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VTE
= severe cause of morbidity and 
mortality in medically ill patients

• 10 million annual cases reported worldwide 

• individual lifetime risk of >8%

• VTE represents the third leading cause of vascular disease

Secemsky EA, J Am Heart Assoc, 2018

Venous Thromboembolism
(VTE)

Deep Vein Thrombosis
(DVT)

Pulmonary Embolism
(PE)



Risk of developing VTE in 
the medically ill

Þ Development of VTE Risk Assessment Models (RAMs) 

Alex C. Spyropoulos, Gary E. Raskob,Thromb Haemost, 2017

0-1: low risk VTE < 1.0%
2-3: moderate risk  ~ 1.0-1.5%

4≥: high risk ≥ 4%

ÞIdentify  patient sub group that 
will benefit 



Acute hospitalization period: (~ 6–14 days) patient immobility and 
disease severity

Post-hospital discharge period: (up to 90 days) disease-specific 
exacerbation of a patient’s underlying illness 

The majority (~80 %) of VTE events occur in the first 45 days after 
hospital discharge

Chronic medical illness phase: 
a chronic medical condition.

Noel C. Chan, Circulation Research, 2019
Alex C. Spyropoulos, Gary E. Raskob,Thromb Haemost, 2017

When is a VTE most likely 
to occur? 



Spyropoulos A., Cardiovascular and Renal, 2007 

The Coagulation Cascade 
Targets of DOACs



Pharmacokinetic profile 
of DOACs

Almarshad F, Am J Blood Res, 2018



Evaluating DOACs for 
extended VTE treatment

APEX
MAGELLAN
ADOPT
EXCLAIM

RCTs
LMWH vs DOACs

relative risk reduction (RRR) in 
ultrasonographic DVT was modest (~25 

%) in the extended therapy groups at ~35 
to 42 days

Alex C. Spyropoulos, Gary E. Raskob,Thromb Haemost, 2017
Liew, A.Y.L., Piran, S., Eikelboom, J.W. et al. J Thromb Thrombolysis, 2017

decrease in symptomatic DVT
Relative Risk (RR) = 0.52, 95 % CI 0.35–0.77

& symptomatic non-fatal PE [RR = 0.61, 95 % 
CI 0.38–0.99] 



x2 increase in major 
bleeding 

RR = 2.08, 95 % CI 1.50–2.90

net-clinical benefit of 
extended 

thromboprophylaxis
????



MARINER trial
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Randomized, double-blind, placebo-controlled, 
multinational (36 countries) 

clinical trial 
with intention to treat analysis

Randomization was performed with the use of an interactive Web-based 
system, with stratification according to: 

Ø country 
Ø creatinine clearance 

METHODS



Placebo

Trial Regimen and Follow-up 

1:1 ratio 

10 mg 
per day

7.5 mg 
per day

Creatinine
Clearance

(ml/min)

Rivaroxaban

≥50

30-50

Ø Duration: 45 days

Ø Patients were instructed to report symptoms or signs associated with 
Ø deep vein thrombosis, 
Ø pulmonary embolism, 
Ø bleeding

Ø Follow up of all the patients: at approximately 7 days, 21 days, and 45 days, after 
randomization, regardless of whether they continued to take rivaroxaban or placebo.

randomization



Primary Efficacy Outcome 
composite of any symptomatic VTE

or
death related to VTE

(i.e., death due to pulmonary embolism, ) 

Outcome Measures 

Secondary Efficacy Outcomes (prespecified)
1)symptomatic nonfatal VTE 
2)death related to VTE
3)composite of nonfatal VTE or death from any cause
4)composite of non fatal symptomatic VTE, myocardial infarction
nonhemorrhagic stroke, or cardiovascular death 
5)death from any cause. 

analyzed separately

Principal Safety Outcome à major bleeding

Other Safety Outcomes à were nonmajor clinically relevant bleeding, other             
bleeding, and adverse events



Patients 
ü ≥ 40 years old

ü hospitalized for 3 -10 consecutive days

ü with one of the following conditions: 
i. heart failure with a left ventricular ejection fraction of 45% or less
ii. acute respiratory insufficiency 
iii. exacerbation of chronic obstructive pulmonary disease
iv. acute ischemic stroke
v. acute infectious or inflammatory disease, including rheumatic diseases

ü additional risk factors for venous thromboembolism:
Modified IMPROVE VTE risk score ≥4 

or
2-3 risk score + plasma d-dimer level of more than twice the upper limit of 

the normal range

ü thromboprophylaxis with low-molecular-weight heparin or 
unfractionated heparin during the index hospitalization 



Excluded Patients 
• conditions treated with anticoagulant or dual antiplatelet therapy 

• active cancer

• a history of recent bleeding (within 3 months) or high risk of bleeding!

