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Admission rates for emergency
department patients with venous
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embolism patients: a US perspective
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Objective Introduction of target specific anticoagulants and recent guidelines encourage outpa-
tient management of low risk patients with venous thromboembolism. We describe hospital ad-
mission rates over time for patients presenting to US emergency departments (EDs) with deep
vein thrombosis (DVT) and pulmonary embolism (PE) and estimate the proportion of low-risk PE
patients who could potentially be managed as outpatients.

Methods We performed a structured analysis of the National Hospital Ambulatory Medical Care
Survey (a nationally representative weighted sampling of US ED visits) database for the years
2006-2010 including all adult patients with a primary diagnosis of DVT or PE. Simplified pulmo-
nary embolus scoring index (sPESI) scores were determined in patients with PE to identify low
risk patients.

Results There were an estimated 652,000 and 394,000 ED visits for DVT and PE over the 5-year
period (0.17%). Mean (SE) age was 59 (1.3), 50% were female, and 40% were > 65 years. Ad-
mission rates for DVT and PE were 52% and 90% respectively with no significant changes over
time. In patients with DVT, predictors for admission were age (odds ratio, 1.03 per year of age
[95% confidence interval, 1.01 to 1.05]) and race (odds ratio, 4.1 [95% confidence interval, 0.9
to 19.8] for Hispanics and 2.9 [1.2 to 7.4] for Blacks). Of all ED patients with PE, 51% were low
risk based on sPESI scores.

Conclusion Admission rates for DVT and PE have remained high and unchanged, especially with
PE, minorities, and in older patients. Based on sPESI scores, up to half of PE patients might be
eligible for early discharge or outpatient therapy.

Keywords Pulmonary embolism; Low-risk; Simplified pulmonary embolus scoring index score;
Outpatients; Emergency service, hospital
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What is already known

Capsule
Summary

What is new in the current study

Venous thromboembolism is common and potentially fatal, however low risk patients with deep vein thrombosis and
pulmonary embolism have a low rate of adverse events and can be managed as outpatients. Introduction of the novel
oral anticoagulants has made it easier than ever to discharge low risk patients from the emergency department.

Most patients with pulmonary embolism seen in US emergency departments are admitted to the hospital even though
up to half may be at low risk for adverse events based on the simplified pulmonary embolus scoring index score and
could potentially be eligible for outpatient management.

INTRODUCTION

Venous thromboembolism (VTE) is a disease spectrum ranging
from asymptomatic deep vein thrombosis (DVT) to fatal pulmo-
nary embolism (PE). Each year there are approximately 1 million
cases of VTE and over 500,000 hospital admissions in the United
States with estimated annual costs exceeding 10 billion dollars."®
According to the Centers for Disease Control and Prevention, VTE
kills more people each year than breast cancer, human immuno-
deficiency virus, and traffic accidents combined.** Given the po-
tential for a fatal outcome and limited therapeutic options, pa-
tients with VTE have traditionally been admitted to the hospital
and started on bridging therapy with a parenteral heparin (either
low molecular weight or unfractionated) followed by the oral vi-
tamin K (VKA) antagonist warfarin. However, there is growing ev-
idence that selected patients with VTE, who are at low risk of re-
currence or bleeding, can be safely managed as outpatients. Sev-
eral single and multicenter randomized trials have compared in-
patient and outpatient management of DVT using standard care
with unfractionated (UH) or low molecular weight heparin (LMWH)
followed by traditional oral anticoagulants.’™° These studies have
demonstrated that outpatient management using a fixed daily
dose of LMWH followed by oral anticoagulation is at least as ef-
fective and well tolerated as in the inpatient setting. While the
evidence supporting early discharge or outpatient management
of low risk PE patients is less robust, it is mounting. A study of
patients with low-risk PE (based on pulmonary embolism severity
index scores) who were randomized to receive outpatient or in-
patient treatment with enoxaparin followed by an oral VKA dem-
onstrated that outpatient care was as safe and effective as inpa-
tient management." A systematic review and meta-analysis also
concluded that the rate of adverse events associated with outpa-
tient management of PE was low (the 30 day mortality rate was
1.58% [95% confidence interval, 0.71% to 2.80%]).> Most re-
cently, a study by Beam et al.” demonstrated the safety of a strat-

Clin Exp Emerg Med 2016;3(3):126-131

egy of immediate discharge and home treatment with rivaroxa-
ban of low risk VTE patients in two US emergency departments.

As a result of the above evidence, recent guidelines issued by
the American College of Chest Physicians (ACCP) encourage out-
patient management of low risk DVT patients and early discharge
of low risk PE patients.* While outpatient treatment of DVT has
become more acceptable in the US, many physicians still have
concerns regarding outpatient management or early discharge of
low risk PE patients. Identification of patients with PE at low risk
of complications has been simplified with the development and
validation of scoring systems such as the pulmonary embolism
scoring index (PESI) and the simplified pulmonary embolism scor-
ing index (sPESI)."'

