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Evolving Paradigm and Evidence

In-Hospital and Extended VTE 
Thromboprophylaxis in the Hospitalized, 
Nonsurgical, Acutely Ill Population



A large body of evidence confirms that the 
greatest likelihood for VTE is in the first 
month following hospitalization1-3

References: 1. Amin AN, et al. J Hosp Med. 2012;7(3):231-281. 2. Spyropoulos AC, et al. Thromb Haemost. 2009;102(5):951-957. 3. Spencer 
FA, et al. Arch Intern Med. 2007;167(14):1471-1475. 
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1. Hull RD, et al. Ann Intern Med. 2010;153(1):8-18. 2. Goldhaber SZ, et al. N Engl J Med. 2011;365(23):2167-2177. 3. Cohen AT, et al. N Engl J Med. 
2013;368(6):513-523. 

*Enoxaparin treatment duration: 6-14 days. † Failed interim futility analysis for efficacy

OVERALL VTE MAJOR BLEEDING

2010

Post-discharge enoxaparin vs 
placebo

ADOPT2

2011

Apixaban (30 days) vs 
enoxaparin*/placebo


REDUCED VTE†

2.5% vs 4.0%, P<0.042

≈
MARGINAL REDUCTION

2.7% vs 3.1%, P=0.44


INCREASED BLEEDING

0.8% vs 0.3%, P<0.050


INCREASED BLEEDING

0.5% vs 0.2%, P=0.04

MAGELLAN3

2013

Rivaroxaban (35±4 days) vs 
enoxaparin*/placebo


REDUCED VTE

4.4% vs 5.7%, P=0.02


INCREASED BLEEDING

1.1% vs 0.4%, P<0.001

EXCLAIM1



DOACs: Pharmacokinetics and 
Pharmacodynamics 

Property Dabigatran Rivaroxaban Apixaban Edoxaban Betrixaban

MOA Direct IIa
Inhibitor

Direct Xa
Inhibitor

Direct Xa 
Inhibitor

Direct Xa 
Inhibitor

Direct Xa Inhibitor

Bioavailability 6 – 7% 80% 50% 62% 34%

Tmax 1.5 hours 2 – 4 hours 2 – 3 hours 1 – 2 hours 3 – 4 hours

T½

(normal renal 
function)

12 – 14 hours 9 – 13 hours 8 – 15 hours 8 – 11 hours 19 - 27 hours

Hepatic Metabolism No Yes

CYP 3A4

Yes

CYP 3A4

Minimal Minimal to None

Pgp Substrate Yes Yes Yes Yes Yes

Drug Interactions P-gp CYP3A4 and

P-gp

CYP3A4 and

P-gp

P-gp P-gp

Protein Binding 35% 90% 87% 55% 60%

Dialyzable Yes No No No No

Measurement ECT, TT, aPTT Anti-Xa, PT Anti-Xa, PT Anti-Xa, PT Unclear

Renal Elimination 80% 35% 25% 40% 18%

Renal Dosing Yes Yes No? Yes Yes

Antidote Yes Yes Yes Pending Pending



Evaluation
Extended 

Prophylaxis
35 – 42 days

APEX Study Design
R
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Enoxaparin
40 mg Placebo

Betrixaban
80 mg

Follow-up 
safety visit 

30 Days 
After Visit 3
(+5 days)Betrixaban

80 mg

Primary Efficacy Endpoint: Composite of asymptomatic proximal DVT (detected on ultrasound), symptomatic 
DVT (proximal or distal), non-fatal PE, and VTE-related death through Visit 3
Primary Safety Endpoint: ISTH Major bleeding through 7 days after drug discontinuation
Net Clinical Benefit: Composite of primary efficacy and primary safety endpoints

Dose adjustments in severe renal insufficiency (CrCl < 30 mL/min): Betrixaban 40 mg  PO  qd and Enoxaparin 20 mg SC qd

Standard Prophylaxis
10 ± 4 days

Ultrasound 
& Visit 3

Day 35
(+7 days)

Loading dose
160 mg

Double blind, double dummy

1. Cohen AT, et al. N Engl J Med. 2016;375(6):534-544. 2. Cohen AT, et al. Am Heart J. 2014;167(3):335-341. 



Study Design: 
Key Inclusion Criteria
• Age/Risk Factors:

− ≥ 75 yo OR
− 60 - 74 yo with D-dimer ≥ 2x ULN OR
− 40 - 59 yo with D-dimer ≥ 2x ULN and a history of either VTE, or cancer*

