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Abstract
Objective  To compare the characteristics/management of 
acute venous thromboembolism (VTE) for patients either 
discharged directly from the emergency department (ED) 
or hospitalised throughout a year within two urban cities 
in Canada.
Design  Retrospective medical record review.
Setting  Hospitals in Edmonton, Alberta (n=4) and 
Regina, Saskatchewan (n=2) from April 2014 to March 
2015.
Participants  All patients discharged from the ED or 
hospital with acute deep vein thrombosis or pulmonary 
embolism (PE). Those having another indication for 
anticoagulant therapy, pregnant/breast feeding or 
anticipated lifespan <3 months were excluded.
Primary and secondary outcomes  Primarily, to 
compare proportion of patients receiving traditional 
therapy (parenteral anticoagulant±warfarin) relative 
to a direct oral anticoagulant (DOAC) between the two 
cohorts. Secondarily, to assess differences with therapy 
selected based on clot burden and follow-up plans 
postdischarge.
Results  387 (25.2%) and 665 (72.5%) patients from 
the ED and hospital cohorts, respectively, were included. 
Compared with the ED cohort, those hospitalised were 
older (57.3 and 64.5 years; p<0.0001), more likely to 
have PE (35.7% vs 83.8%) with a simplified Pulmonary 
Embolism Severity Index (sPESI) ≥1 (31.2% vs 65.2%), 
cancer (14.7% and 22.3%; p=0.003) and pulmonary 
disease (10.1% and 20.6%; p<0.0001). For the ED and 
hospital cohorts, similar proportions of patients were 
prescribed traditional therapies (72.6% and 71.1%) and a 
DOAC (25.8% and 27.4%, respectively). For the ED cohort, 
DOAC use was similar between those with a sPESI score 
of 0 and ≥1 (35.1% and 34.9%, p=0.98) whereas for those 
hospitalised lower risk patients were more likely to receive 
a DOAC (31.4% and 23.8%, p<0.055). Follow-up was most 
common with family physicians for those hospitalised 
(51.5%), while specialists/VTE clinic was most common for 
those directly discharged from the ED (50.6%).
Conclusions  Traditional and DOAC therapies were 
proportionately similar between the ED and hospitalised 
cohorts, despite clear differences in patient populations 
and follow-up patterns in the community.

Introduction
Venous thromboembolism (VTE), encom-
passing deep vein thrombosis (DVT) and 
pulmonary embolism (PE), is a common 
disease process affecting up to 5% of the 
population.1 Given that PE is associated with 
a higher short-term mortality than DVT, 
management may differ in terms of direct 
discharge from the emergency department 
(ED) versus admission to hospital as well as in 
the selection of anticoagulant therapy. While 
guidelines put forth in 2012 recommended 
the treatment of DVT at home over  treat-
ment in hospital, only more recent guide-
lines (2016) have suggested that patients 
having a low-risk PE (defined as a Pulmonary  
Embolism Severity Index (PESI) score <85 or 
simplified score of 0) should be managed at 
home or have an early discharge over stan-
dard discharge (after the first 5 days of treat-
ment).2 3 Clinical practices comparing patient 
characteristics for those directly discharged 
from the ED versus admitted to hospital 

Strengths and limitations of this study

►► Over the span of a complete year, chart reviews 
were performed on all eligible patients, enabling ac-
curate data capture based on documentation in the 
institution-based chart.

►► The study design enabled comparison of care across 
the same time interval, between those discharged 
directly from the emergency department versus 
those being hospitalised.

►► Including two urban centres from different Canadian 
provinces offers more generalisable data within the 
Canadian environment.

►► The study design limited us to collect data from 
institution-based charts and prevented us from fol-
lowing patients after leaving the institutions, thereby 
prohibiting the assessment of patient outcomes.

