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Abstract

Background/Aim: There is a dearth of studies addressing the effects of next-generation anticoagulants on
epistaxis. The aim of this investigation was to determine whether there are any differences between
traditional and next-generation anticoagulants in the etiology of epistaxis.

Methods: This retrospective cohort study focused on a total of 7,110 individuals (3,278 females (46.1%)
and 3,832 males (53.9%)) diagnosed with epistaxis between 2018 and 2022; the mean age of the patients
was 37.7 years. Patient data (age, gender, outpatient and inpatient treatments, relevant laboratory parameters,
and treatment evidence) were retrospectively reviewed from a hospital database. The severity of epistaxis
was assessed based on treatment notes. Patients with hypertension and those undergoing antiaggregant
therapy were excluded from the study. International Classification of Diseases (ICD) codes from the
automated system were examined retrospectively. The data were used to establish three patient groups: the
first group consisted of individuals taking next-generation oral anticoagulants, the second group consisted
of individuals taking traditional oral anticoagulants, and the third group consisted of healthy controls.
Results: We found statistically significant differences among the groups in terms of age, the severity of
epistaxis, the treatment modality, and laboratory findings (P<0.001); no statistically significant difference
was found in terms of gender (P=0.954). Group 2 contained the largest number of hospitalized patients and
patients with severe active nosebleeds.

Conclusion: Next-generation anticoagulants are more reliable than traditional anticoagulants in terms of the
severity of epistaxis, the need for hospitalization, and laboratory results.
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Introduction

Epistaxis is a common otolaryngological problem that
affects approximately 60% of the general population [1]. Medical
treatment is required for about 6% of cases, and hospitalization is
necessary for fewer than 0.2% of cases [2,3]. The majority of
nosebleeds (90-95%) originate from the anterior region; the
remaining cases derive from the posterior region [4]. While there
are several risk factors for epistaxis, including allergic rhinitis,
trauma, hypertension, anticoagulant use, bleeding disorders,
seasonal factors, and sinonasal tumors, the most common cause
(accounting for 38-40% of cases) is idiopathic (i.e., spontaneous
bleeding without a clear trigger) [5-7]. Topical vasoconstrictors
and nasal compression are usually effective at controlling most
cases of epistaxis [8]. In severe cases, anterior or posterior nasal
packing, electrical or medical cautery, or a balloon catheter may
be used. In rare cases, surgical interventions such as embolization
or endoscopic ligation may be necessary [9].

Patients with epistaxis who use anticoagulant drugs,
particularly for associated cardiovascular diseases, often
experience frequent nosebleeds due to their long-term treatment.
The use of next-generation anticoagulants (NOAC) and traditional
anticoagulants (COAC) is increasing in this patient population [8].

The aim of this study was to determine the demographic
characteristics of patients with epistaxis, identify the risk factors
for outpatient and inpatient treatment, assess the severity of
epistaxis, systematically review laboratory parameters and
treatment evidence, and compare the differences between NOAC
and COAC.

Materials and methods

Participants and study design

This retrospective cohort study was conducted between
2018 and 2022 at Kirikkale Yiiksek Ihtisas hospital. Patients
diagnosed with epistaxis were identified via the hospital's
automated system. We retrospectively analyzed the patients’
clinical information, as determined by their physicians using
International Classification of Diseases (ICD) codes. The
hospital's information technology personnel assisted in amassing
the relevant data, which were transferred to an Excel spreadsheet
using specific filters. The ICD code R04 (epistaxis) was required.
In addition to code R04, diagnostic codes 148 (atrial fibrillation
and flutter) and Z95.2 (heart valve prosthesis) were used to
identify patients using NOAC and COAC. Patients diagnosed with
RO4+110 (hypertension) were excluded from the study. We
defined three patient groups: the first group consisted of NOAC
users, the second group consisted of COAC users, and the third
group consisted of healthy controls. Demographic characteristics
(age, gender) and outpatient and inpatient treatments, laboratory
parameters (if available), and evidence regarding treatment were
recorded. Patients who received antiplatelet treatment (such as
acetylsalicylic acid, clopidogrel, or ticlopidine) and patients
whose files could not be accessed were excluded from the study.

