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Introduction:  

In November 2012, FDA expanded the approved indications for rivaroxaban to include the treatment of deep vein thrombosis (DVT) and pulmonary embolism (PE). Approval was based on results from the EINSTEIN clinical program that evaluated the efficacy and safety of rivaroxaban in the management of VTE in 3 clinical trials.  The Acute DVT study and the Acute PE study compared rivaroxaban to enoxaparin followed by a vitamin K antagonist (VKA), and the Continued Treatment study assessed rivaroxaban vs. placebo.
Rivaroxaban is an oral, direct factor Xa inhibitor that is also FDA approved for the 1) prophylaxis of venous thromboembolism (VTE) in patients undergoing total hip replacement (THR) or total knee replacement (TKR) surgery and 2) prevention of stroke and systemic embolism in patients with nonvalvular atrial fibrillation (AF).
Rivaroxaban has been studied in acute coronary syndromes and for VTE prophylaxis in medically ill patients.  These indications remain off-label at this time.

This addendum will focus on the use of rivaroxaban in the treatment of VTE.  Refer to the Rivaroxaban National Drug Monograph for more complete information on rivaroxaban at:  https://vaww.cmopnational.va.gov/cmop/PBM/default.aspx  
Efficacy Summary in VTE Treatment
,
,

Rivaroxaban has been evaluated for the treatment of symptomatic VTE in the phase 3, industry-sponsored, EINSTEIN clinical program that includes 3 published, randomized, event-driven studies:  1) Acute DVT; 2) Acute PE; and 3) Continued Treatment. 

In the open-label Acute DVT and Acute PE studies, patients were randomized to treatment with 1) rivaroxaban 15 mg twice daily for 3 weeks followed by 20 mg once daily; or 2) enoxaparin 1 mg/kg SC twice daily plus VKA (warfarin or acenocoumarol) started within 48 hours of randomization and adjusted to an International Normalized Ratio (INR) goal range of 2-3 (enoxaparin was discontinued when the INR was greater than 2 for 2 consecutive days and the patient received at least 5 days of enoxaparin).  The intended duration of treatment of 3, 6, or 12 months was decided by the prescriber.  The majority of patients in both trials had been pre-treated with a parenteral anticoagulant for 48 hours or less.1,2  

The Acute DVT study included a total of 3449 patients that had acute symptomatic DVT without symptomatic PE.  The majority of patients presented with unprovoked DVT.  With a mean age of 56 years, 35% of the population was 65 years of age or older.  The mean TTR was 58%.  For the primary efficacy endpoint of symptomatic recurrent VTE, rivaroxaban was found to be noninferior to enoxaparin/VKA therapy (2.1% with rivaroxaban vs. 3% with enoxaparin/VKA; HR 0.68; 95% CI 0.44-1.04; p<0.001 for noninferiority; p=0.08 for superiority).  The favorable trend seen with rivaroxaban for the primary efficacy endpoint was primarily driven by a reduction in recurrent DVT.  Considering recurrent VTE along with major bleeding, rivaroxaban was associated with a positive overall net clinical benefit compared to enoxaparin/VKA (2.9% vs. 4.2%; HR 0.67; 95% CI 0.47-0.95; p=0.03).  Relative efficacy and safety outcomes were consistent with the primary study results across multiple predefined subgroups of patients, including the elderly and renally impaired.1
The Acute PE study included a total of 4832 patients that presented with acute symptomatic PE with or without concurrent DVT.  The majority of PE events were unprovoked.  The mean age of the population was 58 years, with 39% of the population aged 65 and older.  For the primary efficacy endpoint of symptomatic recurrent VTE, rivaroxaban was found to be noninferior to enoxaparin/VKA therapy (2.1% with rivaroxaban vs. 1.8% with enoxaparin/VKA; HR 1.12; 95% CI 0.75 – 1.68; p=0.003 for noninferiority; p=0.57 for superiority).  The outcome of net clinical benefit (recurrent VTE plus major bleeding) occurred with similar frequency in both groups (3.4% rivaroxaban vs. 4% enoxaparin/VKA; HR=0.85; 95% CI 0.63-1.14; p=0.28).  Relative efficacy and safety outcomes were overall consistent with the primary study results across multiple subgroups of patients, including the elderly and renally impaired.2 