• Anticipated to be severely immobilized for at least 24 hours after 
randomization with anticipated length of hospitalization ≥ 3 days

• Hospitalized for one of the following acute presentation:
− Acute on chronic heart failure decompensation
− Acute on chronic respiratory failure
− Acute infection without septic shock
− Acute rheumatic disorders
− Acute ischemic stroke (w/ immobilization)

1. Cohen AT, et al. N Engl J Med. 2016;375(6):534-544. 2. Cohen AT, et al. Am Heart J. 2014;167(3):335-341. 



Primary mITT Efficacy Outcome 

ARR=absolute risk reduction; NNT=number needed to treat (1/ARR); RR=relative risk.
Bevyxxa® [package insert]. South San Francisco, CA: Portola Pharmaceuticals, Inc.

 Enoxaparin 40 mg + placebo 
 Bevyxxa 80 mg

PRIMARY EFFICACY OUTCOME 

OCCURRENCE OF VTE or VTE-RELATED DEATH (COMPOSITE) 

 Enoxaparin 40 mg + 20 mg doses
 Bevyxxa 80 mg + 40 mg doses

80 MG DOSE

EV
EN

T 
RA

TE
  (

%
)

32% RELATIVE RISK 
REDUCTION
RR=0.68 (95% CI 0.55-
0.86)
NNT=50

ARR=2.0%

80 MG & 40 MG DOSES

25%
RELATIVE RISK 
REDUCTION
RR=0.75 (95% CI 0.61-
0.91)
NNT=63

ARR=1.6%

Patients who were 
randomized to receive 
reduced-dose Bevyxxa 
(40 mg) had VTE event 
rates similar to those in 
the enoxaparin arm2
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Enoxaparin

Betrixaban

1.44%

0.93%

Through Visit 3
HR =  0.65 (0.42, 0.99)
ARR =  0.51%
NNT =  196

p=0.043

Through End of Trial*
HR =  0.56 (0.38, 0.84)
ARR =  0.80%
NNT =  125

p=0.004

1.84%

1.04%

Parenteral 
Therapy

Vi
si

t 
3

APEX:  Symptomatic VTE
All Patients Randomized

Composite of Symptomatic Proximal or Distal DVT, Non-Fatal PE, or VTE-related Death

*End of Trial defined as final follow-up visit (30 + 5 days after Visit 3) Gibson et. al. ISTH SSC 2016 – May 27, 2016



Primary Safety Endpoint: ISTH Major Bleeding
Safety Population

Major bleeding events (ISTH) through 7 days after drug 
discontinuation

0.57%
0.67%

p = 0.55

Safety population defined as patients who received at least one dose of active study drug. Analysis by actual treatment. NNH not reported given p=NS.

10

1. Bevyxxa® [package insert]. South San Francisco, CA: Portola Pharmaceuticals, Inc. 2. Data on file. Portola 
Pharmaceuticals. 3. Cohen AT, et al. N Engl J Med. 2016;375(6):534-544.
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Fatal or Irreversible Outcomes
All Patients Randomized

Non-hemorrhage cardiopulmonary death + Non-fatal PE + MI + ischemic 
stroke + Fatal bleeding + ICH

*End of Trial defined as final follow-up visit (30 + 5 days after Visit 3)

Through End of Trial*
HR =   0.70 (95% CI: 0.57, 0.88)
ARR =   1.53%   
NNT =   65

Enoxaparin

Betrixaban

5.17%

3.64%

p = 0.002

Through Visit 3
HR =   0.71 (95% CI: 0.56, 0.91)
ARR =   1.18%   
NNT =   85

p = 0.006

4.08%

2.90%

vi
sit
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Gibson et. al. ISTH SSC 2016 – May 27, 2016



MARINER TRIAL-Rivaroxaban
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Stratum 2
Subjects with 
CrCl> 50mL 
mL/minute
(1:1 ratio)

Stratum 1
Subjects with 

CrCl > 30mL to 
50 mL/minute

(1:1 ratio)

Rivaroxaban 7.5 mg daily

Placebo daily

Rivaroxaban 10 mg daily

Placebo daily

Screening 
Phase

Double Blind treatment phase Post-treatment 
phase

Patient 
enrollment

Day -10 Day 
1

Day 45 Day 75

30
-D

ay
-F

ol
lo

w
-u

p

Raskob GE, et al. Thromb Haemost. 2016.



