24452600. http://dx.doi.org/10.1007/
540256-013-0061-0.

3. Lee AY, Carrier M. Treatment of cancer-associated thrombosis:
perspectives on the use of novel oral anticoagulants. Thromb
Res. 2014;133(Suppl 2):5167-71. PMid:24862138. http://dx.doi.
org/10.1016/S0049-3848(14)50027-8.

4. Jackson LR 2nd, Becker RC. Novel oral anticoagulants: pharmacology,
coagulation measures, and considerations for reversal.) Thromb
Thrombolysis. 2014;37(3):380-91. PMid:23928868. http://dx.doi.
org/10.1007/511239-013-0958-0.

5. TranH,Joseph), YoungL, et al. New oral anticoagulants: a practical
guide on prescription, laboratory testing and peri-procedural/
bleeding management. Australasian Society of Thrombosis and
Haemostasis. Intern Med ). 2014;44(6):525-36. PMid:24946813.
http://dx.doi.org/10.1111/im;j.12448.

6. Yoshida RA, Yoshida WB, Rollo HA. New anticoagulants for the
prophylaxis of venous thromboembolism. ] Vasc Bras. 2011;10:145-53.

7. Marques MA. New oral anticoagulants in Brazil. ] Vasc Bras.
2013;12(3):185-6. http://dx.doi.org/10.1590/jvb.2013.046.

8. vanEsN, Coppens M, Schulman S, Middeldorp S, Biiller HR. Direct
oral anticoagulants compared with vitamin K antagonists for acute
venous thromboembolism: evidence from phase 3 trials. Blood.
2014;124(12):1968-75. PMid:24963045. http://dx.doi.org/10.1182/
blood-2014-04-571232.

9. Elewa H, Elrefai R, Barnes GD. Cancer-associated venous
thromboembolism. Curr Treat Options Cardiovasc Med. 2016;18(4):23.
PMid:26909817. http://dx.doi.org/10.1007/s11936-016-0445-y.

264 ) Vasc Bras. 2016 Oct.-Dec; 15(4):263-264

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

Gerotziafas GT, Mahe |, Elalamy |. New orally active anticoagulant
agents for the prevention and treatment of venous thromboembolism
in cancer patients. Ther Clin Risk Manag. 2014;10:423-36.
PMid:24966680. http://dx.doi.org/10.2147/TCRM.S49063.

Bauersachs RM. Guidelines for the management of cancer
and thrombosis - Special aspects in women. Thromb Res.
2015;135(Suppl 1):516-22. PMid:25903527. http://dx.doi.org/10.1016/
50049-3848(15)50434-9.

Schunemann HJ, Ventresca M, Crowther M, et al. Use of heparins
in patients with cancer: individual participant data meta-analysis
of randomised trials study protocol. BMJ Open. 2016;6(4):e010569.
PMid:27130164. http://dx.doi.org/10.1136/bmjopen-2015-010569.

Kearon C, Akl EA, Ornelas J, et al. Antithrombotic therapy for
VTE Disease: chest guideline and expert panel report. Chest.
2016;149(2):315-52. PMid:26867832. http://dx.doi.org/10.1016/].
chest.2015.11.026.

Lee AY, Levine MN, Baker RI, et al. Low-molecular-weight
heparin versus a coumarin for the prevention of recurrent
venous thromboembolism in patients with cancer. N Engl ) Med.
2003;349(2):146-53. PMid:12853587. http://dx.doi.org/10.1056/
NEJMoa025313.

Lee AY, Bauersachs R, Janas MS, et al. CATCH: a randomised
clinical trial comparing long-term tinzaparin versus warfarin for
treatment of acute venous thromboembolism in cancer patients.
BMC Cancer. 2013;13(1):284. PMid:23764005. http://dx.doi.
org/10.1186/1471-2407-13-284.

Lee AY, Peterson EA. Treatment of cancer-associated thrombosis.
Blood. 2013;122(14):2310-7. PMid:23843493. http://dx.doi.
org/10.1182/blood-2013-04-460162.

van der Hulle T, den Exter PL, Kooiman J, van der Hoeven JJ,
Huisman MV, Klok FA. Meta-analysis of the efficacy and safety of
new oral anticoagulants in patients with cancer-associated acute
venous thromboembolism.) Thromb Haemost. 2014;12(7):1116-
20. PMid:24819040. http://dx.doi.org/10.1111/jth.12605.

Vedovati MC, Germini F, Agnelli G, Becattini C. Direct oral
anticoagulants in patients with VTE and cancer: a systematic review
and meta-analysis. Chest. 2015;147(2):475-83. PMid:25211264.
http://dx.doi.org/10.1378/chest.14-0402.

Miot HA. Tamanho da amostra em estudos clinicos e experimentais.
) Vasc Bras. 2011;10:275-8.

Correspondence

Winston Bonetti Yoshida

Universidade Estadual Paulista - UNESP

Via Domingos Sartori, s/n - Distrito de Rubiao Junior
CEP 18607-621 - Botucatu (SP), Brazil

Tel: +55 (14) 3880-1001

E-mail: winston@fmb.unesp.br

Author information
WBY - Full professor, Departamento de Cirurgia e Ortopedia,

Faculdade de Medicina de Botucatu, Universidade Estadual Paulista

(UNESP); Editor-in-chief, J Vasc Bras.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26774397&dopt=Abstract
http://dx.doi.org/10.1016/j.ijom.2015.12.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24452600&dopt=Abstract
http://dx.doi.org/10.1007/s40256-013-0061-0
http://dx.doi.org/10.1007/s40256-013-0061-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24862138&dopt=Abstract
http://dx.doi.org/10.1016/S0049-3848(14)50027-8
http://dx.doi.org/10.1016/S0049-3848(14)50027-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23928868&dopt=Abstract
http://dx.doi.org/10.1007/s11239-013-0958-0
http://dx.doi.org/10.1007/s11239-013-0958-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24946813&dopt=Abstract
http://dx.doi.org/10.1111/imj.12448
http://dx.doi.org/10.1590/jvb.2013.046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24963045&dopt=Abstract
http://dx.doi.org/10.1182/blood-2014-04-571232
http://dx.doi.org/10.1182/blood-2014-04-571232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26909817&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26909817&dopt=Abstract
http://dx.doi.org/10.1007/s11936-016-0445-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24966680&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24966680&dopt=Abstract
http://dx.doi.org/10.2147/TCRM.S49063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25903527&dopt=Abstract
http://dx.doi.org/10.1016/S0049-3848(15)50434-9
http://dx.doi.org/10.1016/S0049-3848(15)50434-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27130164&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27130164&dopt=Abstract
http://dx.doi.org/10.1136/bmjopen-2015-010569
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26867832&dopt=Abstract
http://dx.doi.org/10.1016/j.chest.2015.11.026
http://dx.doi.org/10.1016/j.chest.2015.11.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12853587&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa025313
http://dx.doi.org/10.1056/NEJMoa025313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23764005&dopt=Abstract
http://dx.doi.org/10.1186/1471-2407-13-284
http://dx.doi.org/10.1186/1471-2407-13-284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23843493&dopt=Abstract
http://dx.doi.org/10.1182/blood-2013-04-460162
http://dx.doi.org/10.1182/blood-2013-04-460162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24819040&dopt=Abstract
http://dx.doi.org/10.1111/jth.12605
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25211264&dopt=Abstract
http://dx.doi.org/10.1378/chest.14-0402

