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New oral anticoagulants, acting either as direct factor-Xa or

5;3{1‘;‘/35rdtsﬁromboembolism thrombin inhibitors, have been evaluated for the acute and long-
oral anticoagulants term treatment of venous thromboembolism (VTE). Dabigatran
dabigatran and rivaroxaban are as effective as conventional therapy (heparin/
rivaroxaban vitamin K antagonists) without safety concerns. Rivaroxaban al-
apixaban lows a single-drug regimen even in patients with pulmonary
edoxaban embolism, while dabigatran requires 5-7 days of initial heparin

venous thrombosis

Imonary embolism treatment. The results of clinical trials with apixaban and edox-
pulmonary e i

aban will become available in the coming months.
Rivaroxaban, apixaban and dabigatran are more effective than
placebo for the extended treatment of VTE. Apixaban is effective in
both therapeutic and prophylactic doses. Considering both efficacy
and bleeding complications, all these agents have a favorable net
clinical benefit. Dabigatran is as effective and safe as warfarin for
the extended treatment of VTE.
It is conceivable that the new oral anticoagulants will become the
standard therapy for VTE in the next years.

© 2013 Elsevier Ltd. All rights reserved.

Introduction

Venous thromboembolism (VTE), which includes deep venous thrombosis (DVT) and pulmonary
embolism (PE) as distinct clinical manifestations, is a common disorder associated with considerable
morbidity and mortality. The annual incidence of VTE is approximately 1-2 cases per 1000 persons in
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the general population [1]. The in-hospital case-fatality rate associated with VTE, mainly PE, varies
between 5 and 12% [1,2].

VTE is commonly regarded as a chronic disease as it tends to recur. The recurrence rate varies
between 3 and 10% per year after a first episode [2]. Observational studies showed a recurrence rate
higher than 30% at about 10 years after discontinuing anticoagulation for a first VTE event [2,3]. In the
study performed by Prandoni et al., the cumulative incidence of recurrent VTE was 8.6% after 6 months
(95% confidence interval [CI], 5.6-11.6), 17.5% after 2 years (95% CI 13.6-22.2) and 24.6% after 5 years
(95% CI 19.6-29.7) [2]. In this study, the cumulative incidence of recurrence after 10 years was about
40% overall, 52% for idiopathic and 22% for provoked DVT. In an inception cohort study of patients from
a well-defined geographic population, the hazard rate for recurrence was highest in the first 6-12
months after the index VTE episode and then tended to decrease, but never fell to zero [3]. The
recurrence rate ranged from 30 (+10) per 1000 person-days in the first 7 days to 10 (+4) at 6 and 12
months, to 4 (1) at 5 and 10 years. In this study, the long-term case-fatality rates were 19%, 25%, and
30% at 1, 2 and 3 years after hospital discharge respectively.

As for a first episode, the pathogenesis of recurrences is deemed to be multifactorial, with a risk that
depends on the presence and number of risk factors, and, conceivably, on the features of the index
event (proximal or distal DVT or PE) [4].

For several decades, the conventional treatment of VTE for the majority of the patients included an
initial course of parental rapid-onset anticoagulants, followed by a long-term use (from 3 to 12
months) of oral vitamin K antagonists (VKAs). This regimen was shown to be effective, as the recur-
rence rate during treatment was reduced to about 1% per year. However, the main pitfalls of this
approach include bleeding complications (about 3% per year), the need for laboratory monitoring and
dose adjustment that make long-term treatment unfavorable and impractical.

New anticoagulant agents with an improved efficacy-safety profile and more predictable
bioavailability that overcome the limitations of conventional anticoagulants, have been developed for
the treatment of VTE in the majority of the patients and are entering a worldwide use. Thanks to a
narrow therapeutic index, these drugs are administered orally at fixed doses, with limited food and
drug interactions and no need for dose adjustment or laboratory monitoring.

Conventional treatment of venous thromboembolism

Anticoagulant treatment of VTE is currently divided in three phases: an acute phase (from 0 to about
7 days), a long-term phase (from 7 days to at least 3 months) and an extended phase (beyond 3
months) (Fig. 1).