MARINER Trial: Results
When given to medical patients for 45 days after 
discharge, rivaroxaban did not significantly lower 
rates of symptomatic VTE or VTE-related death vs. 
placebo (P=0.14)
Results were consistent across both trial strata 

Outcome Rivaroxaban Placebo Hazard Ratio

Primary Efficacy:

Symptomatic 
VTE or VTE-

related death

0.83 
(50/6007)

1.10 
(66/6012)

0.76 (0.52-1.09)

Primary Safety:

Major bleeding 0.28 0.15 1.88 (0.84-4.23)

Spyropoulos AC, et al. N Engl J Med. 2018.



Advances in the Management 
of Cancer Associated 

Thrombosis



Guideline Recommendations for          
Treatment of DVT/PE

• In patients with DVT of the leg or PE and no cancer, as long-term (first 3 
months) anticoagulant therapy, we suggest dabigatran, rivaroxaban, apixaban 
or edoxaban over VKA therapy (all Grade 2B). 

• For patients with DVT of the leg or PE and no cancer who are not treated with 
dabigatran, rivaroxaban, apixaban or edoxaban, we suggest VKA therapy over 
LMWH (Grade 2C).

VKA = vitamin K antagonist
Kearon C, et al. Chest. 2016;149(2):293-294.



Patients with Active Cancer: 
Primary Efficacy Endpoint
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None of these comparisons are statistically significant

Schulman S et al. Circulation. 2014; 129;764-72.  Prins MH et al. Thromb J. 2013; 11:21.
Agnelli G et al. Poster at European Society of Cardiology (ESC) Congress. Barcelona, Spain; 2014 Sep 2.
The Hokusai-VTE Investigators. N Engl J Med. 2013; 369:1406-15.

n=221 n=597 n=159 n=208
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Hokusai - VTE

N Engl J Med 2018;378:615-24

• 1050 pts with cancer and DVT or PE
– >97% with active cancer, >70% received cancer therapy

• Primary outcome recurrent VTE or major bleeding

*reduced dose edoxaban 30 mg for CrCl 30-50 
ml/min or wt <60 kg or p-gp inhibitor

Excluded CrCl <30 ml/min



Noninferiority reached for 
combined primary outcome

Recurrent VTE
◦ Edoxaban: 7.9%
◦ Dalteparin: 11.3%

(p = 0.09)

Major bleeding:
◦ Edoxaban: 6.9%
◦ Dalteparin: 4.0%

(p = 0.04)

N Engl J Med 2018;378:615-24



Select-D study
Prospective, randomised, open-label, multicentre pilot phase III 

Rivaroxaban

Study 
population: 

Active cancer 
with 

symptomatic 
DVT and/or 

any PE
ECOG PS < 2

Dalteparin

R

6 months

n=530

Stratification variables:
Stage of disease
Baseline platelet count 
Type of VTE 
Risk of clotting by tumour 
type

15 mg bid for 21 days 
followed by 20 mg od 

200 IU/kg od for the first 30 days 
followed by 150 IU/kg od



VTE recurrence

Dalteparin
(n=203)

Rivaroxaban
(n=203)

VTE recurrences within 6 months, n
DVT or PE
Other location

18 
16
2

8
6
2

6-month VTE recurrence rate, % (95% CI)
6-month lower limb DVT or PE recurrence rate

11% (7–16%)
9% (6-15%)

4% (2–9%)
3% (1-7%)
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Months from trial entry
Numbers at Risk:
Dalteparin 203 171 139 115
Rivaroxaban      203 174 149 134



DOACs in the Management 
of PCI/ACS

Management of patients with separate 
indication for anticoagulation



PIONEER AF-PCI 
Trial Design

Gibson CM, et al. N Engl J Med 2016;375:2423-2434.

Patients with AF undergoing PCI with stenting
(12% STEMI, 18% NSTEMI, 22% UA, 48% SA, 66% DES)

Rivaroxaban 15 mg QD
Clopidogrel 75 mg QD

12 months

Rivaroxaban 2.5 mg BID
Clopidogrel 75 mg QD
Aspirin 75-100 mg QD

1, 6, or 12 months

VKA (INR 2.0-3.0)
Clopidogrel 75 mg QD
Aspirin 75-100 mg QD

1, 6, or 12 months

Primary Endpoint: TIMI major and minor bleeding as well as                                   
bleeding  requiring medical attention