Anticoagulant treatments

Anticoagulant therapy is used to prevent thromboembolic
events. Warfarin, a classic anticoagulant derived from vitamin K,
requires regular blood tests to monitor international normalized
ratios (INRs). Low INR levels increase the risk of

thromboembolic events, and high INR levels can cause bleeding.
Warfarin also has many interactions with other drugs and food.
Therefore, NOAC, including direct thrombin inhibitors (e.g.,
dabigatran etexilate) and direct factor Xa inhibitors (e.g.,
rivaroxaban and apixaban), have been developed in recent years.
These agents are increasingly replacing warfarin because they do
not require laboratory monitoring and have shown equivalent or
superior efficacy in preventing systemic embolism or stroke in
high-risk populations [10-12]. Laboratory parameters (especially
INR) were obtained from the hospital’s automated records system;
patients without laboratory parameters were excluded from the
study.

Epistaxis severity

Patients were classified into one of three groups based on
the severity of their epistaxis:

1. No active bleeding or only occasional bleeding.

2. Active bleeding that stopped with an intervention in the
outpatient clinic.

3. Severe active bleeding requiring hospitalization and
cauterization in an operating room.

To determine these groups, the patients were first divided
into inpatient and outpatient groups based on hospital data. The
nasal mucosa of hospitalized patients was cauterized, and the
operation code was scanned to determine the patients belonging to
group 3. The outpatient procedure code for cauterization of the
nasal mucosa was scanned to determine patients belonging to
group 2. Patients in group 1 included individuals who were seen
in the outpatient clinic but did not undergo any procedures.

The study was approved by the Kirikkale University
Faculty of Medicine Ethics Committee (decision dated March 29,
2023, number 2023.03.04). Given that this study was a
retrospective file review, written informed consent was not
obtained from the patients. All procedures were conducted in
accordance with ethical guidelines and the principles of the
Declaration of Helsinki.

Statistical analysis

SPSS version 25.0 (IBM Corp., Armonk, NY, USA) was
used for the statistical analysis. Frequencies (number, percentage)
were provided for categorical variables, while descriptive
statistics (mean [standard deviation]) were given for numerical
variables. The normality of the data was assessed using normal
distribution parameters and the Shapiro-Wilk test. Nominal
categorical variables were compared using the chi-squared test
and Fisher's exact test. Non-parametric variables were analyzed
using the Mann-Whitney U test and the Kruskal-Wallis test. A
significance level of P <0.05 was used.

Results

A retrospective search of Kirikkale Yiiksek [htisas
hospital database revealed 7,110 individuals with epistaxis. The
mean age of the patients was 37.7 (24.3) years. Of those patients,
3,278 (46.1%) were female and 3,832 (53.9%) were male.

Group 1 consisted of 211 patients using NOAC (3.0% of
the patient cohort), group 2 consisted of 303 patients using COAC
(4.3% of the patient cohort), and group 3 (the control group)
consisted of 6,596 patients not using anticoagulants (92.8% of the
patient cohort).

Slightly more than half of the patients (4,473; 62.9%) did
not have active bleeding when they were admitted to the hospital.
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The mean age of those patients was 34.1 (23.1) years. On the other
hand, 2,591 patients (36.4%) had active bleeding upon admission;
the mean age of that cohort was 43.6 (24.9) years. Severe epistaxis
was present in 46 patients upon admission (0.6%); that group had
a mean age of 59.2 (28.2) years.

Nearly all of the patients (7,063; 99.3%) were treated as
outpatients; 47 patients (0.7%) were treated as inpatients. The
mean age of the outpatients was 37.6 (24.2) years; the mean age
of the inpatients was 59.5 (28.0) years.

Laboratory parameters were not measured in 5,244
patients (73.8%); they were measured in 1,866 patients (26.2%).
Among the patients for whom laboratory parameters were
measured, 1,733 (24.4%) had values within the normal range; 133
(1.9%) had values outside the normal range.

Statistical analysis revealed a significant difference
between the groups in terms of age, severity of epistaxis, treatment
modality, and laboratory findings (P<0.001). However, no
statistically significant difference was found in terms of gender
(P=0.954) (Table 1). Severe active epistaxis was most common in
group 2 (41.3% of patients), and patients with active bleeding
upon admission more commonly belonged to group 2 rather than
group 1 (Table 2). Inpatients were most frequently in group 2
(Table 3).

