
Safety of using direct oral anticoagulants in the 
diagnostic workup of outpatients with suspicion of
acute venous thromboembolism

In patients with a clinical suspicion of venous throm-
boembolism (VTE), guidelines suggest treatment with
parenteral anticoagulants during the diagnostic workup,
as opposed to no treatment, if diagnostic tests are expect-
ed to be delayed.1 Many patients can be safely managed
as outpatients, if they meet particular criteria.2 Although
low molecular weight heparin (LMWH) has been a stan-
dard of care for the management of these patients, direct
oral anticoagulants (DOAC) are becoming increasingly
used in the treatment of patients with suspected VTE. To
date, no study has analysed the safety of DOAC during
the diagnostic workup period.
The Ottawa Hospital Thrombosis Program provides

assessment of outpatients suspected of VTE 363 days of
the year. Patients presenting to any emergency room in
the Ottawa area with symptoms suggestive of deep vein
thrombosis (DVT) and pulmonary embolism  (PE), or to
a walk-in clinic or primary care practice with symptoms
of DVT, can be urgently referred and seen within 24
hours for diagnostic management, provided that they are
initiated on full-dose anticoagulation with LMWH or
DOAC while awaiting testing.  Our criteria for outpatient
management includes absence of cardiopulmonary com-
promise, absence of contraindications to LMWH or
DOAC, creatinine clearance >30 mL/min, platelets >50

g/L, no unexplained severe anemia, no recent or active
bleeding, and logistical feasibility (accessibility to hospi-
tal, no need for parenteral medication).  Treatment with
a DOAC is contraindicated in both pregnancy and
patients weighing above 120-140 kg.
In this study, our objective was to assess the rate of

major bleeding in outpatients treated with DOAC during
the diagnostic workup of VTE.
This was a retrospective chart review evaluation of

outpatients with suspicion of VTE, referred to The
Ottawa Hospital Thrombosis Program between January
1, and March 31, 2018. Patients were referred from either
the emergency department, or a general practitioner.
Suspected VTE included either lower or upper extremity
deep vein thrombosis, or pulmonary embolism. Data was
collected by reviewing the medical records of patients
referred to the thrombosis clinic.  Adult patients seen in
the thrombosis clinic and treated with anticoagulation
while awaiting results of diagnostic workup were includ-
ed. The medical records of patients who did not attend
their appointment at the thrombosis clinic were analyzed
to ensure no adverse events. Patients, who already had a
confirmed diagnosis of VTE before attending the clinic,
or were not given anticoagulants during the workup peri-
od, were not included.
The following data was collected for each patient: 1)

Patient demographics (age, sex, body weight), 2) VTE risk
factors (recent surgery, cancer, immobilization, pregnan-
cy), 3) date/time of suspicion of VTE and date/time of
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Table 1. Characteristics of the patients according to exposure to low molecular weight heparin or direct oral anticoagulants.
Characteristics                                                                     All patients                  DOAC patients               LMWH patients                      P
                                                                                               (n=173)                           (n=95)                            (n=78)                              