1° Efficacy Endpoint in EINSTEIN Acute DVT and Acute PE Studies: Symptomatic, Recurrent VTE1,2
	
	RIVA
	ENOX
	HR (95% CI)

	EINSTEIN-DVT
N=3449
	2.1%
	3%
	0.68 (0.44 – 1.04)*

	EINSTEIN-PE
N=4832
	2.1%
	1.8%
	1.12 (0.75 – 1.68)†


*p<0.001 for noninferiority; p=0.08 for superiority; †p=0.003 for noninferiority; p=0.57 for superiority
In the Continued Treatment study, a total of 1196 patients with symptomatic VTE who had already been anticoagulated for 6-12 months were assigned to extended treatment with rivaroxaban 20 mg daily or placebo in a double-blind manner for an additional 6 or 12 months.  Slightly more than half of the population completed either the Acute DVT or PE study, while the remainder of  the population (48%) was enrolled from outside of these studies.  About 27% of patients had received prior rivaroxaban treatment.  The mean duration of treatment was 190 days.  Rivaroxaban was found to be superior to placebo for the prevention of symptomatic, recurrent VTE (1.3% vs. 7.1%; HR 0.18; 95% CI 0.09-0.39; p <0.001; NNT=17), although rivaroxaban was associated with an increased risk of bleeding (see Safety Summary).  The overall net clinical benefit (recurrent VTE plus major bleeding) was favorable for rivaroxaban (2% rivaroxaban vs. 7% placebo; HR=0.28; 95% CI 0.15 – 0.53; p <0.001).  Relative efficacy and safety outcomes were consistent across multiple predefined subgroups including the elderly and renally impaired.1,3
(See Appendix for additional information on the clinical trials)
Safety Summary in VTE Treatment1,2,3
Bleeding

The major risk with rivaroxaban treatment is bleeding.  Bleeding complications were the most commonly reported adverse events.  

The primary safety endpoint in the Acute DVT and Acute PE studies was clinically relevant bleeding, a composite of major bleeding and non-major clinically relevant bleeding.  The mean duration of study treatment was about 200 days.  In both studies, rates of clinically relevant bleeding were similar between the rivaroxaban and enoxaparin/VKA treatment groups.  However, in the Acute PE trial, rivaroxaban was associated with significantly lower rates of major bleeding (1.1% vs. 2.2%; HR 0.49; 0.31 – 0.79; p=0.003).  Analyses of multiple subgroups showed overall consistency in safety outcome measures.1,2
1° Safety Endpoint from EINSTEIN Acute DVT and Acute PE Studies:  Clinically Relevant Bleeding‡1,2
	
	RIVA
	ENOX/VKA
	HR (95% CI)

	EINSTEIN-DVT 

(n=3429)
	8.1%
	8.1%
	0.97 (0.76 – 1.22)

	EINSTEIN-PE 

(n=4817)
	10.3%
	11.4%
	0.9 (0.76 – 1.07)


‡Clinically relevant bleeding includes major bleeding plus clinically relevant non-major bleeding (defined below)
Selected Bleeding Events from Pooled Analysis of EINSTEIN Acute DVT and Acute PE Studies3
	Parameter
	RIVA
N=4130
	ENOX/VKA
N=4116

	Major bleeding*
	40 (1%)
	72 (1.7%)

	
Fatal bleeding
	3 (<0.1%)
	8 (0.2%)

	
Intracranial bleeding
	2 (<0.1%)
	4 (<0.1%)

	Clinically relevant non-major bleeding†
	357 (8.6%)
	357 (8.7%)


*Major bleeding: clinically overt and fall in hemoglobin of ≥2 g/dL or ≥2 units of blood, or retroperitoneal, intracranial, or other critical site bleeding, or contributed to death. †Clinically relevant non-major bleeding: overt bleeding not meeting major bleeding criteria but associated with medical intervention, unscheduled physician contact, interruption or discontinuation of study drug, or associated with other discomfort such as pain or impairment of activities of daily life.
In the Continued Treatment study, rates of major bleeding were low, though there were more rivaroxaban-related major bleeding events (4 cases vs. none with placebo; p=0.11).  Rivaroxaban was associated with significantly higher risk of clinically relevant bleeding (major bleeding or clinically relevant nonmajor bleeding) (36 cases vs. 7 cases; HR 5.19; 95% CI 2.3-11.7; p <0.001).1  