The acute phase of treatment starts with the suspicion of VTE. Indeed, several guidelines report on
the need to initiate anticoagulant treatment based on the clinical suspicion while awaiting an
objective diagnosis [5-7]. This indication is not based on the results of clinical trials but rather on the
evidence of a high rate of VTE-related deaths during the first 48 h from the onset of symptoms,
particularly in patients with acute PE. Anticoagulants with a rapid onset of action, potentially
allowing upgrading to thrombolytic therapy, are needed in this initial phase to reduce mortality and
early VTE recurrences [5,6]. Parental anticoagulants as heparin (either low-molecular weight
(LMWH) or unfractionated (UFH)), or fondaparinux have been the standard of care for many decades
for the acute phase treatment. UFH is administered as an initial bolus, followed by a continuous
intravenous infusion. This agent requires laboratory monitoring and dose adjustment tailored to
maintain the activated partial prothrombin time at 1.5-2.0 fold the normal value. Intravenous UFH is
currently reserved for patients with severe renal impairment, high risk of bleeding, hypotension in
acute PE or extremely high or low bodyweights. LMWHs are currently used in the majority of the
patients as initial anticoagulant therapy. The main advantage of LMWHs is that these agents can be
administered subcutaneously in fixed weight-adjusted doses without need for intravenous infusion
or laboratory monitoring. When the calculated creatinine clearance is less than 30 ml/min, treatment
options for LMWHs include dose reduction, increase in the interval between injections, monitoring of
anti-Factor Xa activity, or use of UFH. Fondaparinux is an effective alternative to LMWHs as it has
been shown to be non-inferior to enoxaparin and UFH in patients with DVT and PE, respectively [7-
9]. The longer half-life of fondaparinux allows the once daily administration with dose adjustment
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CONVENTIONAL MANAGEMENT

UFH/LMWH VKAs (INR 2.0-3.0) VKAs (INR 2.3-3.0 or 1.5-1.9)
Fondaparinux LMWH

Thrombolysis

Embolectomy

Surgery

Initial treatment Long-term treatment

5-10 days at least 3 months

FUTURE MANAGEMENT

LMWH/fondaparinux Dabigatran 150 mg b.i.d. Dabigatran 150 b.i.d.
Edoxaban 60 mg o.d.® Edoxaban 60 mg o.d.®

Rivaroxaban Rivaroxaban 20 mg o.d. Rivaroxaban 20 mg o.d.

15 mg b.i.d.(3 weeks)

Apixaban Apixaban 5 mg b.i.d.* Apixaban 2.5 mg b.i.d.
10 mg b.i.d. (1 week)* Apixaban 5 mg b.i.d.

*Amplify study: recruitment completed, results expected.
°Hokusai study: recruitment completed, results expected.
b.i.d. = bis in die
o.d. = once daily

Fig. 1. Clinical management of venous thromboembolism before (conventional management) and after (future management) the
availability of new oral anticoagulants in this indication.

based on body weight. This agent should be avoided in patients with a creatinine clearance less than
30 ml/min.

The Guidelines of the European Society of Cardiology (ESC) and the American College of Chest
Physicians (ACCP) for the management of DVT and PE [5,7] recommend the use of either UFH, LMWH or
fondaparinux for at least 5 days for the acute treatment of VTE. For the large majority of patients,
treatment with VKAs has to be started on the first day of treatment, while heparin is continued until
the INR reaches the therapeutic range (2.0-3.0). VKAs have been the agents of choice for both the long-
term and the extended phase of treatment of VTE for several decades, as they allow oral administration.

Several randomized trials, aimed at assessing the optimal duration of oral anticoagulant treatment
after a first episode of VTE, showed that VKAs are effective for the prevention of recurrent VTE, but also
that courses of treatment shorter than 3 months were associated with an unacceptable high rate of
recurrent VTE after treatment withdrawal [10]. Thus, long-term treatment is intended at least 3
months for the majority of the patients. Subsequent randomized studies were aimed to show the
clinical benefit of prolonging anticoagulation in patients at high risk for long-term recurrent VTE,
mainly those with unprovoked VTE [11-13]. These studies showed that prolonging anticoagulant
treatment beyond the initial 3 months from index VTE mainly delays recurrences but does not reduce
the recurrence risk after treatment withdrawal and is associated with an increased risk of major
bleeding. A patient-level meta-analysis of seven randomized studies comparing different durations of
anticoagulant treatment after a first VTE confirmed that the features of the index event (hazard ratio
(HR) 0.49; 95% CI 0.34-0.71 for isolated distal versus proximal DVT) and the presence and the type of
risk factors (HR 0.55; 95% CI 0.41-0.74 for provoked versus unprovoked VTE) influence the risk for
recurrent VTE once anticoagulant therapy is discontinued [14]. Thus, all these factors combined with
the expected patients’ compliance and bleeding risk have to be taken into account when deciding on
treatment duration. Based on this evidence, after the initial 3 months, anticoagulant treatment can be
stopped in the case of VTE associated with a transient or reversible factor, as the expected risk for
recurrence is about 3% per year. Patients with a particularly high risk of recurrent VTE, as those with
cancer, could be candidates to an indefinite or extended duration of anticoagulant treatment [7,15]. In
patients with cancer, anticoagulant treatment for the first 6 months with LMWH has been shown more
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effective and safe than with VKAs [7]. In patients with no triggering risk factor (idiopathic or unpro-
voked VTE), anticoagulant therapy should be continued as long as the benefit-risk balance is favorable.
Indefinite anticoagulation is not intended as long-life, rather as treatment duration that cannot be
definitely established a priori and will be periodically re-assessed based on the evolving risk for
recurrence and bleeding in each individual patient.