Secondary Endpoint:  CV death, MI, and stroke

VKA (INR 2.0-3.0)
Aspirin 75-100 mg QD

n=2,124 ≤72 hours of PCI

Rivaroxaban 15 mg QD
Aspirin 75-100 mg QD



PIONEER AF-PCI Trial
Individual Bleeding Endpoints

Kaplan-Meier Estimates Hazard Ratio (95% CI)

Overall
Riva +
P2Y12

(n=696)

Riva +
DAPT

(n=706)

VKA +
DAPT

(n=697)

Riva + P2Y12
vs. VKA + DAPT

Riva + DAPT 
vs. VKA + DAPT

Clinically 
significant
bleeding

16.8% 18.0% 26.7% 0.59 (0.47-0.76) 
p<0.001

0.63 (0.50-0.80)
p<0.001

TIMI Major 2.1% 1.9% 3.3% 0.66 (0.33-1.31)
p=0.234

0.57 (0.28-1.16)
p=0.114

TIMI minor 1.1% 1.1% 2.2% 0.51 (0.20-1.28)
p=0.144

0.50 (0.20-1.26)
p=0.134

BRMA 14.6% 15.8% 22.6% 0.61 (0.47-0.80)
p<0.001

0.67 (0.52-0.86)
p=0.002

Gibson CM, et al. N Engl J Med 2016;375:2423-2434.



PIONEER AF-PCI Trial
Major Adverse Cardiac Events

Kaplan-Meier Estimates Hazard Ratio (95% CI)

Overall
Riva +
P2Y12

(N=694)

Riva +
DAPT

(N=704)

VKA +
DAPT

(N=695)

Riva + P2Y12 vs. 
VKA + DAPT

Riva + DAPT 
vs. VKA + DAPT

Adverse CV 
Event 6.5% 5.6% 6.0% 1.08 (0.69-1.68) 

p=0.750
0.93 (0.59-1.48)

p=0.765

CV Death 2.4% 2.2% 1.9% 1.29 (0.59-2.80)
p=0.523

1.19 (0.54-2.62)
p=0.664

MI 3.0% 2.7% 3.5% 0.86 (0.46-1.59)
p=0.625

0.75 (0.40-1.42)
p=0.374

Stroke 1.3% 1.5% 1.2% 1.07 (0.39-2.96)
p=0.891

1.36 (0.52-3.58)
p=0.530

Stent
Thrombosis 0.8% 0.9% 0.7% 1.20 (0.32-4.45) 

p=0.790
1.44 (0.40-5.09)

p=0.574
Total CV 
Events 6.5% 5.6% 6.0% 1.08 (0.69-1.68)

p=0.750
0.93 (0.59-1.48)

p=0.765

Gibson CM, et al. N Engl J Med 2016;375:2423-2434.



RE-DUAL PCI 
Trial Design

Cannon CP, et al N Engl J Med 2017;377:1513-1524.

Patients with AF undergoing PCI with stenting
(50% ACS, 43% SA, 82% DES)

Dabigatran 110 mg BID
Clopidogrel 75 mg QD

Dabigatran 150 mg BID
Clopidogrel 75 mg QD

VKA (INR 2.0-3.0)
Clopidogrel 75 mg QD
Aspirin ≤ 100 mg QD

Primary Endpoint: ISTH major or CRNM bleeding
Secondary Endpoint:  Death, MI, stroke, systemic embolism, unplanned revascularization 

Aspirin stopped:
1 month BMS

3 months DES

n=2,725 ≤120 hours of PCI



RE-DUAL PCI Trial
ISTH and TIMI Major Bleeding

5.0%

9.2%

5.6%

8.4%

1.4%

3.8% 

2.1%

3.9% 

HR: 0.52
(95% CI: 0.37–0.74)

p<0.001

HR: 0.64
(95% CI: 0.43–0.94)

p=0.02

HR: 0.37 
(95% CI: 0.20–0.68)

p=0.002

HR: 0.51
(95% CI: 0.28–0.93)

p=0.03

TIMI Major Bleeding

D110-DT
n=981

D110-DT
n=981

W-TT
n=981

D150-DT
n=763

W-TT
n=764

W-TT
n=981

W-TT
n=764

D150-DT
n=763

ISTH Major Bleeding
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Cannon CP, et al N Engl J Med 2017;377:1513-1524.
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RE-DUAL PCI Trial
Primary Efficacy Endpoint

13.7% 13.4%

HR: 1.04 (95% CI: 0.84–1.29)
Non-inferiority p=0.005

Superiority p=0.74
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Composite endpoint of death or thromboembolic event (MI, stroke or systemic 
embolism) or unplanned revascularization (PCI/CABG)

Cannon CP, et al N Engl J Med 2017;377:1513-1524.
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CHEST:  AFIB 2018 Elective PCI



CHEST:  AFIB 2018 PCI/ACS



Recent Developments in the 
Management of ACS/CAD Patients

Antithrombotic therapy for long term 
secondary prevention
◦ SAPT historical gold standard for ASCVD/CAD
◦ Duration of DAPT
◦ Role of anticoagulation?