Other Adverse Events
Non-bleeding adverse reactions reported with increased frequency in the rivaroxaban groups included back pain, upper abdominal pain, dyspepsia, osteoarthritis, fatigue, sinusitis, urinary tract infection, oropharyngeal pain, and toothache.  With the exception of back pain, other non-bleeding events were reported in less than 2% of patients.3
In evaluating vascular and hepatic safety, rivaroxaban was not associated with an excess of adverse events overall, and the frequency of events was low.  There were twice as many vascular events in the rivaroxaban group in the Acute PE and Continued treatment studies that occurred during the post-treatment study period (off treatment); however, the number of events was very small.1,2  
When assessed in total, the number of deaths with rivaroxaban or comparator treatments in all 3 EINSTEIN studies was similar (116 deaths with rivaroxaban vs. 117 deaths with enoxaparin/VKA or placebo).1,2
Vascular Events and Liver Toxicity with Rivaroxaban and Comparators from EINSTEIN Studies1,2
	
	Acute DVT

(RIVA vs. ENOX/VKA)
	Acute PE

(RIVA vs. ENOX/VKA)
	Continued Treatment

(RIVA vs. PLACEBO)

	Vascular events on treatment
	No excess
	No excess
	No excess

	Vascular events off treatment
	No excess
	6 vs. 3
	2 vs. 0

	Liver failure
	No excess
	Not stated
	0

	ALT + bili elevation
	No excess
	5 vs. 4
	0

	ALT elevations only
	No excess
	Not stated
	13 vs. 3


Vascular events included cardiovascular, cerebrovascular, and systemic embolic events; ALT=alanine aminotransferase
Deaths (number of events) in EINSTEIN Studies1,2
	
	Acute DVT

(RIVA vs. ENOX/VKA)
	Acute PE


(RIVA vs. ENOX/VKA)
	Continued Treatment

(RIVA vs. PLACEBO)

	Fatal PE
	1 vs. 0
	2 vs. 1
	0 vs. 1

	Due to PE, or PE not ruled out
	4 vs. 6
	11 vs. 7
	1 vs. 1

	Total deaths
	38 vs. 49
	58 vs. 50
	1 vs. 2


Tolerability
Similar rates of discontinuation due to adverse events were observed with rivaroxaban and enoxaparin/VKA groups in the Acute DVT and Acute PE studies (about 4%).1,2  In the Continued Treatment study, about twice as many patients in the rivaroxaban group discontinued treatment due to an adverse event compared to placebo (6% vs. 3%).1  Bleeding events were the most frequently reported adverse reaction leading to drug discontinuation in all of the EINSTEIN studies.3    
(See Appendix for additional information on Clinical Trials)

Dosing3
For the initial treatment of acute DVT or PE, the recommended dose of rivaroxaban is 15 mg orally twice daily with food for the first 21 days.  After the initial treatment period, the recommended dose is 20 mg orally once daily with food at approximately the same time each day (e.g., evening meal).
For prevention of recurrent VTE, the recommended dose of rivaroxaban is 20 mg orally once daily with food at approximately the same time each day.

Renal Impairment

Avoid the use of rivaroxaban in patients with a creatinine clearance (CrCl) less than 30 ml/min.  These patients were excluded from clinical trials and would be expected to experience increased exposure and pharmacodynamic effects.
Missed Doses

If a dose of rivaroxaban is missed, the dose should be taken as soon as possible on the same day.  

For patients on 15 mg twice daily dosing:  rivaroxaban should be taken immediately to ensure 30 mg total for the day (i.e., may take two 15 mg tablets at the same time).  

For patients receiving once daily dosing, the patient should take the missed dose immediately.
Conclusions:

In the setting of acute DVT and PE, rivaroxaban was found to be noninferior to standard treatment with enoxaparin followed by VKA for the reduction in recurrent VTE with no excess in clinically relevant bleeding in the EINSTEIN Acute DVT and Acute PE trials.  Rivaroxaban was shown to be effective when taken in a higher dose (15 mg twice daily) for the first 3 wks followed by a lower maintenance dose (20 mg once daily), without the need for bridge therapy using an injectable anticoagulant.  The duration of treatment of 3, 6, or 12 months was decided by the prescriber upon initiation of therapy.  Rivaroxaban was not associated with an increased risk of liver toxicity.  The number of vascular events was small in all 3 studies; however, there were more vascular events observed in the rivaroxaban groups after treatment was discontinued in 2 of the 3 studies (Acute PE and Continued Treatment).  Both therapies were similarly well tolerated.  The mean TTR was 58% in the Acute DVT study to 63% in the Acute PE study, which may be lower than what can be achieved through high quality anticoagulation management.
Multiple subgroup analyses were conducted in the Acute DVT and Acute PE studies that showed relative consistency in efficacy and safety outcomes among various patient groups, though some groups represented small portions of the total population with few outcome events.  The patient population was relatively young (mean age 56-58 years) with normal renal function.  Patients 65 years of age and older comprised 35-39% of the study population, and 13-17% were older than 75 years.  Per subgroup analysis, the treatment effect and safety in the elderly appeared to be consistent with the effect seen in the overall population.  No apparent treatment or safety differences were noted in patients with impaired renal function, about 7-8% of the study population.  The majority of patients presented with unprovoked VTE, and only 5% of patients had active cancer and VTE.  Because patients with cancer and VTE have been shown to have differences in disease presentation and treatment response, further study is needed to better assess the treatment effect in this high risk population.
,
 
In patients with a history of VTE who received 6-12 months of prior anticoagulant treatment, extended treatment with rivaroxaban resulted in a significant reduction in recurrent VTE compared to placebo; however the benefit was offset by an increased risk of bleeding.  Overall, the net clinical benefit of rivaroxaban was favorable when considering recurrence of VTE plus major bleeding (composite outcome occurring in 2% rivaroxaban vs. 7% placebo; HR 0.28; 95% CI 0.15 – 0.53; p <0.001); however, the net benefit becomes less clear when all clinically relevant bleeding is considered.  
Numbers needed to treat or harm from EINSTEIN Continued Treatment Study (rivaroxaban vs. placebo)
	Parameter
	Number Needed to Treat or Harm

	Recurrent VTE
	NNT = 17

	Major bleeding
	NNH = 143

	Clinically relevant bleeding (major plus nonmajor clinically relevant bleeding)
	NNH = 21


Data with rivaroxaban in the treatment of VTE is limited to the population studied in the EINSTEIN clinical program and for a duration of about 200 days in the acute setting and about 190 days in the extended treatment setting.  The 2012 Chest Guidelines provide a weak recommendation (Grade 2C) favoring the use of VKA and LMWH over the newer oral anticoagulants (dabigatran and rivaroxaban) due to the lack of post-marketing safety data.4  Further study is needed for patient populations not represented or under-represented in EINSTEIN including patients with cancer, patients with PE who are treated with thrombectomy or thrombolytics, patients of advanced age (particularly over 75 years), patients with renal impairment (e.g., CrCl <50 ml/min), and patients on concurrent antiplatelet/non-steroidal anti-inflammatory treatment.  
References
Contact:  Lisa Longo, PharmD, BCPS, National Clinical Pharmacy Program Manager, VA National Pharmacy Benefits Management Services

Appendix:  EINSTEIN Program for VTE Treatment
	Trial
	Eligibility
	Interventions/Endpoints
	Results/Conclusions

	EINSTEIN

Acute DVT Study
N=3449 (ITT)

MC, OL, event-driven, non-inferiority, RCT
Multi-national

Supported by Bayer Schering Pharma and Ortho McNeil
	Inclusion criteria

Legal consenting age and acute, sx, objectively confirmed DVT without sx PE
Exclusion criteria 

Another indication for VKA; ≥48hrs of tx doses of LMWH, fondaparinux, or UFH; >1 dose VKA; thrombectomy tx; IVC filter; fibrinolysis; CI to LMWH or VKA; CrCl <30 ml/min; clinically significant liver disease or ALT ≥3x ULN; bacterial endocarditis; active bleeding or at high risk; SBP >180 mm Hg or DBP >110 mm Hg, childbearing potential without proper contraception; pregnancy; breast-feeding; concurrent use of strong CYP3A4 inhibitors (e.g., HIV protease inhibitors, systemic ketoconazole) or inducers (e.g., rifampin, carbamazepine, phenytoin); life expectancy <3 mos.

