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PE and VTE: rising incidence, high costs

Konstantinides S, et al. J Am Coll Cardiol 2016;67:976-990 

Event Cost (in €, 2014)
PE events (inpatients) 3,891-4,197
DVT events (inpatients) 1,685-2,330
DVT events (outpatients) 1,614-1,847
Direct annual VTE costs 1.3-7.1 billion

Costs per event retrieved from literature data, inflated
to 2014 currency and adjusted for Purchasing Power 
Parity: low and high medians are presented. 

Barco S, et al. Thromb Haemost 2014;116:800-808



Objectives and study design

Objective: to determine whether early discharge and out-of-hospital treatment of 
patients with acute low-risk PE with the F Xa inhibitor rivaroxaban is feasible, effective 
and safe

Prospective, investigator-initiated and academically sponsored, international, 
multicenter, single-arm phase 4 management trial with 3-month follow-up (plus one-
year follow-up for survival) 

First dose

Rivaroxaban 
15 mg BID

Home treatment:

Hospital discharge <48 h

Population:

• Acute PE 
suspected

• PE objectively 
confirmed <24 h 
after presentation

In-hospital 
management

Follow-up visits at 
8 days, 3 weeks 
and 3 months

Transthoracic 
echo and 

compression 
ultrasound at 

baseline 
(optional)

For 3 weeks

Rivaroxaban 
15 mg BID

For at least 
3 months

Rivaroxaban 
20 mg OD

(15 mg OD in 
selected patients)

Barco S, et al. Thromb Haemost 2016;116:191–197



Key selection criteria 

 Inclusion criteria: 
• Age ≥18 years
• Objectively confirmed PE
• Absence of RV dysfunction and of free floating thrombi in the heart (echo or CT)

Exclusion criteria: 
• Hemodynamic instability; need for reperfusion treatment of PE

• Active bleeding or known bleeding risk
• Need for oxygen or parenteral analgesics
• Serious comorbidity requiring hospitalization; severe renal/hepatic dysfunction
• PE diagnosed in a patient hospitalized for another reason
• Patient on chronic treatment with any anticoagulant, or antiplatelet agent except ASA ≤100 mg/day
• Pregnancy or lactation
• Life expectancy < 3 months

• Lack of compliance
• Lack of support by family or social background

EU Clinical Trials Register. https://www.clinicaltrialsregister.eu/ctr-search/trial/2013-001657-28/DE



Study flow

Barco S, et al. Thromb Haemost 2016; 116:191–197

Additional baseline tests (echocardiography, CUS of leg veins) 
recommended, not compulsory

Enrollment after eligibility criteria verified and informed consent

Hemodynamically stable patient admitted with clinically suspected PE:
 Start parenteral anticoagulation

 Discharge within 48 hours of admission (max. 2 nights in hospital)

 First dose of rivaroxaban in hospital

 Confirm PE within 24 hours of admission
(Chest CT, V/Q scan or pulmonary angiogram)

3-month follow-up

CUS, compression ultrasound



Sample size calculation, interim analysis, early termination

• H0 that p ≥ 0.03a (probability of recurrent VTE or PE-related death within 3 months) 
tested against H1 that p < 0.03, using a binomial test (2-stage adaptive design based 
on O’Brien Fleming design) 

• Point estimate for 3-month symptomatic VTE recurrence rate, 1.7%b

• A total of 1,050 patients required for 80% power to reject H0 with α ≤0.05
• Interim analysis planned after enrollment and 3-month evaluation of the first 525 

patients in ITT population, with the objective of early termination of the study if H0
could be rejected at the level of α=0.004 (<6 events)

a Based on the largest RCT on home treatment of PE (Aujesky D, et al. Lancet 2011;378:41-48) 
b Based on a meta-analysis of home treatment studies (Zondag W, et al. Eur Respir J 2013;42:134-144), and the EINSTEIN PE trial
(Büller HR, et al. N Engl J Med 2012;366:1287-1297)



Screened – enrolled – analyzed patients

2,917 Patients with suspected
PE assessed for eligibility

63 PE not confirmed by imaging test

2,854 Patients with objectively
confirmed acute PE 2,329 PE confirmed, but excluded due to:

180 Life expectancy < 3 months or no consent
to participation

1,781 At least one of the Hestia criteria, or
contraindications to rivaroxaban

300 Right ventricular dilation/dysfunction, or
free-floating thrombi in the right atrium or
ventricle, without any of the Hestia criteria

68 Other reasons for exclusion

525 Primary (ITT) analysis

519 Safety population

497 Per-protocol population



Patient Demographics
Age, mean (SD; range) 56.7 (16.6; 18-90) y

Women 240/525 (45.7%)

Caucasian 517/525 (98.5%)

Functional Parameters and Biochemical Markers
Body mass index, mean (SD) 27.8 (5.0) kg/m²

Systolic/diastolic BP, mean (SD) 137/80 (19/12) mm Hg

Heart rate, mean (SD) 78 (13) b.p.m.

Oxygen saturation, mean (SD) 97% (2)

Creatinine clearance < 30 mL/min 2/525 (0.4%)

Creatinine clearance 30 to 50 mL/min 27/525 (5.1%)

Hs troponin T , median (IQR) 8 (5-13) pg/mL

NT-proBNP, median (IQR) 88 (49-188)

Risk Factors for Pulmonary Embolism and Comorbidities
Estrogen use 81/520 (15.6%)

Immobilization (for at least 3 days) 54/520 (10.4%)

Previous deep vein thrombosis 82/515 (15.9%)

Previous pulmonary embolism 39/521 (7.5%)

Recent major surgery (within past 30 days) 37/523 (7.1%)

Recent major trauma (within past 30 days) 23/524 (4.4%)

Long travel (> 4 hours, within past 30 days) 66/517 (12.8%)

Active cancer 32/518 (6.2%)

Chronic obstructive pulmonary disease 26/518 (5.0%)

Chronic heart failure 7/524 (1.3%)

Simplified PESI ≥ 1 106/525 (20.2%)

Baseline characteristics



Primary Efficacy Outcomea

Recurrent venous thromboembolism or fatal PE (ITT population)  

One-sided upper 99.6% CI & p-value

3/525 (0.6%)

2.1%; p<0.0001

Recurrent PE (95% CI) 3/525 (0.6%; 0.1-1.7%)

Recurrent deep vein thrombosis 0

Death related to PE 0

Recurrent venous thromboembolism or fatal PE (PP population)  

One-sided upper 99.6% CI & p-value

2/497 (0.4%)

1.3%; p<0.0001

Recurrent venous thromboembolism or fatal PE (worst case scenario)  

One-sided upper 99.6% CI & p-value

5/525 (0.95%)

1.99%; p<0.0015

Primary efficacy outcome

a Adjudicated by an independent clinical events committee.



Safety Outcomesa

Major bleedingb (95% CI) 6/519 (1.2%; 0.4-2.5%) 

Any clinically relevant bleeding (95% CI) 31/519 (6.0%; 4.1-8.4%)

At least one serious adverse event (SAE; with 95% CI) 58/519 (11.2%; 8.6-14.2%)

Safety outcomes

a Adjudicated by an independent clinical events committee.
b As defined by the criteria of the International Society of Thrombosis and Haemostasis (ISTH).



Further trial outcomes

Secondary Efficacy Outcomesa

SAE requiring prolonged initial hospitalization, or 
rehospitalization

54/525 (10.3%)

Time between initial presentation and first 
rehospitalization, median (IQR)

29 (7-56) days

Duration of hospital stay due to SAE, median (IQR) 6 (3-8) days

Rehospitalized due to suspected recurrent PE or bleeding 12/525 (2.3%)
Final diagnosis:

Pneumonia 4/525 (0.8%)
Recurrent PE 2/525 (0.4%)
Major bleeding 4/525 (0.8%)
Clinically-relevant-non-major bleeding 1/525 (0.2%)
Other 1/525 (0.2%)

Death from any cause within 3 months (95% CI) 2/525 (0.4%; 0.1-1.4%)

Advanced cancer as cause of death 2

a Adjudicated by an independent clinical events committee.



Conclusions

• In patients with acute low-risk PE (including absence of RV dysfunction and 
intracardiac thrombi), early discharge and home treatment with rivaroxaban
was feasible, effective, and safe.

• The results of HoT-PE support the selection of appropriate PE patients for 
ambulatory treatment with a direct oral anticoagulant, possibly helping to 
reduce hospital-related complications and rationalize the use of healthcare 
resources.
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