Age (years) Median (range)                                                              56 (18-95)                            59 (19-95)                            51 (18-91)                              0.01
Weight (kg) Median (range)*                                                        81 (43.6-183)                      81.6 (45.3-132)                    79.7 (43.6-183)                          0.67
Male Sex, n (%)                                                                                      65 (37.6)                               38 (40.0)                              27 (37.6)                               0.47
Rule out PE, n (%)                                                                               79 (45.7%)                             42 (44.2)                              37 (47.4)                               0.67
Risk factors for VTE                                                                                                                                                                                                                          
Cancer, n (%)                                                                                       36 (20.8)                               11 (11.6)                              25 (32.1)                              0.001
Immobilization, n (%)                                                                        18 (10.4)                               11 (11.6)                                7 (9.0)                                 0.58
Recent surgery, n (%)                                                                         14 (8.1)                                10 (10.5)                                4 (5.1)                                 0.20
Pregnancy/post-partum                                                                        9 (5.2)                                   1 (1.0)                                 8 (10.3)                                0.02
Comorbidities                                                                                                                                                                                                                                     
Chronic cardiac insufficiency, n (%)                                                 4 (2.3)                                   2 (2.1)                                  2 (2.6)                                    1
Respiratory insufficiency, n (%)                                                       11 (6.4)                                  4 (4.2)                                  7 (9.0)                                 0.23
Liver insufficiency, n (%)                                                                    2 (1.2)                                   1 (1.1)                                  1 (1.3)                                   01
Creatinine (µmol/L), Median (range)**                                  71.5 (29-256)                       75.5 (44-135)                        65 (29-256)                             0.01
Creatinine clearance (mL/min) Median (range)***         103.4 (24.6-284.3)                89.8 (30.6-238.7)               124.9 (24.6-284.3)                       0.01
Hemoglobin Median (range)                                                         131 (34-173)                        137 (62-173)                        127 (34-157)                           0.001
Platelets Median (range)                                                               224 (75-547)                        234 (75-547)                        218 (90-509)                            0.56
“Likely” pre-test probability, n (%)                                                56 (32.4)                               28 (29.5)                              28 (35.9)                               0.37
History of major bleeding, n (%)                                                       3 (1.7)                                   2 (2.1)                                  1 (1.3)                                    1
VTE confirmed, n (%)                                                                        86 (49.7)                               40 (42.1)                              46 (59.0)                               0.03
Major bleeding % (95% CI)                                                               0 (0-2.2)                               0 (0-3.9)                               0 (0-4.8)                                   
CRNMB, n                                                                                                2 (1.2)                                   2 (2.1)                                        0                                      0.50
CRNMB, % (95% CI)                                                                       1.2% (0.3-4.1)                      2.1% (0.6-7.4)                         0% (0-4.7)                                 

DOAC: direct oral anticoagulants; LMWH: low molecular weight heparin;  VTE: venous thromboembolism; CRNMB: clinically relevant non-major bleed; *159 patients; **166
patients; ***154 patients; CI: confidence interval.



imaging tests, 4) bleeding events, 5) bloodwork (hemo-
globin, platelets, creatinine), 6) anticoagulant used
(LMWH vs. DOAC) and dose, 7) presence of co-morbidi-
ties (liver, heart or lung insufficiency). The Wells Criteria
for PE or DVT were assessed and used by the emergency
physicians or primary care providers to determine the
pre-test probability of VTE. 
The primary study outcome was to identify and com-

pare the rate of major bleeding events, as defined by the
International Society on Thrombosis and Hemostasis
(overt bleeding associated with a decrease in hemoglobin
of 2 g/dL or more or that required a transfusion of two or
more units of blood, occurred in a critical site, or con-
tributed to death) between DOAC and LMWH during
VTE workup.3 The International Society of Thrombosis
and Haemostasis criteria for clinically relevant non-major
bleed (CRNMB) were also used (i.e. overt bleeding that
did not meet the criteria for major bleeding but was asso-
ciated with the need for medical intervention, contact
with a physician, or interruption of the study drug or
with discomfort or impairment of activities of daily life.4

Research ethics board approval was obtained to review
hospital charts of consecutive, eligible patients. Baseline
summary statistics were reported as median and range
for continuous variables and as number and proportions
for categorical variables. Comparisons were made by
Chi-square test or Fisher exact test for qualitative vari-
ables and Wilcoxon rank-sum test for quantitative vari-
ables, which were not normally distributed. Statistical
analyses were performed using Stata 14.2 (StataCorp;
4905 Lakeway Dr. College Station, TX, USA).
Of the 540 charts reviewed, 367 patients were exclud-

ed for various reasons: 116 had a diagnosis of VTE con-
firmed before the thrombosis clinic appointment, 17
were not given anticoagulant medication during the diag-
nostic workup, and 234 were referred for other reason
than acute DVT or PE (Figure 1). A total of 173 patients
with suspected VTE were included in the analyses. The
median age of participants was 56 years (range: 18-95),
65 (37.6%) were men (Table 1). Ninety-five patients
(54.9%) were treated with a DOAC, and 78 (45.1%) with
LMWH during the diagnostic workup period. Two
patients (1.1%) did not attend their scheduled appoint-
ment. Patients treated with a DOAC had a “likely” pre-
test probability of VTE 29.5% of the time (n=28) with
confirmed VTE in 42.1% (n=40). Patients treated with