NSAIDs, antiplts discouraged; if needed, asa up to 100 mg/day and/or clopidogrel 75 mg/day allowed.
	Treatments:
RIVA 15mg oral BID x3 wks, then 

20mg oral daily for 3, 6, or 12 mos

ENOX 1mg/kg SC BID plus VKA adjusted to INR goal 2-3; ENOX DC’d when INR >2 for 2 consecutive days AND tx with ENOX at least 5 days

(VKA [warfarin or acenocoumarol] started within 48 hrs)

Duration:  
3, 6, or 12 mos

1° Endpoint: Symptomatic, recurrent VTE (composite of DVT or nonfatal or fatal PE; confirmed dx)

2° Endpoints: 

All cause death; vascular events (ACS, TIA/stroke, SE); net clinical benefit (composite of 1° endpoint or major bleeding); analysis of endpts in predefined subgroups

1° Safety Endpoint: Clinically relevant bleeding (composite of major or clinically relevant nonmajor bleeding)
Major bleeding: clinically overt and fall in Hgb of ≥2 g/dL or ≥2 units of blood, or retroperitoneal, intracranial, or critical site bleeding, or contributed to death.
	Baseline:  Mean age 56 yr; 35% ≥65 yrs; 13% >75 yrs; 57% male; 14% wt >100kg; 7% CrCl <50 ml/min; 12% concurrent ASA; 62% unprovoked event; 6% active cancer; 19% VTE hx; intended duration of 3 mos (12%); 6 mos (63%); 12 mos (25%); mean TTR 58%; event-driven study terminated before ~6% pts completed intended duration of treatment 
Efficacy:

RIVA

N=1731
ENOX/VKA

N=1718

HR (95% CI)
n

%
n

%
1° Endpt: Recurrent VTE*
36
2.1
51
3
0.68 (0.44 – 1.04)

Fatal PE

1
<0.1
0
0
-

Nonfatal PE
20
1.2
18
1.1
-

Recurrent DVT+PE
1

<0.1
0

0
-

Recurrent DVT

14

0.8
28

1.6
-
Net clinical benefit (VTE + major bleeding)†
51

2.9

73

4.2

0.67 (0.47 – 0.95)
*P <0.001 between groups for noninferiority and p=0.08 for superiority; †p=0.03
Safety:

RIVA

N=1718
ENOX/VKA

N=1711
HR (95% CI)
1st major or clinically relevant nonmajor bleeding

139

8.1

138

8.1

0.97 (0.76 – 1.22)

Major bleeding

14

0.8

20

1.2

0.65 (0.33 – 1.3)


Contributing to death

1

<0.1
5

0.3
-

In a critical site

3

0.2
3

0.2
-

w/ Hgb fall ≥2g/dL or ≥2 units of blood
10
0.6
12
0.7
-
Clinically relevant nonmajor bleeding
126
7.3
119
7
-
Total deaths
38

2.2

49

2.9

0.67 (0.44 – 1.02)


Due to PE, or PE not ruled out
4
0.2
6
0.4
-
Tolerability:  DC due to AE-  4.3% RIVA vs. 3.9% ENOX/VKA

Summary/Conclusions:

· RIVA noninferior to ENOX/VKA for VTE treatment 

· Favorable efficacy trend for RIVA driven by lower recurrent DVT rates

· Similar bleeding rates with RIVA and ENOX/VKA

· No excess of recurrent VTE events, death, or major bleeding found with RIVA
· No excess of other AEs including vascular death, liver toxicity found with RIVA

· Relative efficacy and safety consistent across varying subgroups including elderly and renally impaired


	Trial
	Eligibility
	Interventions/Endpoints
	Results/Conclusions

	EINSTEIN

Continued Treatment Study
N= 1196 (ITT)

MC, DB, event-driven, superiority RCT
Multi-national

Supported by Bayer Schering Pharma and Ortho McNeil
	Inclusion criteria

Objectively confirmed symptomatic DVT or PE and prior tx for 6-12 mos with RIVA or VKA
Exclusion criteria 

Another indication for VKA; CrCl <30 ml/min; clinically significant liver disease or ALT ≥3x ULN; bacterial endocarditis; active bleeding or at high risk; SBP >180 mm Hg or DBP >110 mm Hg, childbearing potential without proper contraception; pregnancy; breast-feeding; concurrent use of strong CYP3A4 inhibitors (e.g., HIV protease inhibitors, systemic ketoconazole) or inducers (e.g., rifampin, carbamazepine, phenytoin); life expectancy <3 mos.