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2018-022063
http://dx.doi.org/10.1136/bmjopen-2018-022063
http://dx.doi.org/10.1136/bmjopen-2018-022063
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2018-022063&domain=pdf&date_stamp=2018-10-01
http://dx.doi.org/10.1136/bmjopen-2018-022064
http://dx.doi.org/10.1136/bmjopen-2018-022064
http://dx.doi.org/10.1136/bmjopen-2018-022065
http://dx.doi.org/10.1136/bmjopen-2018-022065


2 Bungard TJ, et al. BMJ Open 2018;8:e022063. doi:10.1136/bmjopen-2018-022063

Open access�

within the same institution(s) for an acute VTE presenta-
tion have not been reported in the literature.

Within the past 5 years, several direct oral anticoagu-
lants (DOACs), including rivaroxaban, apixaban, dabiga-
tran and edoxaban, have been approved for use for VTE 
(table 1).4–7 All DOACs have been shown to be non-infe-
rior to standard therapy in the acute treatment of VTE 
with similar or less major bleeding.8–13 These DOACs all 
offer advantages over standard therapy with a parenteral 
anticoagulant transitioned to warfarin; all DOACs have 
standardised dosing regimens for this indication that do 
not require routine coagulation monitoring and oral only 
therapy with rivaroxaban and apixaban may be prescribed 
alone for acute VTE. While European guidelines14 have 
yet to differentiate the use of warfarin versus the DOACs 
for the acute treatment of VTE, North American guide-
lines now recommend the DOACs to be used among 
non-cancer patients in preference to warfarin.3 While the 
DOACs offer more straightforward care delivery, use of 
these agents relative to standard care may vary between 
patients being discharged directly from the ED versus 
those being hospitalised. We hypothesised that DOACs 
would be used more among those discharged directly 
from the ED versus those hospitalised, given the ease of 
administration of DOACs and our anticipation that lower 
risk VTE patients would be discharged directly from the 
ED. As such, the purpose of this study was to compare the 
characteristics and management of acute VTE for patients 
either discharged directly from the ED or hospitalised 
throughout a year within two urban cities in Canada.

Methods
Study design, setting and patients
A retrospective chart review was conducted at two urban 
centres including the Edmonton, Alberta, Canada area 
(two tertiary care teaching hospitals (University of 
Alberta Hospital, Royal Alexandra Hospital) and two 
community-based hospitals (Grey Nuns Hospital, Miseri-
cordia Hospital)) and the Regina, Saskatchewan, Canada 
area (two tertiary care hospitals (Regina General Hospital 
and Pasqua Hospital)). The Edmonton area has a popu-
lation of 1 328 290 and is a referral source for central/
Northern Alberta, while Regina has 230 020 with a large 

catchment area of 500 000 and serves as the referral point 
for patients in Southern Saskatchewan.15 16

Across a 1-year interval (1 April 2014 to 31 March 2015), 
all patients discharged directly from the ED or following 
hospitalisation with a DVT (International Classification of 
Diseases (ICD)-10 code I82 +subindices) or PE (ICD-10 
code I26 +subindices) diagnosis were screened. Patients 
were excluded if they had atypical clot locations given 
they were not enrolled in recent non-inferiority trials of 
DOACs, if they required therapeutic anticoagulation for 
another indication, were <18 years of age, were pregnant 
or breast feeding, died in hospital or had an anticipated 
lifespan <3 months (evidenced by palliation or prognosis 
documentation).

Objectives
Our primary objective was to compare the proportion of 
patients with acute VTE who were prescribed standard 
therapies (parenteral anticoagulant±warfarin) relative to 
a DOAC between those discharged directly from the ED 
or being hospitalised. Secondarily, comparisons between 
the two cohorts were made based on burden of the clot. 
For DVT, this was defined as proximal or distal, and for 
PE the simplified PESI (sPESI) was assessed at the point 
of presentation.17 18 Lastly, we describe differences in 
planned follow-up postdischarge from either the ED or 
hospital.19 20

While our objectives herein compare the ED versus 
hospitalised cohorts in aggregate for the urban settings, 
separate preplanned analysis specific to the ED cohort 
and the hospitalised cohort that also encompass rural 
Alberta have been performed and these companion 
papers will be published together even all were not 
accepted on the same date. For each of these manuscripts, 
the management of acute VTE is detailed, encompassing 
variation based on geographical setting, DVT versus PE, 
clot burden, time within institution-based care, follow-up 
patterns in the respective communities and (where appli-
cable) concordance of DOAC use as per the Canadian 
product monographs.