Only one study explored the issue of the optimal duration of anticoagulant therapy after recurrent
VTE [16]. In this study, the incidence of recurrence was as high as 21% in patients randomized to 6
months of anticoagulant therapy after recurrent VTE as compared to 3% in patients randomized to
indefinite anticoagulation. Based on these data, indefinite anticoagulation is currently recommended
in patients with recurrent VTE.

New anticoagulants: main features

In the past decade two classes of novel anticoagulants have been developed: direct factor Xa in-
hibitors and direct thrombin inhibitors. These agents have been evaluated in clinical trials in the
prophylaxis of VTE in high-risk patients, in the prevention of stroke in atrial fibrillation, and in the
treatment of acute coronary syndromes. The role of the novel oral anticoagulants for treatment of VTE
has also been investigated in several randomized controlled trials.

Direct thrombin inhibitors selectively bind to thrombin, either soluble or fibrin-bound, thus pre-
venting both the amplification of the coagulation cascade and the conversion of fibrinogen to fibrin
[17]. Dabigatran exetilate is an orally available, direct inhibitor of thrombin. Factor Xa inhibitors exert
their anticoagulant effect by blocking the generation of thrombin from prothrombin and they are
divided into direct and indirect inhibitors, the latter blocking factor Xa via its physiologic inhibitor
antithrombin. Three oral direct factor Xa inhibitors have entered the clinical practice (rivaroxaban,
apixaban and edoxaban) for different clinical indications.

Among the new oral agents dabigatran is administered as a pro-drug, it is rapidly converted by
circulating esterases to the active form and 80% is eliminated by the kidney. The bioavailability is about
6.5%. None of the factor Xa inhibitors is a pro-drug, this allowing a rapid onset of action and a high oral
bioavailability (more than 50%). All these agents, factor Xa inhibitors and thrombin inhibitors, have
predictable dose-proportional pharmacokinetics and pharmacodynamics. Half-life time is also similar,
ranging from a minimum of 6 to a maximum of 17 h [18,19]. Half-life time can be influenced by a
reduced renal clearance, this being particularly the case for dabigatran. Rivaroxaban has a dual route of
elimination: one-third of the drug is excreted unchanged as active drug by the kidneys and two-thirds
is metabolized by the liver to an inactive metabolite, half of which is eliminated in the urine and half via
the hepatobiliary route. Apixaban is eliminated largely via the faecal route, which reduces the risk of
overdose in patients with impaired renal function [20]. In the case of edoxaban, approximately one-
third of the drug is eliminated via renal excretion [21,22]. However, care should be taken when
using all these new agents in patients with impaired renal function. Reduced doses of each drug have
been tested in patients with impaired renal function and atrial fibrillation [23,24]. All the new oral
anticoagulants are contraindicated in patients with liver disease associated with coagulopathy. Dabi-
gatran has no significant binding with plasma proteins, making dialysis indicated in the case of urgent
need for reversal of anticoagulation. All factor Xa inhibitors bind to plasma proteins. Compared to
rivaroxaban and apixaban, edoxaban has a lower protein binding capacity of 40-59%.

Despite similar half-life times, different regimens (once or twice daily) of the new agents have been
used in clinical trials for the prevention and treatment of VTE.

New oral anticoagulants for acute and long term-treatment of venous thromboembolism

The clinical development of the new oral agents for the treatment of VTE did not include a phase Il
trial for all these agents (Table 1). All the phase Ill clinical trials in this indication were designed to show
the non-inferiority of new oral anticoagulants compared to VKAs in terms of VTE recurrence rates and
bleeding complications.

The RE-COVER study is a double-blind and double-dummy, randomized, phase III trial that enrolled
patients with acute DVT and PE [25]. It compared 6 months of treatment with dabigatran, administered



Table 1
Non-inferiority clinical trials with new oral anticoagulants for the acute and long-term therapy of VTE.

