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Abstract: Dabigatran, apixaban and rivaroxaban are direct oral anticoagulants (DOACs) recently approved for patients with
venous thromboembolism. Therapy-induced hemorrhage remains a major complication in these patients. This study
retrospectively reviews the hemorrhagic complications associated with DOACs in the general practice and the related clinical
implications. The electronic medical charts of 2255 patients with prolonged PTT tests during August 2015 to April 2016 at
William Beaumont Health System – Troy were retrospectively reviewed. Patients with prolonged PTT and simultaneously
receiving DOAC’s were identified. Hemorrhagic complications associated with DOAC therapy and the related clinical
information were analyzed. 517 (22.9%) patients were identified receiving DOAC therapy. Among these, DOAC therapyassociated hemorrhages were recorded in 85 patients (16.4%). Apixaban had a significantly lower incidence of hemorrhage
(8.8%) than rivaroxaban (21.0%) and dabigatran (27.9%). The most common hemorrhage was GI bleeding (7.0% overall); its
incidence was significantly higher in dabigatran (18.6%) than apixaban (4.1%) and rivaroxaban (7.4%); but no significant
difference between apixaban and rivaroxaban (p>0.05). GI bleeding produced anemia in 13 patients who received additional
treatments with occasional blood transfusions. Since GI bleeding is the most common bleeding complication and may cause
anemia in patients receiving DOAC therapy, routine studies for GI bleeding should be encouraged to reduce the complications
of GI bleeding. Apixaban has significantly lower incidence of bleeding complications, it may be a better choice in patients with
increased bleeding risk overall. However, apixaban may not improve the bleeding risk in patients with GI bleeding associated
with rivaroxaban.
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1. Introduction
As direct oral anticoagulants (DOACs), apixaban,
dabigatran and rivaroxaban have been approved for the
prevention and treatment of thromboembolic diseases, and
have gained wide use recently to replace the traditional oral
vitamin K antagonists (Warfarin) therapy [1, 2, 3].
Dabigatran is a direct thrombin inhibitor, while apixaban and
rivaroxaban are both direct factor Xa inhibitors [4, 5].
DOACs are reported to display predictable pharmacokinetic
profiles, with fewer drug-drug interactions and shorter half-

lives. They are administered with fixed dosing without the
need for routine laboratory monitoring [6, 7]. DOAC
therapies have demonstrated similar to superior efficacy in
reducing the risk of thromboembolism when compared with
warfarin therapy [8, 9, 10].
While the direct oral anticoagulants do demonstrate lower
risk for intracranial hemorrhage, both major and non-major
bleeding events have been reported in patients receiving
these medications [11, 12], and their management remains a
cause of major concern [13]. Until now, most of the data on
DOAC therapy is derived from clinical trials with limited
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postmarketing evaluations, and the focus has been on the
comparison of bleeding risk between DOAC therapy and
warfarin [14, 15]. The differences between the various
DOAC agents have not been studied extensively and need
further clinical investigation. Partial thromboplastin time
(PTT) becomes prolonged in most patients receiving DOAC
therapy [16] and is a sensitive laboratory test to reflect the
anticoagulation effects by DOAC agents [17]. PTT is also the
most commonly used laboratory test to evaluate the
hemorrhagic risk in general practice. This study is designed
to retrospectively review the bleeding complications
associated with different DOAC agents in patients with
prolonged PTT and the clinical outcomes in these patients.

2. Materials and Methods
Patient population:
From August 2015 to April 2016, 2255 patients with
prolonged PTT test results were identified at the coagulation
laboratory, William Beaumont hospital, Troy, Michigan.
Among them, 517 patients were identified with prolonged
PTT results while on DOAC therapy at the same time. The
electronic medical charts from these patients were
retrospectively reviewed and analyzed for hemorrhagic
complications and subsequent clinical outcomes.
DOAC therapy information:
The clinical indications for DOAC therapy are atrial
fibrillation (AF), deep vein thrombosis (DVT) and
pulmonary embolism (PE). Each patient was given one of the
followings dosages: apixaban was given 2.5 mg or 5.0 mg
bid; dabigatran 75mg or 150 mg bid; or rivaroxaban 15 mg or
20 mg bid. No patient received 2 or 3 DOAC medications at
the same time. All patients received DOAC therapy for more
than a month. Other antithrombotic therapy such as
antiplatelet agents (aspirin and clopidgrel), heparin, low
molecular weight heparin (lovenox) and warfarin was also
recorded.
Hemorrhagic complications associated with DOAC
therapy:
Bleeding complications were recorded as documented in
the medical charts. Some patients had bleeding with multiple
organ system involvement, in which case, we recorded the
total number of patients for overall hemorrhagic incidence
associated with DOAC therapy and the number of
hemorrhages at different anatomic locations for subclassification of these hemorrhagic complications, such as GI
bleeding, hematuria, bruises, etc. Analysis of hemorrhagic
complications includes the followings:
Overall incidence of hemorrhagic complications: The
overall incidence of bleeding associated with DOAC therapy