Anticoagulation in Patients with CAD

Anand SS and Yusuf S. J Am Coll Cardiol 2003;41:62S-69S.

Moderate-to-high intensity oral anticoagulation versus aspirin

CV death, MI, or stroke
Favors OA Favors Aspirin

Major bleeding: 5.5% vs. 2.6%
OR 2.1(95% CI 1.7 – 2.7)

p<0.00001 



COMPASS Trial Design
Patient with stable CAD (91%), PAD (27%), or both (18%)

Rivaroxaban 2.5 mg BID
Aspirin 100 mg QD Aspirin 100 mg QDRivaroxaban 5 mg BID

Pantoprazole 
40 mg QD

Pantoprazole 
40 mg QD

Pantoprazole 
40 mg QDPlacebo PlaceboPlacebo

Primary Endpoint:  CV death, MI, or stroke
Safety: Modified ISTH major bleeding (fatal bleeding, bleeding into a critical organ, 

reoperation for surgical bleeding, bleeding leading to hospitalization)
Net Clinical Outcome: CV death, MI, stroke, fatal bleeding, or symptomatic bleeding into a 

critical organ 

Eikelboom JW, et al. N Engl J Med 2017;377:1319-1330.

n=27,395 Double-blinded randomization



COMPASS Trial Results
Primary Outcome (CV death, MI, or stroke)

Eikelboom JW, et al. N Engl J Med 2017;377:1319-1330.

4.1%
4.9%
5.4%

Mean follow up of 23 months



COMPASS Trial
Individual Components of Primary Outcome

Outcome
Rivaroxaban 2.5 mg 

BID + Aspirin 
(n=9,152)

Aspirin
(n=9,126)

Rivaroxaban + Aspirin
vs. Aspirin

CV death 1.7% 2.2% 0.78
(0.64-0.96) 0.02

Stroke 0.9% 1.6% 0.58
(0.44-0.76) <0.0001

MI 1.9% 2.2% 0.86
(0.70-1.05) 0.14

Eikelboom JW, et al. N Engl J Med 2017;377:1319-1330.



COMPASS Trial
Major Bleeding Outcomes

Outcome
Rivaroxaban 2.5 mg 

BID + Aspirin 
(n=9,152)

Aspirin
(n=9,126)

Rivaroxaban + Aspirin
vs. Aspirin

Major Bleeding 3.1% 1.9% 1.70
(1.40 – 2.05) <0.0001

Fatal 0.2% 0.1% 1.49
(0.67 – 3.33) 0.32

ICH 0.2% 0.2% 1.43
(0.59 – 2.04) 0.77

Critical Organ 0.5% 0.3% 1.43
(0.89 – 2.29) 0.06

Hospitalization 
for Bleeding 2.3% 1.2% 1.88

(1.49 – 2.36) <0.001

ISTH Criteria 2.3% 1.3% 1.78
(1.41 – 2.23) <0.001

Eikelboom JW, et al. N Engl J Med 2017;377:1319-1330.



Re-emergence of Anticoagulation 
in Chronic ASCVD?

COMPASS considerations
◦ Trial stopped early after 50% of events due to efficacy of 

rivaroxaban 2.5 mg BID plus aspirin vs. aspirin alone
◦ Efficacy absolute Δ = 1.3% (NNT=77)
◦ Major bleeding absolute Δ = 1.2% (NNH=84)
◦ Significant reduction in CV mortality (0.5%)
◦ ≈ 75% of major bleeding events with rivaroxaban were due to need for 

acute care, with no increase in fatal bleeding or ICH

◦ Rivaroxaban 5 mg BID did not provide benefit
◦ Antiplatelet therapy is needed?

◦ Anticoagulation at reduced dose as effective as antiplatelet therapy
◦ Patients with Afib or VTE and chronic ASCVD

◦ Trial stopped early?



Questions?
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