Drug Trial Design Treatments Duration Patients Efficacy outcome Safety outcome
Dabigatran ~ RE-COVER DB Enoxa/dabigatran (150 mg b.i.d.) 6 months 2539 patients  Recurrent VTE or fatal PE: 2.4% Major bleeding: 1.6%
[23] 2009 enoxa/warfarin with acute VTE dabigatran, 2.1% warfarin dabigatran, 1.9% warfarin
RE-COVER II DB Enoxa/dabigatran (150 mg b.i.d.) 6 months 2589 patients  Recurrent VTE or fatal PE: 2.4% Major bleeding: 15 patients
[24] 2011 enoxa/warfarin with acute VTE dabigatran, 2.1% warfarin dabigatran, 22 patients
warfarin
Rivaroxaban ODIXa-DVT Randomized Rivaroxaban 10, 20 or 30 mg b.i.d 12 weeks 636 patients Thrombotic burden improvement Major bleeding rivaroxaban
[25] 2007 phase II or 40 mg o.d. with proximal at day 21: rivaroxaban 53%, 59.2%, 1.7%, 1.7%, 3.3%, 1.7%;
enoxa/VKAs VTE 56.9%, 43.8%; enoxa/VKAs 45.9% enoxa/VKAs 0%
EINSTEIN-Dose Randomized Rivaroxaban 20, 30 or 40 mg 84 days 543 patients Recurrent VTE: rivaroxaban 6.1%, Major or CRNM bleeding
[26] 2008 phase II o.d. enoxa/VKAs with acute VTE 5.4%, 6.6%; enoxa/VKAs 9.9% rivaroxaban 5.9%, 6%, 2.2%;
enoxa/VKAs 8.8%
EINSTEIN-DVT  Open-label Rivaroxaban (15 mg b.i.d. 3,60r12 3449 patients  Recurrent VTE 2.1% rivaroxaban, = Major CRNM bleeding
[27] 2010 for 3 weeks, then 20 mg o.d.) months with acute DVT 3.0% enoxa/warfarin rivaroxaban 8.1%, VKAs 8.1%
enoxaparin/VKAs
EINSTEIN-PE Open-label Rivaroxaban (15 mg b.i.d. 3,60r12 4832 patients  Recurrent VTE 2.1% rivaroxaban, = Major CRNM bleeding
[28] 2012 for 3 weeks, then 20 mg o.d.) months with acute PE  1.8% enoxa/VKAs 10.3% rivaroxaban, 11.4%
enoxaparin/VKAs enoxa/VKAs
Apixaban BOTTICELLI Randomized, Apixaban (5 mg b.i.d,, 10 mg b.i.d 3 months 520 patients Recurrent VTE apixaban 4.7%, Major CRNM bleeding
[29] 2008 phase II or 20 mg o.d.) enoxaparin/VKAs with acute DVT enoxaparin/VKAs 4.2% apixaban 7.3%,
(no dose response) enoxaparin/VKAs 7.9%
AMPLIFY DB Apixaban (10 mg b.i.d. for 7 days, 6 months Patients Recruitment completed;
double-dummy then 5 mg b.i.d.) with acute results expected
Enoxaparin/warfarin DVT or PE
Edoxaban HOKUSAI DB, LMWH/edoxaban (60 mg o.d.) <12 months Acute DVT Recruitment completed;
double-dummy UFH or LMWH/warfarin and/or PE results expected

DB = double blind, b.i.d. = bis in die, 0.d. = once daily, DVT = deep vein thrombosis, PE = pulmonary embolism, LMWH = low molecular weight heparin, UFH = unfractionated heparin,
VKAs = vitamin K antagonists, CRNM = clinically relevant non major.
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at a dose of 150 mg twice daily, with warfarin therapy after an initial heparin treatment given for a
median of 9 days. The primary study outcome was recurrent symptomatic objectively confirmed VTE
and related deaths. The study hypothesis was to exclude a HR of 2.75 and an absolute increase in risk of
3.6 percentage points for the primary outcome with dabigatran. Dabigatran was non-inferior to dose-
adjusted warfarin in patients with acute VTE (incidence of primary study outcome 2.4% versus 2.1%, HR
1.10; 95% CI 0.65-1.84). The rate of major bleeding was similar in the two treatment groups (1.6% and
1.9% for dabigatran and warfarin, respectively). Episodes of any bleeding were observed in 16.1% of
patients assigned to dabigatran and in 21.9% in the group treated with warfarin (HR 0.71; 95% CI 0.59-
0.85). The only type of bleeding that occurred with a trend to higher incidence in the dabigatran group
was gastrointestinal hemorrhage. Similar findings were reported in clinical trials with dabigatran in
patients with atrial fibrillation; the tendency of dabigatran to induce gastric intolerance is deemed to
be due to capsule’s coating with tartaric acid. The numbers of deaths, acute coronary syndromes or
abnormal liver-function tests in the RE-COVER study were similar in the two groups.