Patient and public involvement statement
Patients and or the public were not involved in this study.

Data sources/grouping and statistical analysis
Data were extracted based on documentation from the 
institution-based medical record and entered directly 
into Research Electronic Data Capture (REDCap). All 
data within REDCap are at the University of Alberta, 
and are available to the principal investigator (TJB). No 
data sharing agreement is in place, hence data sharing 
is not applicable. Data from Edmonton and Regina 
were combined to compare management between those 
discharged directly from the ED and from the hospital. 
For PE, we combined those having PE alone with those 
having both PE and DVT.

Data analysis was performed at the Epidemiology 
Coordinating and Research Centre. The χ2 test was 

Table 1  Timing of approval of direct oral anticoagulants in 
Canada

Agent—indication Health Canada approval

Rivaroxaban—deep vein 
thrombosis 

February 2012

Rivaroxaban— pulmonary 
embolism 

April 2013

Dabigatran—venous 
thromboembolism (VTE)

June 2014

Apixaban—VTE November 2014

Edoxaban - VTE November 2016
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used to compare proportions between the ED and 
hospital cohorts. Fisher’s exact test was used when small 
expected frequencies were present and hence questioned 
the validity of the χ2 test. A t-test was used to compare 
patients’ age between cohorts. Non-parametric Wilcoxon-
Mann-Whitney test was used to compare patients’ weight 
between cohorts. Logistic regression was used to deter-
mine if factors were associated with the use of DOAC 
versus traditional therapy. Statistical analysis was carried 
using SAS V.9.4.

Results
After screening 1538 and 917 charts from the ED and 
hospital cohorts, 387 (25.2%) and 665 (72.5%) were 
included, respectively (figure  1). The vast majority 
(86.1%) were excluded from the ED given an acute VTE 
was not diagnosed, whereas in the hospital cohort the 
most common reasons for exclusions were lack of an 
acute VTE (40.1%), requiring therapeutic anticoagula-
tion for another indication (22.6%) and the presence of 
an atypical clot (20.2%). Compared with the ED cohort, 
those admitted to the hospital were older (57.3 and 64.5 
years; p<0.0001) and more likely to have cancer (14.7% 
and 22.3%; p=0.003) and pulmonary disease (10.1% 
and 20.6%; p<0.0001) (table 2). For the ED cohort, the 
majority were discharged with DVT (64.3%) whereas 
for the hospital cohort the majority had PE (83.8%) 
(p<0.0001).

Between the ED and hospitalised cohorts, similar 
proportions of patients were prescribed traditional thera-
pies (72.6% and 71.1%) and a DOAC (25.8% and 27.4%, 
respectively) (table  3). Differences emerged between 
the type of traditional therapy prescribed, with those 
leaving the ED being more likely to have a parenteral 
anticoagulant alone (42.9% vs 26.9%) while those hospi-
talised more commonly had a parenteral anticoagulant 

to warfarin-based regimen (29.7% for ED and 44.2% for 
hospital cohort) (p<0.0001).

