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Home at last? Early discharge for acute

pulmonary embolism
V.F. Tapson* and M.V. Huisman#

A
ntithrombotic treatment for acute deep vein thrombosis
(DVT) or pulmonary embolism (PE) should consist of a
therapeutic dose of low molecular weight heparin

(LMWH) for o5 days, followed by a vitamin K antagonist for
o3 months. LMWH has simplified the initial management of
DVT because it is at least as effective and safe as unfractionated
heparin and can be administered in fixed subcutaneous doses
without laboratory monitoring [1]. These advantages over
standard, unfractionated heparin allow the majority of patients
with DVT to be treated at home without being admitted to
hospital, improve the quality of life and reduce healthcare
costs [2, 3]. While a recent meta-analysis concluded that
LMWH is at least as effective and safe as unfractionated
heparin for the initial treatment of nonmassive PE [4], the
question of starting treatment for PE in the outpatient setting
has been less satisfactorily addressed. While DVT and PE are
clearly manifestations of one pathophysiological process, it
cannot be assumed that they can always be treated the same.
Patients treated for PE appear to be almost four times as likely
(1.5 versus 0.4%) to die of recurrent venous thromboembolism
(VTE) in the following year than patients treated for DVT [5].
While outpatient PE therapy for carefully selected patients
may already be the standard of care [6], for certain experienced
physicians, many practitioners are less secure with this
approach. Based on data from DAVIES et al. [7] in the current
issue of the European Respiratory Journal, one may move closer
to a comfort level.

Previous trials have suggested the feasibility of early discharge
or entire outpatient therapy for acute PE, but have had
limitations including study size, retrospective data collection
and/or lack of randomisation [8–14]. Certain large randomised
outpatient DVT trials have included PE patients, but again,
small numbers have precluded firm conclusions [15].

However, several previous studies have given more reason to
believe that outpatient therapy is feasible [6, 16]. KOVACS et al.
[16] published results from a nonrandomised but prospective

cohort of PE patients managed in the outpatient setting, clearly
outlining inclusion and exclusion criteria. Obvious indications
for admission included haemodynamic instability, but any
patient requiring oxygen also had to be admitted. Other
reasons for hospitalisation included: another medical indica-
tion; severe pain requiring parenteral analgesia; or high risk of
bleeding. Of the 108 PE patients treated in the outpatient
setting, 81 were managed exclusively as outpatients, with an
overall symptomatic recurrence rate of VTE of six (5.6%) out of
108 and a major bleeding rate of only two (1.9%) out of 108.
There were four deaths, none of which were due to PE or major
bleeding. The recurrence rates demonstrated were about the
same as in large randomised trials examining predominantly
or only DVT in the outpatient setting [15, 17, 18]; the major
bleeding rates were as low or lower. While nonrandomised,
this study set the stage for a closer look.

WELLS et al. [14] have already examined the feasibility of
outpatient PE therapy as part of a large outpatient DVT
therapy effort. In the latter study, 34 patients with acute PE
were treated as outpatients. In 2005, WELLS et al. [6] published a
prospective outpatient study in which patients were rando-
mised to one of two LMWH preparations for outpatient
therapy of acute DVT and/or PE (but not randomised to in-
patient versus outpatient therapy). Of the 505 randomised
patients, 90 had acute PE. PE patients were specifically
excluded if they had associated hypotension, hypoxaemia on
room air, or severe pain requiring intravenous narcotics. In the
90 PE patients, only two had a recurrent thromboembolic
event. There were no major haemorrhages. Three patients with
PE died of other causes during the 90-day follow-up. Again,
these results are at least as good as the overall outcome event
rates in patients with DVT only, further suggesting the
appropriateness of outpatient therapy for acute PE.