RE-COVER 11, a twin study to RE-COVER, confirmed that dabigatran is non-inferior to warfarin in
terms of efficacy (recurrent VTE 2.4% with dabigatran and 2.1 with warfarin, p < 0.0001 for non-
inferiority), with a trend toward improved safety (15 and 22 major bleeding episode with dabiga-
tran and warfarin, respectively; HR 0.69; 95% C1 0.36-1.32) [26]. Overall, these two studies showed that
a fixed dose of dabigatran is as effective as warfarin, with a safety profile that is similar to that of
warfarin when given for the long-term treatment of VTE.

Rivaroxaban was firstly given for the treatment of VTE in a randomized, parallel-group phase II trial
in patients with proximal DVT [27]. The trial tested the efficacy and safety of different doses and
regimens of rivaroxaban compared to enoxaparin followed by VKAs, all given for 12 weeks. An
improvement in thrombotic burden at day 21 was achieved in 53.0%, 59.2%, 56.9%, and 43.8% patients
receiving rivaroxaban 10, 20, or 30 mg twice daily or 40 mg once daily, respectively, compared with
45.9% treated with enoxaparin/VKAs. Major bleeding was observed in 1.7%, 1.7%, 3.3%, and 1.7% of
patients receiving rivaroxaban 10, 20, or 30 mg twice daily or 40 mg once daily, respectively. No major
bleeding was observed in patients receiving enoxaparin followed by VKAs. This study showed that
twice daily regimens of rivaroxaban might be associated with better clot resolution at three weeks. In a
second phase II dose-ranging study 543 patients with acute symptomatic DVT were randomized to
receive rivaroxaban 20, 30 or 40 mg once daily or standard therapy with LMWH followed by VKAs [28].
The 3 months incidence of symptomatic recurrence of VTE or asymptomatic deterioration in throm-
botic burden was similar with the 3 different doses of rivaroxaban (6.1%, 5.4% and 6.6%) and also similar
to that observed in patients randomized to receive standard therapy (9.9%) without any safety concern.
These two dose-finding studies showed the feasibility of oral mono-therapy with rivaroxaban in pa-
tients with DVT. The regimen selected for phase Il development in the EINSTEIN program includes a
twice-daily administration for the first 3 weeks followed by a once daily administration thereafter
[29,30]. In the EINSTEIN-DVT study, 3449 patients with acute symptomatic DVT were randomized to
conventional anticoagulant treatment or rivaroxaban in an open fashion [29]. Initial treatment for 3
weeks with a high dose of rivaroxaban (15 mg twice daily) followed by 20 mg once daily was compared
to initial treatment with enoxaparin or fondaparinux followed by VKAs for 3, 6, or 12 months (ac-
cording to the opinion of the attending physicians). Patients with a creatinine clearance below 30 ml
per minute were excluded from the study. The primary efficacy endpoint, objectively confirmed
recurrent VTE, occurred in 36 (2.1%) and 51 (3.0%) patients randomized to receive rivaroxaban and
enoxaparin-VKAs, respectively. Thus, rivaroxaban resulted to be non-inferior to standard therapy in
terms of efficacy (HR; 0.68; 95% CI 0.44-1.04; P < 0.001 for non-inferiority; p for superiority not sig-
nificant). The principal safety outcome, major or clinically relevant non-major bleeding, occurred in
8.1% of the patients in each group. The relative efficacy and safety were consistent across all subgroups.
The outcome of a net clinical benefit occurred in 2.9% of the patients who received rivaroxaban and in
4.2% of the patients who received standard therapy. Total mortality was 2.2% and 2.9% of the patients on
rivaroxaban and on conventional regimen, respectively (HR; 0.67; 95% CI 0.44-1.02; P = 0.06).

