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ABSTRACT
Purpose: The evidence for the effectiveness of outpatient treat-

ment of low-risk patients with acute pulmonary embolism (PE)
continues to mount. However, lack of definitional clarity may hin-
der understanding of this emerging management strategy and
impede translation into clinical practice. We describe the range
of definitions provided in the primary outpatient PE literature.

Methods: We undertook a narrative review of the English-
language medical literature indexed in PubMed and Embase
through the end of 2019. We identified studies of outpatient treat-
ment of patients with acute PE.

Results: Fifty-one studies met our criteria. All studies provided
some degree of definition of “outpatient,” even if implicit or broad.
Forty-six studies (90%) reported 1 or 2 sites of patient discharge (or
departure) to home: emergency department (ED)/ambulatory
care unit (n 5 31), inpatient ward (n 5 13), and secondary care
clinic (n5 8). Of the 31 ED-based studies, 9 (29%) delimited dura-
tion of care (from, 24 to, 48 hours). All inpatient studies placed
an outer boundary on the time to discharge within their definition
of outpatient care.

Conclusion: Definitions of outpatient care in the PE literature
vary considerably. The sites, duration, and intensity of care
involved in outpatient PE management prior to home discharge
range from comprehensive specialty clinic care to an ED evalua-
tion, sometimes coupled with 1 to 5 days of additional inpatient
care. Research on the outpatient management of acute PE would
benefit from greater definitional clarity as clinicians, departments,
and health systems seek to translate this research into real-world
clinical practice.

INTRODUCTION
The evidence continues to mount for the safety and effec-

tiveness of outpatient management of select patients with
acute pulmonary embolism (PE).1,2 Recent society guidelines
forPEdiagnosis and treatment inNorthAmerica andEurope
recommend outpatient care for many low-risk patients.3–7

However, what is meant by “outpatient management” of
patients with acute PE is not clear.
Wedescribe 2 scenarios of outpatient PEmanagement that

depict differing levels of care intensity (eg, access to advanced
pulmonary imaging, timeliness of laboratory measurements,
and level of cardiac/pulmonary monitoring). 1) A hemody-
namically stable ambulatory patient walks into an urban level
I academic emergency department (ED) in the US where

she receives a timely diagnosis of PE by an emergency
medicine physician. She is evaluated by a hospitalist and
admitted to an inpatient unit for 24 hours of telemetry
monitoring, frequent vital sign measurements, close nursing
attention, serial troponin testing, an echocardiogram, and a
pulmonology consult.There is no evidenceof right ventricular
dysfunction. She is scheduled for follow-up in the thrombosis
clinic before being discharged home with an anticoagulation
prescription. 2) Imagine the same patient receives a pretest
probabilityassessment fromher familyphysician ina semirural
stand-alone primary care clinic without onsite advanced radi-
ology services. She is referred for a next-morning diagnostic
imaging study at the county’s only hospital across town.
When the study is interpreted as positive, she is called and
asked to return to the clinic that afternoon for a shared
decision-making conversation about site-of-care preferences.
Sheopts to forgohospitalization, receivesthenecessarypatient
education, and is sent homewith an anticoagulation prescrip-
tion and a timely follow-up appointment with her family
physician.
Both the high- and low-intensity treatment scenarios above

illustrate outpatient care of acute PEbut include different ele-
mentsbetweenthe timeofdiagnosis andhomedischarge.The
first, with 24 hours of post-ED inpatient care, is in keeping
with the definition used by the Cochrane Vascular Group in
their 2019 systematic review of outpatient PE management:
“We considered outpatients as people who were discharged
[from the hospital] within 36 hours after the low-risk acute
PE diagnosis and who then completed treatment at home
(outpatient care).”8The second,with comprehensive carepro-
vided in the primary care setting without transfer to a higher
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level of care, is not well described in the literature. A recent
narrative review found no English-language studies of outpa-
tient PEmanagement in the primary care setting.9 However,
the topic has been described in case reports.10–12 Ultimately,
the second treatment scenario above falls clearly within the
boundaries of outpatient care because it provides care without
hospitalization.
The current literature leaves many questions unanswered.