NSAIDs, antiplts discouraged; if needed, asa up to 100 mg/day and/or clopidogrel 75 mg/day allowed.
	Treatments:
RIVA 20 mg orally daily or
PLACEBO

Duration:  
6 or 12 mos

1° Endpoint: Symptomatic, recurrent VTE (composite of DVT or nonfatal or fatal PE; confirmed dx)

2° Endpoints: 

All cause death; vascular events (ACS, TIA/stroke, SE); net clinical benefit (composite of 1° endpoint or major bleeding); analysis of endpts in predefined subgroups

1° Safety Endpoint:  major bleeding
Major bleeding: clinically overt and fall in Hgb of ≥2 g/dL or ≥2 units of blood, or retroperitoneal, intracranial, or critical site bleeding, or contributed to death.
	Baseline:  Mean age 58 yr; 39% ≥65 yrs; 16% >75 yrs; 58% male; 14% wt >100kg; 12% concurrent ASA; 74% unprovoked event; 5% active cancer; 16% VTE hx; 34% from Acute DVT study; 19% from Acute PE study; 47% from outside of these studies; intended duration of tx 6 mos 60% (median duration of tx 181 days); intended duration of tx 12 mos 40% (median duration of tx 264 days); event-driven study terminated before ~25% pts completed intended duration of treatment
Efficacy:

RIVA

N=602
ENOX/VKA

N=594
HR (95% CI)
n

%
n

%
1° Endpt: Recurrent VTE*
8
1.3
42
7.1
0.18 (0.09 – 0.39)

Fatal PE

0
0
1
0.2
-

Nonfatal PE
2
0.3
13
2.2
-

Recurrent DVT

5
0.8
31
5.2
-
Net clinical benefit (VTE + major bleeding)*

12

2

42

7.1

0.28 (0.15 – 0.53)

*P <0.001 between groups
Safety:

RIVA

N=598
ENOX/VKA

N=590
HR (95% CI)
Major bleeding*
4
0.7
0
0
-

Contributing to death

0
0
0
0
-

In a critical site

0
0
0
0
-

w/ Hgb fall ≥2g/dL or ≥2 units of blood
4
0.7
0
0
-
1st major or clinically relevant nonmajor bleeding†
36
6
7
1.2
5.19 (2.3-11.7)
Clinically relevant nonmajor bleeding
32
5.4
7
1.2
-
Total deaths
1
0.2
2
0.3
-

Due to PE, or PE not ruled out

1
0.2
1
0.2
*p=0.11 between groups; †p <0.001 between groups
Tolerability:  DC due to AE – 6.5% RIVA vs. 3% PLACEBO
Summary/Conclusions:

· RIVA superior to PLACEBO in reduction of VTE recurrence following standard VTE treatment
· RIVA reduced both endpoints of symptomatic DVT and nonfatal PE

· Increased bleeding with RIVA vs. PLACEBO

· Net clinical benefit favorable with RIVA
· No excess of other AEs (vascular events, liver toxicity) or death observed with RIVA


	Trial
	Eligibility
	Interventions/Endpoints
	Results/Conclusions

	EINSTEIN

Acute PE Study
N=4832 (ITT)

MC, OL, event-driven, non-inferiority, RCT
Multi-national

Supported by Bayer Healthcare and Janssen
	Inclusion criteria

Legal consenting age and acute, sx, objectively confirmed PE with or without sx DVT
Exclusion criteria 

Another indication for VKA; ≥48hrs of tx doses of LMWH, fondaparinux, or UFH; >1 dose VKA; thrombectomy tx; IVC filter; fibrinolysis; CI to LMWH or VKA; CrCl <30 ml/min; clinically significant liver disease or ALT ≥3x ULN; bacterial endocarditis; active bleeding or at high risk; SBP >180 mm Hg or DBP >110 mm Hg, childbearing potential without proper contraception; pregnancy; breast-feeding; concurrent use of strong CYP3A4 inhibitors (e.g., HIV protease inhibitors, systemic ketoconazole) or inducers (e.g., rifampin, carbamazepine, phenytoin); life expectancy <3 mos.