The outpatient approach to low risk DVT and PE management
has recently become more attractive. This is because the newer
target specific oral anticoagulants have a rapid onset precluding
the need for parenteral bridging therapy (e.g., rivaroxaban, apixa-
ban), do not require routine anticoagulation testing, have fewer
drug-drug interactions, and have no food-drug interactions typi-
cal of warfarin (e.g., rivaroxaban, apixaban, dabigatran, edoxa-
ban).'®?' Additionally, changes in the healthcare system and fi-
nancial constraints are leading to a decrease in the number of
patients admitted, especially those admitted for short periods.

The goals of the current study were to compare admission
rates of US ED patients presenting with PE and DVT over time and
to explore the association between predictor variables and hospi-
tal admission. We also estimated the proportion of low-risk ED
patients with PE who might be eligible for outpatient manage-
ment or early discharge.

METHODS

Study design
We conducted a retrospective analysis of data previously collect-
ed by the National Hospital Ambulatory Medical Care Survey (NH-
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AMCS).#% The study was exempt from institutional review board
since the data are available for public access.

Patients and source of data

NHAMCS is part of the ambulatory component of the National
Health Care Survey that measures health care use across various
types of providers and was inaugurated in 1992 to gather and
disseminate information about the health care provided by hos-
pital EDs to the population of the US. This national probability
sample survey, conducted by the Division of Health Care Statistics
of the National Center for Health Statistics, Centers for Disease
Control and Prevention, samples the target universe of in-person
visits made in the US to EDs of non-Federal hospitals. The sam-
pling frame consists of hospitals listed in the April 1991 Specialty
Medical Group Hospital Database. Hospital weights are applied to
make national estimates. Each sampled hospital provides records
for a randomly assigned 4-week reporting period. Data abstrac-
tion was performed by local hospital staff who were trained by
experts from the US Census Bureau using a standardized abstrac-
tion form. The abstractors examined all documents in the medical
record, including triage sheets, physician history and physical ex-
amination results, nursing records, and physician orders. The ab-
stracted data could include up to 3 possible patient reasons for
the visit, 3 physician diagnoses, and cause or causes of injury, as
well as a list of all procedures performed and medications ordered
or continued. For this analysis, DVT and PE cases were identified
using the physician primary diagnoses. The NHAMCS uses the In-
ternational Classification of Diseases, ninth revision, Clinical Modi-
fication, to code the diagnoses. A DVT or PE case for this study
was defined as any physician diagnosis citing codes 453.4, 453.41,
453.42, 453.5, 453.6 (DVT) or 415.11, 415.19, 416.2 (PE) of the In-
ternational Classification of Diseases, 9th revision, Clinical Modi-
fication, 2.3.

The NHAMCS databases for the years 2006 to 2010 were down-
loaded from the National Center for Health Statistics web site.
Data collected included patient demographics; mode of arrival;
time, day, and month of arrival; insurance status; medication pre-
scriptions; practitioner type, and disposition. To calculate inci-
dence rates of DVT and PE, we obtained estimates of the popula-
tion from the US Census Bureau.

Measures and outcomes

The primary outcomes were hospital and intensive care unit ad-
mission. Secondary outcomes were procedures, medications ad-
ministered in the ED, sPESI scores and mortality during the ED
visit. The sPESI is a clinical prognostic model based on data from
nearly 4,000 patients with suspected PE of whom over 1,000 had
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confirmed PE."® Any score of 1 or more is considered high risk. In
the validation study the prognostic accuracy of the original and
simplified PESI did not differ.”® Patients classified as low risk by
the sPESI score had a 30-day mortality of 1.1% (95% confidence
interval, 0.7% to 1.5%) compared with 10.9% (95% confidence
interval, 8.5% to 13.2%) in the high-risk group.

Data analysis

Data were analyzed with IBM SPSS Statistics ver. 22.0 (IBM Corp.,
Armonk, NY, USA). Examined elements included demographic in-
formation, initial vital signs, provider information, insurance sta-
tus, procedures performed, medications prescribed while in the
ED, and follow-up information. National estimates were obtained
using the assigned NHAMCS patient visit weights.

Patients were classified into two groups based on their present-
ing diagnosis; DVT or PE. Patients with PE were further classified
based on their sPESI scores. Descriptive statistics were calculated,
and group comparisons were performed using univariate (x* and
analysis of variance) and multivariate (logistic regression for bi-
nary data or linear regression for continuous data) analyses to de-
termine associations of age, gender, race, medications prescribed,
and sPESI scores with admission. Admission rates over time were
evaluated using unweighted linear regression with the rates as
the dependent variable and year as the independent variable.

