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 The risk of bleeding in atrial fibrillation patients on direct oral anticoagulant treatment increases with age;
particularly dabigatran is associated with a higher risk of gastrointestinal bleeding in elderly patients, low
body mass (< 48 kg) and women due to the induced dyspepsia. We aimed to evaluate the safety of direct
oral anticoagulants (DOAC) dabigatran, rivaroxaban and apixaban by comparing each agent with a widely
used vitamin K antagonist (VKA) - acenocoumarol in terms of bleeding event rates. A retrospective study
regarding bleeding events in atrial fibrillation patients treated with oral anticoagulation (OAC) was performed.
Haematuria, epistaxis and haemoptysis were considered minor events and intracranial bleeding,
gastrointestinal bleeding (superior or inferior), blood transfusion after haemorrhagic events linked to OAC
treatment were considered to be major events. A number of 219 atrial fibrillation patients were included
using electronic medical records: 118 patients treated with DOAC’s (82 using dabigatran, 28 on rivaroxaban
regimen and 8 cases treated with apixaban) and 101 cases had vitamin K antagonists’ treatment
(acenocumarol). A total of 75 bleeding events were encountered (70 minor and 5 major). A higher number
of events were encountered in patients treated with DOAC’s, but with no statistically significant difference
compared to acenocumarol. The associated risk factors did not play a decisive role in bleeding events in the
two treatment groups. No statistical significant difference was noted between the occurrence of
haemorrhagic events and the class of oral anticoagulant treatment used (DOAC vs. VKA).
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The main concern regarding atrial fibrillation (AF)
patients are thromboembolic events, a problem for each
physician. To prevent such events and to improve survival,
oral anticoagulant (OAC) agents are used, either classic
ones or part of the new generation of anticoagulants.

The use of direct oral anticoagulant agents (DOAC), such
as dabigatran, rivaroxaban or apixaban is contraindicated
in certain conditions such as severe chronic kidney disease
(creatinine clearance<15 ml/min) or hepatic disease with
coagulopathy, therefore vitamin K antagonists (VKA) could
be used as an alternative. [1].

The risk of bleeding in AF patients on DOAC increases
with age, with reports in particular for dabigatran which
has been associated with a higher risk of gastrointestinal
bleeding (GI) in elderly patients, low body mass (<48 kg)
and women due to the induced dyspepsia [2,3].

A meta-analysis including over 70,000 patients on direct
anticoagulants and vitamin K antagonists (warfarin)
suggests that the DOAC significantly reduce intracranial
haemorrhage, but increase gastrointestinal bleeding [4].
One study focuses on the outcomes of the bleeding,
especially the major events, once they occur [5]. The results
indicate that DOAC patients had lower death rates after
major intracranial bleeding events, compared to warfarin.

Regarding the GI bleeding events, minor or major,
studies suggest a higher number of events in the DOAC
patients compared to warfarin treatment, especially
among patients aged 75 years or over [6].

In rivaroxaban use, the most frequent minor events
described are mucosal haemorrhage (epistaxis, gum
bleeding, and haematuria) and secondary anaemia, with

recommendations to monitoring haemoglobin and
haematocrit levels. Regarding the alcohol intake while
using DOACs, this should be moderated [8].

The objective of the present study was to evaluate the
bleeding event rates in patients treated with DOAC’s
(dabigatran, rivaroxaban and apixaban) compared to
patients using a vitamin K antagonist - acenocoumarol.

The protocol of this study was approved by the Ethics
Committee of the University of Medicine and Pharmacy of
Tirgu Mures, Romania, in accordance with standards of
1964 Helsinki declaration and its later amendments or
comparable ethical standards.

Experimental part
Methods

A retrospective observational study on consecutive 219
adult atrial fibrillation out- and in patients treated with OAC
was performed.

The considered duration of research was between 2013,
July, 1-2016, June, 30, irrespectively of the time when
anticoagulation was started or interrupted by various
reasons (other side-effects than GI bleeding, switching on
other treatment, non-compliance, discontinuation, and
death).

Documented presence of AF (medical history, physical
examination, rest EKG and Holter recordings) was the main
inclusion criterion in the study, irrespectively of its etiology.
Other related conditions (presence of heart failure,
systemic hypertension, anaemia, diabetes mellitus, and
alcohol abuse) were explored. All patients signed informed
consent.
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Patients were divided in two groups: group I: 118
patients receiving DOAC’s (82 on dabigatran, 28 on
rivaroxaban and 8 on apixaban), respectively group II of
101 cases with VKA regimen.

Anticoagulation was started and conducted using ESC/
EHRA guidelines. We considered the approved regimens
for the DOAC: dabigatran 150 mg b.i.d, rivaroxaban 20 mg
o.d., or apixaban 5 mg b.i.d..

In group II, acenocoumarol dose was adjusted to achieve
an INR target between 2.5-3. Mean period of
anticoagulation was 32 months.

All included patients had a serum creatinine levels
clearance over 20 mL/min (MDRD formula).

For haemorrhagic events four class classification of
bleeding provided by American College of Surgeons’
advanced trauma life support (ATLS) was used.