NSAIDs, antiplts discouraged; if needed, asa up to 100 mg/day and/or clopidogrel 75 mg/day allowed.
	Treatments:
RIVA 15mg oral BID x3 wks, then 

20mg oral daily for 3, 6, or 12 mos

ENOX 1mg/kg SC BID plus VKA adjusted to INR goal 2-3; ENOX DC’d when INR >2 for 2 consecutive days AND tx with ENOX at least 5 days

(VKA [warfarin or acenocoumarol] started within 48 hrs)

Duration:  
3, 6, or 12 mos

1° Endpoint: Symptomatic, recurrent VTE (composite of DVT or nonfatal or fatal PE; confirmed dx)

2° Endpoints: 

All cause death; vascular events (ACS, TIA/stroke, SE); net clinical benefit (composite of 1° endpoint or major bleeding); analysis of endpts in predefined subgroups

1° Safety Endpoint: Clinically relevant bleeding (composite of major or clinically relevant nonmajor bleeding)
Major bleeding: clinically overt and fall in Hgb of ≥2 g/dL or ≥2 units of blood, or retroperitoneal, intracranial, or critical site bleeding, or contributed to death.
	Baseline:  Mean age 58 yr; 39% ≥65 yrs; 17% >75 yrs; 53% male; 14% wt >100kg; 8% CrCl <50 ml/min; 12% concurrent ASA; 64% unprovoked event; 5% active cancer; 20% VTE hx; intended duration of 3 mos (5%); 6 mos (57%); 12 mos (37%); mean TTR 63%; event-driven study terminated before ~5% pts completed intended duration of treatment

Efficacy:

RIVA

N=2419
ENOX/VKA

N=2413
HR (95% CI)
n

%
n

%
1° Endpt: Recurrent VTE*
50
2.1
44
1.8
1.12 (0.75 – 1.68)

Fatal PE

2
<0.1
1
<0.1
-

Nonfatal PE
22
0.9
19
0.8
-

Recurrent DVT+PE
0
0
2
<0.1
-

Recurrent DVT

18
0.7
17
0.7
-
Net clinical benefit (VTE + major bleeding)

83
3.4
96
4
0.85 (0.63 – 1.14)
*P=0.003 between groups for noninferiority
Safety:

RIVA

N=2412
ENOX/VKA

N=2405
HR (95% CI)
1st major or clinically relevant nonmajor bleeding

249
10.3
274
11.4
0.9 (0.76 – 1.07)
Major bleeding*
26
1.1
52
2.2
0.49 (0.31 – 0.79)

Contributing to death

2
<0.1
3
0.1
-

In a critical site

7
0.3
26
1.1
-

w/ Hgb fall ≥2g/dL or ≥2 units of blood
17
0.7
26
1.1
-
Clinically relevant nonmajor bleeding
228
9.5
235
9.8
-
Total deaths
58
2.4
50
2.1
1.13 (0.77 – 1.65)

Due to PE, or PE not ruled out

11
0.5
7
0.3
-
*P=0.003
Tolerability:  DC due to AE-  4.6% RIVA vs. 3.8% ENOX/VKA

Summary/Conclusions:

· RIVA noninferior to ENOX/VKA for PE treatment 

· Similar clinically relevant bleeding rates with RIVA and ENOX/VKA; less major bleeding with RIVA
· No excess of other AEs including vascular events, liver toxicity found with RIVA

· Relative efficacy and safety consistent across varying subgroups including elderly and renally impaired


ACS=acute coronary syndrome; AE=adverse event; ASA=aspirin; CrCl=creatinine clearance; CV=cardiovascular; DB=double-blind; DVT=deep vein thrombosis; GI=gastrointestinal; GIB=gastrointestinal bleed; Hgb=hemoglobin; HIV=human immunodeficiency virus; HTN=hypertension; IPC=intermittent pneumatic compression; ITT=intent to treat; LFT=liver function test; LMWH=low molecular weight heparin; MC=multicenter; NSAIDs=non-steroidal anti-inflammatory drugs; OL=open label; PBO=placebo; PC=placebo-controlled; PE=pulmonary embolism; RCT=randomized controlled trial; SE=systemic embolism; TIA=transient ischemic attack; TTR=time in therapeutic range; ULN=upper limit of normal; VKA=vitamin K antagonist; VTE=venous thromboembolism
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