DAVIES et al. [7] report an outpatient treatment study in patients
with acute PE. The design of the study included an initial
exploratory phase in which physicians were asked to indicate
whether 225 patients with acute PE, all treated as in-patients,
could be discharged early. For each patient deemed unsuitable
for outpatient management, the clinician recorded and clearly
outlined the rationale for exclusion. The same exclusion criteria
were then validated in the subsequent phase of the study, in
which 157 patients with confirmed PE were enrolled and
follow-up was available in all but one of them. In these
patients, who were predominantly treated in the outpatient
setting, the outcomes were remarkably good. No VTE or
major bleeding events occurred. There were only three
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non-PE-related deaths, all of which occurred after the acute
treatment phase. Of the 124 patients who completed a
satisfaction score, 81 (65%) gave a score of 10, indicating
maximum satisfaction. Furthermore, 144 (97%) out of 149
patients indicated that they would prefer outpatient therapy if
they had a subsequent PE. It is worth noting that the study was
not entirely in the outpatient treatment setting but was an early
discharge study. Patients stayed in the hospital for the median
1 day required for objective testing for PE, and LMWH
treatment was given to a proportion of patients during daily
hospital visits. While DAVIES et al. [7] conclude that outpatient
treatment of PE is safe and effective in their population, the
study does have limitations. First, and most importantly,
patients were not randomised. It is known that outcome
outside the clinical trial setting is often rosier than in carefully
controlled studies. In addition, the selection process of study
patients in the second phase of the study was not well
described and it is impossible to tell exactly how patients
entered the outpatient cohort. A reflection of this selection
process may be the very low 1.9% death rate during the 3-
month follow-up, suggesting that a highly selective group of
outpatients had been chosen to be treated out of the hospital,
given that a 3-month mortality of 7–8% has been reported for
patients with PE in recent population-based studies [19].
Nonetheless, the assumed highly selected patients who met the
criteria to be treated as outpatients in phase 2 did have an
excellent outcome [7]. Careful triage of patients is crucial in the
success of any home-treatment programme of patients with
acute VTE and only transparent reporting of inclusion and
exclusion criteria from carefully designed studies will lead to a
higher acceptance of outpatient therapy for acute, stable PE [2].

Prognostic considerations in PE are important to both stratify
patients for more aggressive (e.g. thrombolytic) therapy as well
as to assist in determining which patients are the best
candidates for outpatient therapy for acute PE. Thus, another
drawback in the selection of patients in the study by DAVIES et al.
[7] is the absence of any risk stratification on the basis of
echocardiography, biomarker measurements (including tropo-
nin or brain natriuretic peptide (BNP)) or use of any
prognosticating tool. The presence of right ventricular dysfunc-
tion at echocardiography or computed tomography at pre-
sentation or hospital discharge [20, 21], as well as increased
troponin or BNP plasma concentrations, have all been demon-
strated to be associated with a poorer outcome in patients with
haemodynamically stable PE. However, neither of these
markers have been prospectively validated in a management
study; therefore, the predictive value of these methods is still
uncertain. More recently, heart-type fatty acid-binding protein
has been shown to be a promising early indicator of right
ventricular injury and dysfunction, even when the right
ventricle is normal as assessed by echocardiography [22].

Prognostic models have been developed and validated and
may help determine patients who were at risk for poor
outcomes. The Geneva score has been developed and subse-
quently validated [23] and requires an arterial blood gas
measurement as well as ultrasound of the legs. AUJESKY et al.
[24] recently developed and validated a PE severity index
(PESI) in patients with proven PE, utilising 11 routinely
available clinical parameters and providing physicians with a
bedside PE risk assessment tool, without need for imaging or

laboratory tests. This model appeared to accurately identify
patients with PE at low risk of fatal and nonfatal medical
outcomes. The test characteristics of the Geneva model and the
Aujesky model for predicting 30-day outcomes (mortality, VTE
recurrences and major bleeding) have recently been compared
[25]. The discriminatory power of both prognostic models was
compared, with the PESI quantifying the prognosis of patients
with PE better than the Geneva score. The PESI classified fewer
patients into the low-risk strata than in previous studies.
However, this score was still able to identify ,25% of patients
who had very low risk of an adverse event. It proved very
useful in identifying patients who can undergo initial acute PE
therapy with good outcomes.

The study by DAVIES et al. [7] reinforces the fact that selected
patients can be quickly discharged and safely treated in the
outpatient setting, but a clearer identification of selection
criteria would offer the potential for more widespread
acceptance of this approach. Basic considerations, such as
haemodynamic stability and lack of oxygen requirement, are
intuitive; perhaps applying a previously validated prognostic
score [23, 24] would facilitate a more standardised approach.
Large randomised studies comparing outpatient to in-hospital
treatment of patients with pulmonary embolism would be
useful, and the use of prognostic models might offer greater
guaranteed safety for this approach [25]. Medical therapy
continues to move in the outpatient direction when possible,
with the goals of cost savings and patient satisfaction. A
reduction in iatrogenic problems and nosocomial disease are
potential benefits. Nonetheless, a means by which the approach
to outpatient therapy can be standardised further is crucial.
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25 Jiménez D, Yusen RD, Otero R, et al. Prognostic models for
selecting patients with acute pulmonary embolism for
initial outpatient therapy. Chest 2007; 132: 24–30.

V.F. TAPSON AND M.V. HUISMAN EARLY DISCHARGE FOR ACUTE PE

EUROPEAN RESPIRATORY JOURNAL VOLUME 30 NUMBER 4 615