Bleeding events occurred during the 42 months of
treatment were divided in

-minor events including hospitalization for haematuria,
epistaxis, haemoptysis;

-major events including hospitalization for intracranial
bleeding, GI bleeding (superior or inferior), and blood
transfusion after haemorrhagic events linked to OAC
treatment.

Statistical analysis
Patient data were included in to a Microsoft Excel 2010

file (Microsoft©, Redmond, WA, USA); Epi Info version 3.5.3
(CDC Epi Info™ 3, Atlanta, GE, USA)software was used for
statistical analysis. Continuous variables are reported as
mean ± standard deviation (SD) and categorical variables
as observed number of patients. Statistical significance
value was set at p<0.05.

In the period 01.07.2013 - 30.06.2016 the electronic
registries were consulted and each patient was checked
for the occurrence of haemorrhagic events.

Results and discussions
At baseline, the anticoagulant treatment administered

to the patients was as follows: 118 patients (53.8%) had
direct oral anticoagulant treatment: 82 patients (37.44%)
had dabigatran, 28 patients (12.78%) rivaroxaban and 8
patients (3.65%) apixaban; 101 patients (46.2%) received
vitamin K antagonist (acenocumarol), with regular INR
check.

Regarding the concomitant diseases, heart failure and
arterial hypertension were the most frequent comorbidities.
(fig. 1)

The mean age of all the patients at baseline was 71 ± 9
years; no statistical significance was observed between
the mean age of the patients and the oral anticoagulant
treatment administered (DOAC and acenocumarol).
Regarding the sex of the patients, 97 were male and 122

females, no statistically significant result was observed
between the sex distribution and OAC treatment.

The mean period of DOAC treatment for all patients was
32 months (dabigatran group), 21 months (rivaroxaban
group), 12 months (apixaban group) and 40 months on
acenocumarol-treated patients.

At the time of the electronic register check of all the
patients, 31.96% of patients (70 cases) had presented
minor bleeding events and 5 patients presented major
haemorrhagic events (fig. 2).

Fig. 1. Frequency of comorbidities

Fig. 2. Anticoagulant treatment class and types of haemorrhagic
events

The results show no statistically significant difference
irrespectively of the class of oral anticoagulant regimen
and the number of haemorrhagic events (Chi-square
uncorrected p=0.6499).

Regarding the number of minor and major bleeding
events, the p value was > 0.05, with no statistical
significance between the two types of anticoagulation
regimens (VKA vs DOAC) (table 1).

Table 1
CONTINGENCY TABLE BETWEEN THE ORAL ANTICOAGULANT

TREATMENT APPLIED AND THE PRESENCE OF BLEEDING EVENTS

A total number of 40 patients treated with DOAC’s
experienced minor haemorrhagic events (40 out of 118
studied cases). Hematuria was found in 38 cases (30
dabigatran-related, 8 patients treated with rivaroxaban)
and epistaxis in two dabigatran-treated patients.

Regarding the major bleeding events, 3 patients were
using DOAC’s (2 bleedings dabigatran-related and one
linked to rivaroxaban treatment) and 2 patients were
treated with acenocumarol, no statistically significant
difference between the two treatments of OACs
(p=0.6638, Fisher’s exact test). Out of the 5 cases, 3
patients presented upper GI bleeding (one with need of
blood transfusion) and two patients presented lower GI
bleeding.

None of the associated diseases correlated statistically
with occurrence of minor or major bleeding events, but
there was a higher prevalence of heart failure and
hypertension among the patients with major haemorrhage
(GI bleeding).

The major elements that have a proven additional role
in bleeding events (alcohol, anemia) were ruled out in the
present study, hence the discussion on the subject.

We also found that a higher number of patients
presenting minor bleeding events were using dabigatran.
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In one similar study, but on a smaller group of patients
[9], the authors found that dabigatran had more frequently
gastrointestinal symptom like nausea or gastritis, while
rivaroxaban caused more frequently minor bleedings. We
also found that a higher number of patients presenting minor
bleeding events were on dabigatran, but with no statistical
significance.

Anticoagulant treatment with dabigatran, rivaroxaban
or apixaban, are considered first-line agents for treatment
and prophylaxis of venous thromboembolic disease with
many ongoing randomized multicentre studies [10].
Recent data results suggest rivaroxaban and apixaban are
the most promising DOAC agents, with non-inferior results
compared to warfarin in pulmonary embolism treatment

[11-13]. In patients with hepatic dysfunctions dabigatran
may be the best NOAC option or for those using drugs which
can interfere with CYP3A4 activity; Although specific
methods for determining plasma concentrations of
apixaban and rivaroxaban are described in literature, till
now they are no widely used in general practice in terms
of monitoring therapeutic regimen due to relative high-
costs and specific laboratory equipment [14, 15].

Conclusions
No statistical difference was noted between the

occurrence of haemorrhagic events and the class of oral
anticoagulant treatment used (DOAC vs. VKA).

Hematuria was the most frequent minor bleeding event
in the DOAC group of patients.

Upper gastrointestinal bleeding was the most frequent
major haemorrhagic event, with majority of the patients
on direct anticoagulant treatment.
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