The EINSTEIN-PE study focused on patients with acute PE with or without DVT [30]. Patients with
an indication for thrombolytic therapy were excluded. In this randomized, open-label, non-inferiority
trial, 4832 patients were enrolled. Treatment regimens were the same used in the EINSTEIN-DVT study.
Recurrent VTE occurred in 2.1 versus 1.8% with rivaroxaban and standard therapy, respectively (HR
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1.12; 95% C1 0.75-1.68; P = 0.003 for a non-inferiority margin of 2.0, P = 0.57 for superiority). Rates of
major bleeding were significantly lower in patients receiving rivaroxaban than in patients receiving
enoxaparin/VKAs (1.1% versus 2.2%, respectively; HR 0.49; 95% CI 0.31-0.79; P = 0.003). Major or
clinically relevant non-major bleeding occurred in 10.3% of patients in the rivaroxaban group and in
11.4% of those in the standard therapy group. In multiple subgroup analyses, efficacy and safety out-
comes were consistent across the treatment groups regardless of age, sex, weight, renal function or
extent of PE. Rates of other adverse events were similar in the two groups. In conclusion, rivaroxaban
given as a single-drug (15 mg twice daily for the first 3 weeks and then 20 mg daily) is as effective as
standard of care (enoxaparin/VKAs), for the treatment of acute DVT or PE. Safety of the two treatment
regimens was similar in patients with DVT, with a trend in favor of lower bleeding risk with rivarox-
aban in patients with PE. EINSTEIN PE is the first phase III trial to demonstrate the effectiveness of a
single oral anticoagulant in the treatment of patients with PE.

A phase Il dose-ranging study (BOTTICELLI DVT study) randomized 520 patients to receive apixaban
5 mg twice daily, 10 mg twice daily, 20 mg once daily, LMWHs or fondaparinux followed by a VKAs, all
given for 3 months [31]. The primary efficacy outcome, symptomatic recurrence of VTE or asymp-
tomatic deterioration of bilateral compression ultrasound or perfusion lung scan, occurred in 4.7% of
patients treated with apixaban (6.0%, 5.6% and 2.6% in patients receiving 5 mg twice daily, 10 mg twice
daily and 20 mg once daily, respectively) and in 4.2% of patients treated with conventional therapy.
Major or clinically relevant non-major bleeding occurred in 7.3% and 7.9% of patients treated with
apixaban or conventional therapy, respectively. The authors conclude there is no evidence of dose-
response in the apixaban groups regarding either efficacy or safety outcomes. These results suggested
that the lowest dose of apixaban could be used for long-term treatment and a somewhat higher dosing
schedule for the initial treatment. The phase Il AMPLIFY study has been designed as a double-blind,
non-inferiority study (NCT00643201) enrolling patients with acute symptomatic proximal DVT or
acute symptomatic PE. Treatment with apixaban 10 mg twice daily for 7 days followed by 5 mg twice
daily is compared to standard treatment with enoxaparin followed by VKAs for 6 months. Study
recruitment has been completed and the results will be available in the next months.

The randomized, double-blind, double-dummy phase IIl HOKUSAI VTE clinical trial (NCT00986154)
is about to be completed in the treatment of VTE. In this study, edoxaban 60 mg once daily is compared
to dose adjusted warfarin in patients with symptomatic DVT or PE, after an initial 5 days heparin
treatment period. The results will be available in the next months.

New oral anticoagulants for extended treatment of VTE

Two trials have been conducted with dabigatran, one versus warfarin and the other versus
placebo, for the prevention of recurrent VTE following successful initial and long-term treatment for
an acute symptomatic VTE event (Table 2). RE-MEDY was a randomized non-inferiority study with
warfarin as comparator [32]. Overall, 2866 patients who had completed 3-6 months of anticoag-
ulant therapy for a first VTE, were randomized to receive dabigatran 150 mg twice daily or warfarin
(INR 2-3). The study design was initially planned for 18 months of treatment and then amended to
increase the sample and extend the planned treatment period to 36 months. Dabigatran was shown
to be non-inferior to standard extended treatment with VKAs for the prevention of recurrent
symptomatic objectively confirmed VTE and VTE-related deaths (event rate 1.8% with dabigatran
versus 1.3% with warfarin; HR 1.47; 95% CI 0.80-2.68). The rate of major bleeding complications was
lower with dabigatran than with warfarin (0.9% versus 1.8%; HR 0.52; 95% CI 0.27-1.02). A trend for
a higher rate of acute coronary syndromes with dabigatran respect to warfarin was observed in this
study.