RESULTS

There were an estimated 652,000 and 394,000 ED visits for DVT
and PE out of 625 million visits over the 5-year period (0.17%).
ED visit rates per 1,000 population were 2.1 and 1.3 for DVT and
PE, respectively. Overall, 50% of patients were female, 7200 were
non-Hispanic white, 20% were non-Hispanic black, and 7% were
Hispanic. Mean (SE) age was 59 (1.3) years, and 40% were over
age 65. A summary of demographic characteristics by type of VTE
is presented in Table 1. Admission rates for DVT and PE were 52%

Table 1. Patient characteristics

Characteristics Deep vein thrombosis  Pulmonary embolism

Female 326,989 (52) 192,667 (49)
Mean age (SE) 58(1.8) 61 (2.0
Race/ethnicity
Non-Hispanic white 466,540 (72) 290,119 (74)
Non-Hispanic black 126,593 (19) 79,749 (20)
Hispanic 57,764 (9) 20,614 (5)
Other 1,363 (< 1) 3,546 (1)
Admitted 335,873 (52) 355,452 (90)
Intensive care unit 9,589 (2) 61,508 (16)
Died in emergency department 0(0) 15,001 (4)

Values are presented as number (%) unless otherwise indicated.
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Fig. 1. Trends in hospital admission rates over time.

and 90% respectively, with no significant trends for either over
time (Fig. 1). Intensive care unit admission rates for DVT and PE
were 2% and 16%, respectively.

Of all PE patients, 21% presented with a heart rate greater than
110 and 4% presented with a systolic blood pressure of less than
100 mmHg. Although not included in the sPESI score, fever (de-
fined as a triage temperature of greater than 37.9 degrees Cel-
sius), was present at a rate of 2% in each of the PE and DVT co-
horts. Hypoxia, defined as a pulse oximetry of less than 94%, was
present in 20% of PE patients. Of all PE patients, 51% were con-
sidered low-risk based on sPESI scores. There was no significant
trend in low-risk sPESI patients over time. Of PE patients who
were admitted, 54% were considered as low risk. PE patients were
more likely to be admitted in hospitals which were in a Metro-
politan Statistical Area (MSA) than in hospitals in non-MSA areas
(95% vs. 56%, P=0.002).

Anticoagulant medications prescribed to patients with DVT and
PE are presented in Table 2. Patients with PE were more than 4
times more likely to receive unfractionated heparin than patients
with DVT (odd ratio, 4.4; 95% confidence interval, 1.8 to 11.0).

In patients with DVT, predictors for admission were age (odd
ratio 1.03 per year [95% confidence interval, 1.01 to 1.05]) and
race (odd ratio 4.1 [95% confidence interval 0.9 to 19.8] for His-
panics and 2.9 [1.2 to 7.4] for Blacks). In patients with PE the num-
ber of non-admissions was too small to perform multivariate anal-
ysis with more than one predictor. Other than MSA (described
above), only systolic blood pressure was predictive of admission
(odd ratio, 1.05 per unit mmHg; 95% confidence interval, 1.01 to
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Table 2. Anticoagulants prescribed while in emergency department

Anticoagulant Deep vein thrombosis Pulmonary embolism

Fondaparinux 1,802 (0.3) 2,208 (0.6)
Warfarin 136,725 (21) 39,825 (10)
Enoxaparin 299,125 (46) 136,535 (35)
Heparin 83,374 (13) 139,228 (35)

Values are presented as number (%).

1.10). The sample size was too small to identify predictors of ad-
mission in low risk PE patients.

DISCUSSION

Our results, which are based on a large nationally representative
administrative database, demonstrate that nearly half of all DVT
patients and the majority of PE patients seen in US emergency
departments are admitted to the hospital. Furthermore, these ad-
mission rates did not change substantially during the 5 years from
2006 to 2010. Thus, despite mounting evidence and guidelines
suggesting that outpatient management of both DVT and low risk
PE is safe, it appears that, at least through 2010, discharge from
a US ED was unlikely. Despite the limitations of a retrospective
database and the lack of information regarding social support
systems and bleeding risk, our study suggests that a large number
of ED patients with PE (as many as half) are at low risk of adverse
events, and could potentially be considered for outpatient man-
agement either directly from the ED or after a brief observation
period in the ED or inpatient unit. Other studies have also esti-
mated that fifty percent of patients with PE could be treated as
outpatients.?

It is not surprising that increasing age was associated with ad-
mission, since these patients tend to have more co-morbidities
and thus be at higher risk. However, it is unclear why minorities,
such as Hispanics and blacks, were more likely to be admitted
than whites, independent of sPESI scores. It is possible that mi-
norities were less likely to have regular medical care or strong so-
cial support systems, which may have led physicians to admit pa-
tients despite their being otherwise at low risk of adverse events.