Are these 2 types of outpatient PE management inter-
changeable? Can a study that demonstrates good outcomes
with high-intensity management be used to support the
launch of a low-intensity program? How outpatient PE
management is defined significantly affects a study’s exter-
nal validity, with direct implications for translation to real-
world clinical practice. What does the literature have to
say? What do primary research studies mean when describ-
ing “outpatient management” of patients with acute PE?
To answer this, we undertook a focused narrative review
of the English-language literature to describe the range
of definitions provided for outpatient PE management
and evaluate the elements of care between diagnosis and
discharge.13 Results of this narrative review may foster a
better understanding of this emerging management strat-
egy and facilitate more careful translation of research to
clinical care.

METHODS
Study Selection
We undertook a focused narrative review of the English-

language medical literature on outpatient PE management
indexed in PubMed and Embase through the end of 2019.
Our search algorithm included a combination of synonyms
for the disease “pulmonary embolism” (eg, venous thrombo-
embolism, lung embolism, pulmonary thromboembolism)
and the term “outpatient” (eg, early discharge, ambulatory,
without hospitalization, home treatment).We excluded non-
primary research (eg, reviews and editorials), studies of special
populations (ie, pregnantpatients, those fromanursinghome,
orpatientswithchronicPE), studiesofnonambulatoryPE(ie,
inpatients with hospital-acquired PE), studies not involving
outpatient PEmanagement (eg, those focused onPEpreven-
tion, diagnostics, or development of prognostic tools among
inpatients), and studies re-using data from an original study
that was already included in our analysis.

Data Collection and Review
We screened titles and abstracts of all references and then

full texts as indicated. The principal investigator confirmed
appropriateness of study inclusion. Reviewers abstracted
data from the selected studies using a structured computerized

Table 1. Elements of care that may be included between the time of diagnosis and the time of discharge (or departure) for outpatients with
acute pulmonary embolism

Question Category Examples illustrating the range of care options
Who? Specialty Primary care physician

Secondary or tertiary care physician

Single or multiple providers Consultations and transfers of care

Where? Outpatient clinic Primary care clinic

Secondary care clinic, eg, thrombosis unit in Canada

Emergency care Urgent care center

Ambulatory care unit (eg, in the UK)

Emergency department

Sustained extension of care Outpatient observation unit

Inpatient ward

What? Evaluation and risk stratification

Physical examination, including initial set of vital
signs

Single or serial vital signs

Continuous cardiac rhythm monitoring (via telemetry)

Additional imaging Echocardiography to evaluate for right ventricular
dysfunction

Additional laboratory testing Cardiac biomarkers, eg, troponin

Patient and family education

How long? Shorter duration Outpatient clinic

Intermediate duration Emergency department (may extend to 24-48 h)

Longer duration Outpatient observation unit

Inpatient ward
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data collection instrument.Variables of interest included jour-
nal type (categorized by specialty), outpatient definition (if
present), sites and duration of care, temporal endpoints, and
site(s) of patient discharge.

RESULTS
Our search algorithm identified 385papers. Fifty-one stud-

ies met our review criteria (Appendix Table A1). These were
published in a variety of journals: thrombosis (n5 19), med-
icine (n5 15), general medicine (n5 7), pulmonology (n5
6), emergencymedicine (n5 6), oncology (n5 3), cardiology
(n 5 1), and patient preference and adherence (n 5 1). All
studies provided some degree of definition of outpatient,
even if implicit or broad.We identified the common elements
of care (duration, intensity of care, discharge site) included
between diagnosis and discharge, and report them in Table 1,
categorized by the questions: who, where, what, and how long.
Forty-six studies (90%) reported 1 or 2 sites of patient dis-