In the RE-SONATE study, patients treated for 6-18 months for a first VTE were randomized to
dabigatran 150 mg twice daily or placebo for an additional period of 6 months [32]. The study included
1353 patients. A 92% relative risk reduction for symptomatic recurrent VTE was shown in favor of
dabigatran (0.4% versus 5.6% in the dabigatran and placebo group, respectively; HR 0.08; 95% CI 0.02-
0.26). A 0.3% rate of major bleeding was observed in the dabigatran group versus 0% in placebo group;
clinically relevant non-major bleeding occurred in 5.3% of dabigatran patients and in 1.8% of placebo
patients. The rate of cardiovascular events was low in both groups.
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Table 2
Clinical trials on extended treatment of venous thromboembolism.
Study Active Comparator Design Expected Treatment Patients n Patient’s features VTE rate  Observed Major or CRNM
reduction duration ———  ——— incontrol reduction bleeding
Mean Male . .
age gender group in active group
EINSTEIN Rivaroxaban Placebo Superiority 70% 6-12 months 1196 58 + 16 58% 7.1% 82% 6.1%
Ext [27] 20 mg daily
AMPLIFY Apixaban 5.0 mg b.i.d. Placebo Superiority 41% 12 months 2486 56 + 15 58% 8.8% 80% 4.3%
Ext [31] Apixaban 2.5 mg b.i.d. 81% 3.2%
RE-SONATE [30] Dabigatran Placebo Superiority 70% 6 months 1343 56 + 15 55% 5.6% 92% 5.3%
150 mg b.i.d.
RE-MEDY [30] Dabigatran Warfarin Non-inferiority ~Absolute 18-36 months 2856 544+ 15 61% 1.3% Abs 5.6% versus
150 mg b.i.d. (INR 2-3) increase < 2.8 incr 0.5 10.2%
WARFASA [32]  Aspirin 100 mg daily ~ Placebo Superiority 40% >24 months 402 62 +15 63% 11.2% 40% 1%°
ASPIRE [33] Aspirin 100 mg daily  Placebo Superiority 30% 4 years (actual 822 54+ 16 54% 6.5%° 26% 1.7%

27 months)

CRNM = clinically relevant non-major, b.i.d. = bis in die, Mo = months.
¢ incidence per patient-year.
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The randomized, double-blind EINSTEIN Extension study was designed to assess the efficacy and
safety of rivaroxaban for extended treatment of VTE [29]. An additional 6 or 12 months course of
rivaroxaban (20 mg once daily) was compared to placebo in patients who had completed 6-12 months
of anticoagulant treatment for a first VTE. A total of 1197 patients were included, partially from the
EINSTEIN-DVT and the EINSTEIN-PE study. The study, that included 602 patients in the rivaroxaban
group and 594 in the placebo group, showed that rivaroxaban had superior efficacy compared to
placebo (1.3% versus 7.1%; HR 0.18; 95% CI 0.09-0.39; P < 0.001). Non-fatal major bleeding occurred in
0.7% of patients in the rivaroxaban group (4 patients) and in none of the patients in the placebo group.
The authors estimated that 34 recurrent events were prevented by rivaroxaban at the cost of 4 major
hemorrhages. The incidence of clinically relevant non-major bleeding was 5.4% in the rivaroxaban
group and 1.2% in the placebo group. These bleeding events were predominantly mucosal and 81% of
patients resumed or continued the study therapy, suggesting an acceptable benefit to risk profile. Total
mortality and rates of cardiovascular events were low and did not differ significantly between the two
treatment groups.

The AMPLIFY Extension study was a double-blind trial in which patients with VTE were ran-
domized to receive two different doses of apixaban (2.5 mg or 5 mg twice daily) or placebo after 6-12
months of anticoagulation treatment [33]. Patients who had completed treatment with apixaban or
enoxaparin and warfarin as participants in the AMPLIFY trial could be included in this study; patients
were eligible for inclusion in the AMPLIFY Extension study in case there was clinical equipoise
regarding the continuation or cessation of anticoagulation therapy. Experimental treatment was given
for a 12-month period. A total of 2486 patients were randomized. Symptomatic recurrent VTE or
death from VTE occurred in 8.8% of patients who were receiving placebo, as compared to 1.7% of
patients who were receiving apixaban 2.5 mg (a difference of 7.2 percentage points; 95% CI 5.0-9.3)
and with 1.7% of the patients who were receiving apixaban 5 mg (a difference of 7.0 percentage
points; 95% CI 4.9-9.1; P < 0.001 for both comparisons). The rates of major bleeding were 0.5% in the
placebo group, 0.2% in the 2.5-mg apixaban group, and 0.1% in the 5-mg apixaban group. The rate of
death from any cause was 1.7% in the placebo group, as compared to 0.8% in the 2.5 mg apixaban
group and 0.5% in the 5 mg apixaban group. The study showed that, compared to placebo, both the
2.5 mg dose and the 5 mg dose of apixaban reduced the risk of recurrent VTE without increasing the
rate of major bleeding. Clinically relevant non-major bleeding occurred in 2.3% of patients receiving
placebo, as compared to 3.0% of patients receiving 2.5 mg of apixaban (a difference of —0.7 percentage
points; 95% CI —2.2 to 0.9) and 4.2% of patients receiving 5 mg of apixaban (a difference of —1.9
percentage points; 95% CI —3.6 to —0.2). Given these results, it is estimated that the number needed
to treat for 1 year to prevent one episode of recurrent VTE (fatal or nonfatal) is 14, whereas treatment
causes one episode of major or clinically relevant non-major bleeding out of 200. The results of this
study could provide a rationale for continuing anticoagulant therapy for an additional 12 months for
patients with VTE for whom there is an uncertainty about a benefits and risks of continued antico-
agulant therapy.