While our analysis is fairly current, the novel anticoagulants
that have been approved for both DVT and PE were introduced
after the study period. Furthermore, the ACCP guidelines for the
management of patients with VTE recommending outpatient ma-
nagement and early discharge were only released in 2012. Thus it
is not clear what impact, if any, they may have made on the ad-
mission rates of ED patients with VTE. Our study found very low
rates of ED discharge for patients with PE. Despite the fact that
most patients with PE in the US are admitted to the hospital, there
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is evidence that early discharge of low risk patients is safe.
Routine admission of patients with VTE results in a large eco-

1-13

nomic burden.?® A study based on a large, nationally representa-
tive database including 25 million US patients found that the av-
erage costs for hospitalizing a single patient with DVT or PE were
9,805 and 14,106 US dollars respectively. The higher costs associ-
ated with hospitalization of PE patients were likely due to a lon-
ger hospital length of stay (7.0 vs. 5.6 days for PE vs. DVT, respec-
tively) as well as increased use of inpatient professional services.®
Based on our study and assuming that 5 of 10 patients with PE
are at low risk of adverse outcomes and could be considered for
early discharge or outpatient management, the potential estimat-
ed savings exceed 2 billion US dollars (394,030 x 50% x 14,106
US dollars) over the 5 years study period.

The fact that many ED physicians are unaware of, or do not
follow, the ACCP guidelines for the management of VTE are sup-
ported by a recent study by Pollack et al.”® Results from EMPEROR
(Multi-center Emergency Pulmonary Embolism in the Real World
Registry), a study of the characteristics, outcomes, and manage-
ment of patients with acute PE in the ED, showed that systemic
non-vitamin K-dependent anticoagulation is initiated in the ED
in 84% of patients with VTE. The most common ED treatment
was UFH, followed closely by enoxaparin. Only a minority of pa-
tients received fondaparinux or dalteparin. Despite recommenda-
tions, heparin was administered before diagnostic imaging in only
9% of patients. While mortality rates for patients diagnosed with
PE in US EDs were only 1.1%, these results still suggest that cur-
rent treatment guidelines have not been fully integrated into all
ED practices. Greater efforts should be made to educate ED prac-
titioners regarding the safety of outpatient management and ear-
ly discharge of patients with low risk VTE, especially in the era of
the target specific oral anticoagulants.

The major limitation of this study is the fact that it is a retro-
spective analysis of a prospectively collected data set and thus
renders our conclusions as “hypothesis generating.” In particular
calculation of the sPESI scores may be inaccurate since coding of
comorbidities, such as heart failure and chronic obstructive pul-
monary disease, may not be reliable. Furthermore, data used for
estimating sPESI scores was sometimes missing, which likely led
to an overestimation of the number of patients at low risk. Of all
PE sample patients 14% had one or more missing values with
which to calculate sPESI scores; however, most of those were
classified as high risk given the data that was available so that
only 3% of patients may have been misclassified as low risk. Fur-
thermore, our findings that roughly half of all PE patients are low
risk is supported by similar findings in other studies.?* In addition,
the NHAMCS database does not contain any information regard-
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ing the patients' social support systems, which must be consid-
ered when deciding whether it is safe to discharge a patient with
VTE, leading to further overestimation of patients eligible for early
discharge or outpatient management. Despite these limitations it
is important to note that the NHAMCS is a highly recognized and
representative federally sponsored survey that lends access to a
highly divergent patient population.

Our decision to include patients who were assigned by physi-
cians a diagnosis of VTE as their primary diagnoses is another lim-
itation of the study. Thus, we did not include patients who may
have had multiple other medical problems that also had co-exis-
tent VTE. In this light, the agreement between the ED physician
and discharge diagnoses may have been limited. Despite the fact
that the estimated total numbers of patients in the NHAMCS da-
tabase is very large, data analysis is limited to a relatively small
number of actual patients included in the cohort over a 5-year
study limiting the power to draw conclusions.

Another limitation of our study is the fact that we could not
assess bleeding risk of study patients. While patients with low risk
sPESI scores may be considered for early discharge, patients at
high risk of bleeding should also be admitted for more prolonged
observation. Finally, we only examined the initial vital signs at the
time of patient triage. Since vital signs often change over time,
we cannot verify that assignment of sPESI scores would be the
same later in a patient's presentation. Furthermore laboratory
and echocardiographic findings would have been helpful in inter-
preting our data.

The rates of hospital admission for patients with DVT and PE
have remained high and unchanged, especially in patients with
PE, and in minorities and older patients. Based on estimated sPESI
scores, up to half of all PE patients may be eligible for consider-
ation of early discharge or outpatient management, which could
lead to significant cost savings and greater patient satisfaction.
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