Among those going home with PE, the majority in the 
ED cohort were low  risk or had a sPESI of 0 (68.8%), 
whereas for the hospital cohort the majority had a sPESI 
score of ≥1 (65.1%) (p<0.0001). Use of a DOAC for PE 
for the ED versus hospitalised cohort was not significantly 
different (34.8% and 26.9%, respectively; p=0.067). For 
the ED cohort, use of a DOAC was not different among 
those with a sPESI score of 0 (35.1%) or  ≥1 (34.9%) 
(p=0.98); whereas those discharged from hospital with 
a sPESI score of 0 were more likely to receive a DOAC 
compared with those with a score of ≥1 (31.4% vs 23.8%, 
respectively) (p<0.055). Few patients had distal DVTs in 
the hospital cohort, limiting comparisons between the 
two groups. Logistic regression identified less use of 
DOACs among those with a history of cancer (OR 0.16, 
95%  CI 0.082 to 0.32; p<0.0001) and recent surgery 
(OR 0.22, 95% CI 0.074 to 0.63; p=0.005). No other factor 
(age, gender, creatinine clearance (CrCl), PESI score, 
discharged from the ED or hospitalised) was significantly 
associated with DOAC versus traditional therapy.

Once discharged, follow-up was to occur more often 
with the family doctor for the hospital cohort (51.5%) 
compared with the ED cohort (29.7%). Those discharged 
directly from the ED were most commonly referred to a 
specialist/VTE clinic (50.6%).

Discussion
Our study identified similar proportionate use of DOACs 
with varying traditional therapies (parenteral anticoag-
ulant±warfarin) in those being discharged directly from 
the ED and those hospitalised, despite showing distinct 
differences in the characteristics of the two cohorts. As 
expected, relative to the ED cohort, those hospitalised 
were older, had more comorbidities (cancer, pulmonary 

Figure 1  Patient flow in emergency department versus hospitalised cohorts. VTE, venous thromboembolism.
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disease, CrCl  <50 mL/min), were more likely to have 
PE and the majority in the hospitalised cohort with PE 
had sPESI scores   ≥1. Follow-up in the community was 
different between the two cohorts and influenced by 
therapy at discharge; the majority hospitalised had oral 
anticoagulant therapy implemented and were to see 
their family physicians (51.5%) whereas 43% discharged 
directly from the ED were prescribed a parenteral antico-
agulant alone with follow-up to occur with either a VTE 
clinic or specialist (50.6%).

Recently updated guidelines for VTE management 
now state patients with low-risk PE and adequate home 
circumstances may be treated entirely at home,3 given 
the risk of adverse events is low.21–23 In our study, the 
majority with VTE hospitalised had PE (83.8%), while 
35.7% discharged directly from EDs had PE. Concor-
dant with risk assessment, the majority of patients with 

PE going home from the ED (68.8%) had a PESI score of 
0, while the majority admitted (65.2%) had scores >1. A 
large database review (n=394 000 ED visits for PE) span-
ning 2006–2010 reported hospitalisation rates for PE to 
be 90% and to not change over time.24 Of those admitted, 
54% had sPESI scores of 0, and the authors suggested that 
these low-risk patients could be treated out of hospital. A 
smaller cohort of 175 patients with PE reported 32.0% 
to be sent home within 24 hours; 62.5% of these patients 
had a sPESI score of 0.25 Among those sent home within 
24 hours, the majority (57.1%) received expedited 
follow-up in the community (within 3 days). The 30-day 
adverse outcomes (unscheduled ED visit within 3 days, 
thromboembolism-related readmission within 5 days 
or mortality out to 30 days) among those having short 
versus longer stays (>24 hours) was low and not different 
between the two groups. These data are similar to ours 

Table 2  Baseline characteristics ED versus hospital discharge

ED cohort Hospital cohort P values

Screened (N) 1538 917

Included N (%) 387 (25.2) 665 (72.5)

Male (N, %) 206 (53.2) 334 (50.2) 0.35

Mean age (mean±SD) 57.2±18.1 63.2±17.3 <0.0001

Weight done* 281 (72.6%) 652 (98.1%)

Median weight (kg) 84.0 (68.1, 100.0) 86.0 (70.0, 106.0) 0.036

CrCl done* 306 (79.1%) 632 (95.0%) 0.0008

 � <30 mL/min 8 (2.6%) 22 (3.5%)

 � 30–49 mL/min 29 (9.5%) 118 (18.7%)

 � >50 mL/min 269 (87.9%) 492 (77.9%)

