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Outpatients versus inpatient 
treatment with acute pulmonary 
embolism: an international, 

open-label, 
randomized, 
non-inferiority trial 

Aujesky D Lancet 2011;578:41-48



Methods
Study design and participants 

• 19 emergency departments

• Adults (>18 years of age)

• Acute, symptomatic and objectively verified 
pulmonary embolism
– Low risk of death (PE severity index risk classes I or II)



Score of < 66 is risk class I 
66-85 risk class II

86-105  risk class III
106-125 risk class IV
>125 risk class V



Methods
Study design and participants 

• 19 emergency departments

• Adults (>18 years of age)

• Acute, symptomatic and objectively verified 
pulmonary embolism
– Low risk of death (PE severity index risk classes I or II

• Computer-generated randomization 
sequence in 1:1 ratio to initial outpatient
– Discharged from hospital 24h after randomization 

Enoxaparin/VCA



Exclusion 
criteria







• The primary outcome was:

– symptomatic, recurrent venous 
tromboembolism within 90 days

• Secondary clinical outcome:

– Safety outcome

• Including major bleeding within 14 or 90 days

– Mortality within 90 days



Baseline characteristics
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Results
Effectiveness and safety outcomes



Medical resources used by 
treatment group
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Interpretation 

• In selected low-risk patient with 
pulmonary embolism, outpatient care can 
safely and effectively be used in place of 
impatient care 



Oral Rivaroxaban
for 

Symptomatic 
Venous Thromboembolism

The EINSTEIN investigators

N Engl J Med Dec 2010; 363:2499-510



Background 

• Acute venous trhomboembolism is a common 
disorder

– DVT or PE

– 1-2 cases / 1000 persons (in general population)

• Short-term treatment is effective

– The risk of recurrent disease reduced from ≈ 25%  
to ≈ 3% during the first 6 to 12 months of therapy

• The risk of recurrence remains after treatment 
ends

– 5-10% during the first year 

INR in the therapeutic 
range

57.7% of the time
Above 3.0 for 16.2% of the time
Below 2.0 for 24.4% of the time



• Rivaroxaban:
– Αναστολέας του παράγοντα Xa

– Χορηγείται από το στόµα

– Απλό, καθορισµένης δόσης φάρµακο για τη
θεραπεία της εν-τω βάθει θρόµβωσης και την
συνέχιση της αγωγής

– ∆εν απαιτείται τακτικός εργαστηριακός
έλεγχος.

Molecular Weight: 435.88132 [g/mol]
Molecular Formula: C19H18ClN3O5S



2 studies

• Open label

• Randomized

• Event-driven

• Non-inferiority  study

• Double-blind

• Randomized

• Event-driven

• Superiority study



EINSTEIN program

• Three randomized trials of rivaroxaban:

– One for the treatment of acute deep-vein 
thrombosis (the Acute DVT Study)

– One for the treatment of acute pulmonary 
embolism (the Acute PE Study)

– One for continued treatment in patients who 
have receive treatment for acute DVT or PE



Purpose of the study 

• Primary efficacy outcome (for both 
studies)

– Recurrent venous thromboembolism

• Principal safety outcome

– Major bleeding or clinically relevant 
non-major bleeding 

• Initial-treatment study

– Major bleeding

• In the continued-treatment study





Superiority study 34.1% completed 
Acute DVT study

19.1% the Acute 
PE study



Clinical outcome
acute DVT study



Time course of recurrent acute VT
Kaplan-Maier



Time course of recurrent acute VT

Kaplan-Maier



Principal safety outcome
first major or clinically relevant nonmajor bleeding



Conclusions 

• Rivaroxaban offers a simple, single-drug 
approach to the short-term and continued 
treatment of venous thrombosis 

that 

may improve the benefit-to-risk 
profile of anticoagulation



Chronic Thromboembolic
Pulmonary Hypertension (CTEPH)

Results from an international 
prospective registry

Pepke-Zepa j Circulation 2011 Oct 3



Background / purpose 

• Chronic thromboembolic pulmonary 
hypertension (CTEPH) is often a sequel of 
venous thromboembolism with fatal natural 
history; however, many cases can be cured 
by pulmonary endarterectomy.

• The clinical characteristics and current 
management of patients enrolled in the 
international CTEPH registry was 
investigated



Newly diagnosed 
( ≤6 months)



Patients Characteristics at 
Diagnosis
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History

of 
Venous 

Thrombo-
embolism



Diagnosis Evaluation









Targeted Therapy Initiated 
at 

Diagnosis



Conclusion

• Despite similarities in clinical 
presentation, operable and nonoperable
CTEPH patients may have distinct 
associated medical conditions

• Operability rates vary considerably across 
countries 