was reviewed.
Anatomic distribution of hemorrhagic complications:
Hemorrhage was sub-classified based on the anatomic
location or organ system involved with further attention to
the possible underlying medical conditions.
Comparison of hemorrhages between different DOAC
agents: The different anatomic locations and organ systems
involved with hemorrhage were compared between different
DOAC agents. Special attention was paid to GI bleeding, as
it was the single most common bleeding complication in
these patients.
Clinical outcomes and management:
Hemorrhage induced anemia and other related
complications or mortalities were reviewed. Clinical
management of patients with DOAC therapy associated
bleeding was recorded, including the followings:
discontinuing DOAC therapy, switching to a different
antithrombotic agent, or temporarily holding DOAC therapy
and resuming the same medication after the patient clinical
condition stabilized. Transfusion of blood products and other
supportive treatments for bleeding complications were also
reviewed.
Statistical analysis:
Student’s T test was used for the calculation of P value to
determine the significance of the difference between 2 patient
groups.

3. Results
General patient information:
There were 517 patients with prolonged PTT while
receiving DOAC therapy, consisting of 22.9% (517/2255) of
the total number of patients with prolonged PTT at the same
time. The 517 patients included 273 males and 244 females,
with the median age of 73, ranging from 22 to 90. There were
217 (42.0%) patients receiving apixaban; 43 (8.3%) patients
receiving dabigatran; and 257 (49.7%) patients receiving
rivaroxaban.
Hemorrhagic complications with DOAC therapy:
Among the 517 patients with prolonged PTT, there were
85 (16.4%) patients who experienced hemorrhagic
complications as recorded in their medical charts. As shown
in table 1, the hemorrhagic incidence was 8.8% (19/217) in
patients with apixaban; 27.9% (12/43) in patients with
dabigatran; and 21.0% (54/257) in patients with rivaroxaban.
The difference was statistically significant between apixaban
and dabigatran (p<0.01), and between apixaban and
rivaroxaban (p<0.01). There was no statistically significant
difference between dabigatran and rivaroxaban (p>0.05).

Table 1. Patients with hemorrhagic complications related to DOAC therapy.
DOACs
Apixaban (A)
Dabigatran (B)
Rivaroxaban (C)

# with Hemorrhage
19
12
54

Total #
217
43
257

Percentage
8.8%
27.9%
21.0%

p value
<0.01 (A and B)
<0.01 (A and C).
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Anatomic location of the hemorrhagic complications:
Overall, GI bleeding was the most commonly recorded
hemorrhagic complication in these patients (7.0%). The
anatomic distributions of hemorrhagic complications are
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shown in Figure 1 as follows: GI bleeding (39.1%),
hematuria (16.3%), epistaxis (16.3%), bruises (12.0%),
hematoma (7.6%) and others (8.7%).

Figure 1. Frequency of hemorrhagic complications in patients receiving DOAC therapy.

Comparison between apixaban with rivaroxaban:
Although the overall incidence of bleeding complications
was statistically higher in patients receiving rivaroxaban than
apixaban, there was no significant difference in the incidence
of GI bleeding between these two medications (p>0.05, Table
2). In fact, among the patients with hemorrhage and
prolonged PTT, the percentage of GI bleeding in patients
with apixaban was slightly higher than that with rivaroxaban

(40.9% vs. 33.9%). As shown in Figure 2, there were some
differences in anatomic location of their bleeding
complications between apixaban and rivaroxaban, and the
incidence of non-GI bleeding was relatively higher in
patients receiving rivaroxaban than apixaban, especially
epistaxis (19.6% vs. 13.6%) and bruises (16.0% vs. 4.5%).
Only 1 patient was reported to have intracranial hemorrhage
after minor injury while on rivaroxaban.

Table 2. Patients with GI bleed related to DOAC therapy.
Groups
Apixaban (A)
Dabigatran (B)
Rivaroxaban (C)

# with GI bleed
9
8
19

Total #
217
43
257

Percentage
4.1%
18.6%
7.4%

p value
<0.01 (A and B)
>0.05 (A and C)

Figure 2. Anatomic locations of hemorrhage between Apixaban with Rivaroxaban (%).