LMWH had a “likely” pre-test probability of VTE 35.9%
of time (n=28) with VTE confirmed in 59% (n=46). The
mean value for hemoglobin was significantly lower in the
patients prescribed LMWH (P=0.001). LMWH was the
preferred treatment in cancer patients (P=0.001), and as
expected in the pregnancy/postpartum period.
No patients (0%; 95% confidence interval [CI]): 0-2.2)

experienced major bleeding from treatment initiation to
diagnostic test, including the two patients who did not
attend their next day appointment. Estimates of inci-
dence rates of major bleeding in patients treated with
DOAC or LMWH were 0%; 95% CI: 0-3.9 and 0%; 95%
CI: 0-4.8 respectively (P=not significant [NS]). Two
(2.1%; 95% CI: 0.6-7.4) patients treated with a DOAC
experienced CRNMB compared with 0% (95% CI: 0-4.7)
(n=0) in patients treated with LMWH (P=0.50). No treat-
ment failure (i.e. no patient experienced new or worsen-
ing VTE symptoms) was observed (0%; 95% CI: 0-2.2). 
In this population, outpatient management of patients

with a suspicion of VTE appeared safe regardless of the
choice of anticoagulant therapy. None of the patients
treated with DOAC or LMWH experienced major bleed-
ing. CRNMB was very infrequent, and although experi-
enced by two patients receiving a DOAC and none
receiving LMWH, the difference was not significant. Due
to the retrospective nature of the study, we cannot
exclude information bias, such as an excess of reporting
adverse events in patients receiving a DOAC compared
with LMWH.
More cancer patients received LMWH than DOAC

during the diagnostic workup of VTE. Clinical guidelines
on the management of VTE in cancer patients have been
widely implemented and physicians probably tended to
apply these guidelines. This probably also explains why
LMWH patients had a lower median level of hemoglobin.
Pregnancy is a contraindication for management with a
DOAC, and this was reflected in the results. Patients
treated with LMWH generally had higher creatinine
clearance values. This is likely because the creatinine
clearance calculation is weight-based. Patients treated
with LMWH tended to be heavier, as use of DOAC for
patients’ weighing above 120-140 kg is not recommend-
ed.5

Our results apply to a specific patient population eligi-
ble for outpatient management (i.e. at low bleeding risk).
They were also assessed clinically prior to referral and
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Figure 1. Flow-chart of 540 Thrombosis referrals. 



were tested for d-dimer when appropriate. This may
explain the relatively high proportion of patients with a
likely pre-test probability and a high proportion of con-
firmed VTE.
Our study has several limitations deserving comments.

i) This was a retrospective study. However, we checked
the outcome of patients who did not attend their clinic
appointment (n=2) to ensure no adverse events.
Furthermore, to the best of our knowledge, this is the
first study reporting on this issue and our result bring
valuable information on anticoagulation with DOAC in
outpatient management of suspected VTE. ii) The sample
size was relatively small. We analyzed three consecutive
months as this is our limit for record keeping for patients
who do not attend the clinic. Data on these patients is
crucial to validate the safety of DOAC use in outpatients.
The upper limit of the CI for the observed rate of major
bleeding events appears clinically reasonable and sup-
ports using DOAC in this indication. Evidence for using
LMWH in this setting is also scarce and based on few
patients.2,6

In conclusion, our study showed the safety of using
DOAC during the diagnostic workup of VTE in outpa-
tients. Future prospective studies are needed to confirm
our findings.
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