• other contraindications to rivaroxaban



8,9%



The base line 
characteristics of the 

patients were similar in 
the two trial groups 



RESULTS







Safety was enhanced by: 

1. initiating rivaroxaban at discharge

2. excluding patients  in high risk of bleeding

3. reducing the dose to 7.5 mg daily in patients with moderate renal 
impairment





dose reduction
careful exclusion of the patients 
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DISCUSSION

Navkaranbir S. BajajID et 
al. PLOS Medicine 2019



Navkaranbir S. BajajID et al. Extended prophylaxis for venous thromboembolism after hospitalization for medical illness: A 
trial sequential and cumulative meta-analysis. PLOS Medicine 2019



Navkaranbir S. BajajID et al. Extended prophylaxis for venous thromboembolism after hospitalization for medical illness: A 
trial sequential and cumulative meta-analysis. PLOS Medicine 2019



COMPERING WITH PREVIOUS CLINICAL TRIALS

• VTE-related death in the placebo group (0.77%) was 
higher than in trials of other direct oral anticoagulants. 

GOAL 
ACHIEVED

active cancer  
gastrointestinal ulcer 
bronchiectasis
bleeding in the previous 3 months 
receiving dual antiplatelet therapy 

A. In MAGELLAN trial involving medically ill patients, treatment with 
rivaroxaban (10 mg/daily for 35 days) ↓ VTE but ↑ major bleeding.

ØSafety was enhanced by: 
1. initiating rivaroxaban at discharge, 
2. excluding patients identified as high risk 

for bleeding in the previous trial.

Goal of the MARINER trial was to improve the safety 
of rivaroxaban in this population. 



ØIn MARINER trial, treatment with rivaroxaban (7.5 mg/daily for 
45 days) 
1. low incidence of bleeding in patients with moderate renal insufficiency 
2. but not with a lower risk of the primary efficacy outcome than placebo. 

GOAL 
ACHIEVED

STRATEGY OF DOSE REDUNCTION TO IMPRONE SAFETY HAS 
AN ABSOLUTE LIMIT, AFTER THAT LIMIT REACH THERE IS NO 
ABSOLUTE EFFECT

COMPERING WITH PREVIOUS CLINICAL TRIALS
B. In MAGELLAN trial involving patients with renal insufficiency (have 
higher thrombotic and bleeding events), treatment with rivaroxaban
(10 mg/daily for 35 days) 

1. effective in patients with moderate renal insufficiency
2. but associated with ↑ bleeding. 



-validated risk score  
-elevated d-dimer levels

-inclusion criteria 
represent 25-30% of all 
hospitalized medical 
patients.

Strengths

-incidence in the placebo 
group was 1.1% rather 
than the expected 2.5%. 

-difficulty in defining 
VTE–related death, ONLY 
14 AUTOPSES
-possible underdosing of 
patients with moderate 
renal impairment. 
-not record all the 
patients who were 
assessed for inclusion 

Limitations



MARINE TRIAL

Rivaroxaban treatment 
1)was not associated with a significantly lower risk of the primary efficacy outcome of fatal 
or symptomatic VTE than placebo. 
2)had no effect on the risk of VTE–related death

3)it was associated with fewer symptomatic VTE events than placebo 

4)The incidence of major bleeding during treatment with rivaroxaban was low (0.28%; 
difference in risk vs. placebo, 0.13 percentage points). 
5)the implementation of extended thromboprophylaxis with appropriate selection of 
medically ill patients may reduce the health burden of nonfatal VTE in this population.

6)Although we observed fewer symptomatic VTE with rivaroxaban than with placebo, no 
significant difference in VTE–related mortality was observed. 

In conclusion
A) NO significant benefit of this 
rivaroxaban regimen 

B) Usefulness of extended 
thromboprophylaxis remains uncertain 
(low incidence of events and lack of 
effect on VTE–related death) 



FUTURE STUDIES

A. USE ALL CAUSE MORTALITY

C. FOCUS ON HIGH RISK PATIENTS INSTEAD OF REDUCTION THE DRUG 
DOSE

B. STRATEGY MINOR BLEEDING TO PREVENT HEART ATTACK 
EQUASITION
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