Clinical management of the DOAC therapy related
hemorrhage:
Among the 85 patients with hemorrhage, there were 13
patients reported with hemorrhage associated anemia that is
15.3% (13/85) of the patients with bleeding complications
and 2.5% (13/517) of the total patients receiving DOAC

therapy with prolonged PTT. All of these 13 patients had GI
bleeding, and one of them had hematuria as well. Two
patients had red blood cell transfusions secondary to the
anemia. There were no reported mortalities directly related to
the hemorrhagic complications due to DOAC therapy.
DOAC therapy was discontinued or temporarily held in all
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of the patients with hemorrhagic complications. After the
clinical condition was stabilized, some patients resumed the
same DOAC therapy and some switched to a different class
of anticoagulants, including warfarin, clopidgrel or lovenox,
as needed according to the patient clinical conditions. A few
patients were switched from rivaroxaban to apixaban. No
patient was switched from apixaban to rivaroxaban or
dabigatran.

4. Discussion
Bleeding complications remain the major concern for
patients receiving DOAC therapy, especially when no
specific antidotes are available for most of the DOAC
therapies [18, 19, 20]. In this study including 517 patients on
DOAC therapy with prolonged PTT in the postmarketing
general practice, 85 patients were recorded with hemorrhagic
complications (16.4%). When compared among the different
DOACs, patients receiving apixaban had a lower
hemorrhagic rate (8.8%) than patients with dabigatran and
rivaroxaban (27.9% and 21.0%), with statistical significance
(p<0.01).
Overall, GI bleeding (7.0%) was the most commonly
recorded hemorrhage in these patients, which is similar to
previous reports [15, 21]. Hematuria and epistaxis were the
next most common hemorrhagic complication after GI
bleeding. Dabigatran had the highest incidence of GI
bleeding (18.6%), followed by rivaroxaban (7.4%) and
apixaban (4.1%).
Both apixaban and rivaroxaban are direct factor Xa
inhibitors. However, the anatomic distribution of
hemorrhagic complications appears different between these 2
agents in this study. The overall hemorrhagic incidence was
statistically higher in patients receiving rivaroxaban than
apixaban (p<0.01). There was no significant difference in the
incidence of GI bleeding (P>0.05) between these 2 agents.
This is likely because the incidence of non-GI bleeding is
higher in patients on rivaroxaban, particularly epistaxis and
bruises, which rarely cause clinically significantly anemia.
In addition to being the most common hemorrhagic
complication in this study, GI bleeding was also the
hemorrhagic complication causing clinically significant
anemia in 13 patients, with occasional transfusion of blood
products. There was only one patient reported to have
intracranial hemorrhage while on rivaroxaban after minor
injury. There were no reported mortalities associated with the
hemorrhagic complications identified in this study.
Discontinuation of DOAC therapy was recorded in the
patients with hemorrhagic complication and prolonged PTT.
After further clinical assessment and stabilization of patient
clinical condition, some patients resumed the same DOAC
therapy and some switched to a different class of
anticoagulants, including warfarin, clopidgrel or lovenox. A
few patients were switched from rivaroxaban to apixaban
after the bleeding episodes. But no patients were switched
from apixaban to rivaroxaban or dabigatran.
Post marketing studies on DOAC therapy have yielded

some data similar to the clinical trial results [22, 23]. The
hemorrhagic incidence reported in this study in patients with
prolonged PTT during DOAC therapy may not reflect the
hemorrhagic incidence in all patients with DOAC therapy.
However, prolonged PTT may indicate significant
coagulopathy, which may be therapeutic, but also a risk
factor for hemorrhage. By selecting patients with prolonged
PTT, this study is focused more on patients with increased
hemorrhagic risk and may provide more information in
identifying these patients in the general practice.

5. Conclusion
The overall risk of hemorrhage is lower in patients receiving
apixaban, compared to dabigatran and rivaroxaban. However,
the anatomic distribution of bleeding complication seems
slightly varied between apixaban and rivaroxaban, with no
significant difference in the incidence of GI bleeding between
these 2 agents in this study. GI bleeding is the most common
hemorrhage and also the most important complication
responsible for clinically significant anemia with significant
impact on patient management. It may be reasonable to
perform regular screening studies for GI bleeding in patients
receiving DOAC therapy with prolonged PTT. Apixaban may
be an alternative for patients with non-GI bleeding while
receiving rivaroxaban. This practice may be questionable in
patients with GI bleeding. Additional clinical studies with a
larger patient sample are needed to further evaluate the safety
of DOAC therapy in general practice.
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