Length of stay (median, IQ range) 6.17 hours (4.4, 9.0) 6.0 days (3.0, 11.0) –

VTE <0.0001

 � DVT 249 (64.3%) 108 (16.2%)

 � �  Distal DVT 45 (18.1%) 13 (12.0%)

 � �  Proximal DVT (footnote double "s" to 
go here)

190 (76.3%) 90 (83.3%)

 � �  Not documented 14 (5.6%) 5 (4.6%)

 � PE† and PE+DVT† 138 (35.7%) 557 (83.8%)

History of:

 � Cancer 57 (14.7%) 148 (22.3%) 0.003

 � Pulmonary disease 39 (10.1%) 137 (20.6%) <0.0001

 � Prior VTE 86 (22.2%) 94 (14.1%) 0.0008

 � Recent surgery 29 (7.5%) 32 (4.8%) 0.073

PE—simplified PESI score <0.0001

 � 0 point 95 (68.8%) 191 (34.9%)‡

 � >1 point 43 (31.2%) 357 (65.2%)‡

*Not all patients had weight and serum creatinine documented in the chart.
†PE and PE+DVT are reported together.
‡PESI score could not be calculated in nine patients due to missing variable(s).
§Combined popliteal, femoral, common femoral and iliac.
CrCl, creatinine clearance; DVT, deep vein thrombosis; ED, emergency department; PE, pulmonary embolism; PESI, Pulmonary Embolism 
Severity Index; VTE, venous thromboembolism.
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in that a similar portion of PE patients were discharged 
directly from the ED (35.7%), the majority with PE in our 
cohort had a PESI score of 0 (68.8%) and follow-up was to 
occur with either a VTE clinic or specialist (50.6%).

Our study identified use of a DOAC in 26.8% of all 
patients, with similar proportions in the ED and hospi-
talised cohort. The DOAC used was almost exclusively 
rivaroxaban (97.2%), aligning with this agent being 
the first approved for the treatment of DVT and PE in 

Canada (February 2012 and April 2013, respectively). 
Other agents were approved either during or after the 
audit interval (table  1). Use of a parenteral anticoag-
ulant alone at discharge was more common in the ED 
cohort versus those hospitalised, and attributable to ED 
patients being referred to VTE clinics/specialists for 
follow-up and decisions regarding longer term antico-
agulant options. As such, our data may underestimate 
the prevalence of DOAC use for acute VTE. An audit of 

Table 3  Discharge therapies and follow-up

ED cohort (%) Hospitalised cohort (%) P values

Combined (all VTE) P<0.0001

 � Parenteral AC alone 166 (42.9) 179 (26.9)

 � Parenteral AC+warfarin 115 (29.7) 141 (21.2)

 � Warfarin 0 153 (23.0)

 � DOAC 100 (25.8) 182 (27.4)

 � �   Rivaroxaban 96 (96.0) 178 (97.8)

 � �   Dabigatran 0 1 (0.6)

 � �   Apixaban 4 (4.0) 3 (1.7)

 �  Not documented 6 (1.6) 10 (1.5)

PE and DVT+PE P<0.0001

 � Parenteral AC alone 68 (49.3) 141 (25.3)

 � Parenteral AC+warfarin 18 (13.0) 128 (23.0)

 � Warfarin 0 130 (23.3)

 � DOAC 48 (34.8) 150 (26.9)

 � �   Rivaroxaban 46 (95.8) 146 (97.3)

 � �   Dabigatran 0 1 (0.7)

 � �   Apixaban 2 (4.3) 3 (2.0)

 �  Not documented 4 (2.9) 8 (1.4)

DVT P<0.0001

 � Parenteral AC alone 98 (39.4) 38 (35.2)

 � Parenteral AC+warfarin 97 (39.0) 13 (12.0)

 � Warfarin 0 23 (21.3)

 � DOAC 52 (20.9) 32 (29.6)

 � �   Rivaroxaban 50 (96.2) 32 (100.0)