Two recent randomized double-blind studies assessed the efficacy of aspirin (100 mg once daily)
compared to placebo for the extended treatment of VTE [34,35]. Aspirin is far from being a new drug.
However, the idea of using aspirin in the secondary prevention of VTE could be considered new. The
main differences between these aspirin studies and the trials with the new oral anticoagulants regard
the study designs. Treatment duration was much longer and the expected risk reduction was lower
with aspirin. The WARFASA study showed a significant reduction of about 40% in the incidence of
recurrent VTE both during the study period (median 25 months) and during the study treatment
(median 24 months) with an incidence of major or clinically relevant non-major bleeding that was
about 1% per patient-year [34]. The ASPIRE study, including a study population size about two-fold
that of the WARFASA study, showed a non-significant risk reduction of about 24% during the study
period (37 months) and a significant 35% reduction during study treatment (27 months) [35]. The
incidence of bleeding complications was similar to that of the WARFASA study. Taken together, these
studies show that a drug with a well-known safety profile, a low cost and a worldwide availability can
be used to reduce the incidence of recurrent VTE by lower extent than the new oral anticoagulants
but probably with a lower risk for bleeding complications. The option of having aspirin among the
armamentarium of drugs for secondary VTE prevention allows clinicians to tailor extended treatment
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on an individual patient basis, considering the risk for recurrence, the risk for bleeding and
comorbidity.

Current guidelines for the treatment of VTE

The new oral anticoagulants rivaroxaban and dabigatran have been included in the 9th ACCP
guidelines for the treatment of VTE [7]. A weak recommendation has been issued in favor of VKAs and
LMWHs therapy over dabigatran and rivaroxaban for acute and long-term treatment as a larger
amount of data on their safety is available. No recommendations have been made in favor of one of the
new agents over the other as no head-to-head comparison is currently available [7].

When considering their use in clinical practice, clinicians will have the opportunity to choose the
best drug for each individual patient based on comorbidity (renal failure, gastric intolerance), expected
compliance (single versus twice daily administration) and based on the individual pharmacokinetics of
the drug. It should also be considered that for the acute phase of treatment some differences exist in
the use of the new agents as some will require the use of heparin. Moreover, even though all these
drugs have evidence of efficacy and safety in the treatment of both DVT and PE, only for rivaroxaban a
specific study in PE patients has been performed. Particularly in the case of PE, even though these
agents will make home treatment in hemodynamically stable patients feasible, their use in patients
who are candidates for thrombolytic treatment should be avoided. Indeed, no evidence currently exists
on concomitant use of new anticoagulant agents with thrombolysis.

As an additional issue to consider for clinical practice, it should be noted that these drugs should be
used with caution in cancer patients as only a minority of these patients (about 5%) was included in the
individual studies.

All these drugs have a shorter half-life time compared to VKAs. However, the need for rapid reversal
of anticoagulant effect could occur in clinical practice, mainly in the case of life-threatening bleeding
complications. At this purpose it should be taken into account that none of the new agents has an
antidote. Dialysis and perhaps activated prothrombin complex concentrates could be an option for
patients on dabigatran, while prothrombin complex concentrates have shown some effect in healthy
subjects on rivaroxaban. Moreover, activated partial prothrombin time over 3-fold the normal values
could be used to identify dabigatran overdoses while awaiting the availability of specific blood tests
(Hemoclot). The prothrombin time can be used to detect a rivaroxaban activity cautiously as assay
sensitivity highly depends on different thromboplastins.

Conclusions

The phase IV of clinical development of the new agents is expected to confirm the promising results
of the phase III clinical trials. Therefore, it is highly probable that these agents will become the
treatment of choice for VTE. As these agents avoid the need for close laboratory monitoring and dose
adjustment, treatment of VTE will become easier. Clinicians should take their time to explain the
patients the risks of these agents and in particular the risk for major bleeding complications. Thus,
easier treatment does not mean that the side effects have become futile.
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