charge to home (we included departure from an outpatient
clinic visit as a discharge-equivalent): ED or ambulatory care
unit (sometimes including an observation unit; n5 31), inpa-
tient ward (n 5 13), and specialty (or secondary care) clinic
(n 5 8; Figure 1 and Appendix Table A1). Six studies were
grouped inboththeEDandinpatientcategories,because their
definition of outpatient care allowed home discharge from

either site. Specialty care clinics included a thrombosis clinic
(n 5 5), pulmonology/cardiology clinic (n 5 1), oncology
clinic (n5 1), and 1 that was not clearly specified. Of the 31
ED-based studies, 9 (29%) delimited duration of care (from
, 24 hours to , 48 hours) that would qualify as outpatient
care. Whether this extended care transpired exclusively in
theED,without transferof care toanotherprovideror another
site, was not always clear. All the inpatient studies placed an
outerboundaryonthe timetodischargewithin theirdefinition
of outpatient care (Figure 1). Of the inpatient studies, 10 also
specifiedwhentheclock started(eg, patientpresentation, time
of PE diagnosis, hospital admission).

DISCUSSION
Definitions of outpatient care in the PE literature vary con-

siderably. The nature of care involved in outpatient PE
management between diagnosis and home discharge (or
departure) range from comprehensive specialty clinic care to
EDmanagement, often coupled with 1 to 5 days of inpatient
care.That is,outpatientmanagement,broadlyconceived,often
includes inpatient care. Discharge home directly from theED
without hospitalization was the most common definition.
No studies involved comprehensive care in the primary care

setting, but thepracticehas beendescribed in case reports.10–12

One can draw from the specialty clinic and ED-based

Figure 1. Clinical sites of discharge (or departure) to home among studies of outpatient management of acute pulmonary embolism.� �Five studies were not included in
the figure because their sites of patient discharge were not reported. Six studies are represented twice in the figure because they reported 2 sites of patient discharge
to home, that is, the emergency department and inpatient ward.
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literature for guidance regardingoutpatientPEcare in thepri-
mary care setting.9

The diversity entailed in outpatient PE management in
terms of site, intensity, and duration of predischarge care
(Table 1) might hamper comparison of studies, including
analysis of health care outcomes and cost savings compared
with conventional hospitalization. Lack of definitional clarity
may limit external validity and impede translation into clinical
practice. Others have also raised this concern, noting in a lit-
erature review that “a clear definition of outpatient was
lacking.”14

Recent society guidelines (2016 to 2019) from Europe and
NorthAmericaarecareful todistinguishoutpatientmanagement
(by which they mean management without hospitalization)
from early discharge after a short inpatient stay.3–5 However,
further specification can be lacking. When immediate dis-
charge and home treatment are discussed, the site of dis-
charge (eg, clinic vs ED) is not often identified. Along
with location of care, the intensity and level of care are also
poorly described and widely variable. When early hospital
discharge is discussed in the guidelines, thedurationof inpa-
tient care varies significantly, from, 24 hours after admis-
sion or study randomization, to, 5 days from admission (as
shown in Figure 1). A 5-day inpatient staymay not be inter-
changeable with a 12-hour observation. To our knowledge,
noEnglish-language society guidelines discuss comprehen-
sive primary care clinic-based PE management.9

Limitations
Our literature reviewhas several limitations. Itwas restricted

toEnglish-language studies and used relatively focused search
terms. We adopted this approach in light of pragmatic
resource constraints. Whatever primary studies our search
may have overlooked, however, would be unlikely to under-
mine our observation that outpatient PE management is not
uniformly defined in the literature and encompasses a breadth
of sites, intensity, and duration of care.

CONCLUSION
In conclusion, the meaning of outpatient varies broadly in

the primary English-language literature of PE management.
Greater attention to specifying sites, intensity, and duration
of care will assist readers in understanding the nature of care
thatoccurs forpatientswithacutePEbetweendiagnostic con-
firmation and return to home. The results of this narrative
review have implications for clinicians providing patient care
aswell as for those in operations designingmanagement path-
ways. Comparative research may help guide translation from

higher-intensity care studies of PE management to lower-
intensity settings like the primary care clinic. v
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