 � �   Dabigatran 0 0

 � �   Apixaban 2 (3.9) 0

 �  Not documented 2 (0.8) 2 (2.0)

Follow-up* –

 �  Family doctor 124 (29.7) 358 (51.5)

 �  VTE clinic 186 (44.6) 202 (29.1)

 �  Specialist 25 (6) 124 (17.8)

 �  Anticoagulation clinic 19 (4.6) 34 (4.9)

 �  Return to ED 16 (3.8) 10 (1.4)

 �  Other 49 (11.8) 101 (14.5)

 �  Not documented 37 (8.9) 41 (5.9)

*Not mutually exclusive.
AC, anticoagulant; DOAC, direct oral anticoagulant; DVT, deep vein thrombosis; ED, emergency department; PE, pulmonary embolism; VTE, 
venous thromboembolism.
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an academic centre in Quebec, Canada also reported a 
high rate of parenteral anticoagulant use (61.7%) as 
the initial treatment for patients newly diagnosed VTE, 
with subsequent treatment strategies including warfarin 
(54.7%), parenteral therapy alone (27.7%; the majority 
(85.9%) had cancer) and rivaroxaban (17.6%).26 Lower 
rates of rivaroxaban were reported in this audit compared 
with ours, likely attributable to the timing of the audit 
(February to September 2013) occurring at an interval 
early in the approval of rivaroxaban. In contrast to the 
ED cohort in our study, warfarin (±parenteral anticoagu-
lant) based regimens were more common in those hospi-
talised, reflecting decisions for longer term therapy being 
made with most referred to the family doctor for ongoing 
follow-up and monitoring.

Strengths and limitations
Our study does have a few limitations. The retrospective 
design limited access to only documentation available in 
the institution-based charts. Hence, certain data elements 
were missing (eg, weight, creatinine) and are acknowl-
edged and reported herein. Reviewing each chart, 
however, ensured accurate data capture of our patient 
population and related data elements. Being limited to 
data only within the institution-based chart prohibited us 
from following these patients after leaving the institution, 
thereby preventing us from tracking longer term outcome 
data. Second, given the scope of this study included two 
cities with multiple sites, three data extractors were needed 
to complete the audits. A single extractor in Edmonton 
trained the other two using a data collection form master 
key, teleconference calls occurred, with ongoing queries 
addressed throughout. Data entry errors were limited by 
using a web-based data application tool, REDCap, with 
applicable fields having restrictions and requirements for 
data entry programmed. Quality assurance reports were 
performed for each site. Third,  our data, which were 
collected in close proximity to the Canadian licensing of 
the DOACs (table 1) and subsequent addition to formu-
lary reflect the early uptake of DOACs. Given that our 
audit year encompassed April 2014 through March 2015, 
we acknowledge that current day practice patterns may 
have changed. We aggregated data from different insti-
tutions in two cities to compare, overall, the differences 
in those discharged from the ED versus those hospital-
ised. The data herein from Edmonton and Regina for 
the ED cohort (n=304 and n=83 patients, respectively) 
and hospitalised cohort (n=545 and n=120, respectively) 
reflect the proportionate populations/catchment areas 
of these cities. Notably, separate analysis assessing differ-
ences among those in the ED and hospitalised cohorts 
have been performed and presented separately.

Conclusion
In summary, we report distinct differences among 
patients with acute VTE who are discharged directly 
from the ED relative to those being hospitalised. Patients 

hospitalised were older with more concomitant disease, 
more likely to have PE than DVT, and the PE was more 
likely to be of higher risk. While DOAC use was similar 
in both cohorts at just over 25%, variation in a parenteral 
anticoagulant±warfarin was evident between the ED and 
hospitalised cohorts, and follow-up in the community was 
influenced based on this regimen. These data support 
the early uptake of recent advances in VTE management; 
namely risk stratification of PE to inform institution-
al-based use of DOAC therapy. Data, herein, are reflective 
of practices from two urban cities in Canada with large 
catchment areas, and therefore offer a broad view of the 
management of VTE.
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