Table 1: Patient demographic and clinical features

Parameter Group 1 Group 2 Group 3 P-
(NOAC) (COAC) (Control) value
(n=211) (n=303) (n=6596)

Age, years, Mean (SD) 779(6.3) 79.2(7.1) 34.5 (22.2) <0.001

Gender, female/male, n 99/112 138/165 3041/3555 0.954

Epistaxis severity, no active 151/49/11  177/107/19 = 4145/2435/16 = <0.001

bleeding/there is active

bleeding/active bleeding is

severe, n

Laboratory parameter, not 154/38/19 = 188/93/22 4902/1602/92 = <0.001

checked/normal/ abnormal, n

Treatment, 200/11 283/20 7063/47 <0.001

outpatient/inpatient, n

Bold values indicate statistical significance. NOAC: New generation oral anticoagulant, COAC: Classical oral
anticoagulant

Table 2: Epistaxis severity in groups

Epistaxis severity Groupl Group2 @ Group3 Total
(NOAC) @ (COAC) (Control)
No active bleeding Count 151 177 4145 4473
% within | 3.4% 4.0% 92.7% 62.91%
There is active bleeding = Count 49 107 2435 2591
% within | 1.9% 4.1% 94.0% 36.44%
Active bleeding is Count 11 19 16 46
severe % within | 23.9% 41.3% 34.8% 0.64%
Total Count 211 303 6596 7110
% within | 3.0% 4.3% 92.8% 100.0%
NOAC: New generation oral anticoagulant, COAC: Classical oral anticoagulant
Table 3: Treatment in groups
Treatment Groupl Group2  Group3 Total
(NOAC) @ (COAC)  (Control)
Outpatient =~ Count | 200 283 6580 7063
% within | 2.8% 4.0% 93.2% 99.3%
Inpatient ~ Count | 11 20 16 47
% within | 23.4% 42.6% 34.0% 0.66%
Total Count | 211 303 6596 7110
% within | 3.0% 4.3% 92.8% 100.0%

NOAC: New generation oral anticoagulant, COAC: Classical oral anticoagulant

Discussion

Epistaxis is a common emergency in otolaryngology that
accounts for approximately 0.5% of total emergency admissions
and 25-30% of ENT emergencies [13,14]. The condition can
range from minor bleeding that can be stopped with simple
interventions to life-threatening bleeding [15]. Previous studies
have shown that epistaxis is more common in men than in women

[16]. Our study found a similar distribution, with 53.9% of cases
occurring in men and 46.1% occurring in women.

As life expectancy increases, the prevalence of chronic
diseases, including prothrombotic conditions, also increases.
There is a consequent uptick in the usage of antithrombotic drugs,
particularly among older individuals [17,18]. The use of
anticoagulants has been identified as a risk factor for epistaxis in
numerous studies [19,20]. New oral anticoagulants, such as factor
Xa inhibitors (e.g., rivaroxaban, apixaban) and direct thrombin
inhibitors (e.g., dabigatran), have gained popularity due to their
shorter half-lives and ease of discontinuation [21,22]. The
introduction of a next generation of oral anticoagulants over the
past decade has significantly increased awareness of the
complexity of managing nosebleeds in antithrombotic therapy
settings. In our study, patients had a history of using next-
generation anticoagulants such as direct-factor Xa inhibitors
(rivaroxaban and apixaban) and thrombin inhibitors (dabigatran).
They also used warfarin as a classical anticoagulant. Up to 17% of
all predicted epistaxis cases in the general population involve
anticoagulant use [23,24]. In our study, we observed the use of
both NOAC and COAC, with an overall rate of anticoagulant use
of 7.2%.

Some studies have reported that anticoagulant use is both
an etiological factor for epistaxis and something that increases its
recurrence rate [25]. However, other studies have found no
increased risk in patients using new oral anticoagulants compared
with the general population [20]. Additionally, hospital stays have
been found to be shorter for patients receiving NOAC therapy
compared with patients receiving vitamin K-derived
anticoagulation therapy [26]. In another study, Sauter et al. [27]
showed that NOAC recipients actually had lower hospitalization
rates. There is evidence suggesting that the risk of bleeding events,
including epistaxis, is significantly lower in patients using NOAC
compared with COAC [28,29]. While Send et al. [30] found
similar bleeding severity and results with NOAC compared with
COAC, Gokdogan et al. [29] noted that it was more difficult to
control bleeding in patients taking NOAC. Other studies have
reported a lower rate of hospitalization in patients taking NOAC
compared with patients taking COAC [26,27]. Yaniv et al. [31]
determined that next-generation oral anticoagulants are safer than
older anticoagulant/antiplatelet drugs in terms of severity of
bleeding, the need for hospitalization and length of hospital stay.
Our study found that severe active nosebleeds and inpatient
treatment were most common in the group of patients using
COAC.

Routine coagulation studies are not necessary for all
patients presenting with epistaxis; the exception is children and
individuals using warfarin [32-34]. However, patients using
warfarin and patients whose nosebleeds do not respond to local
treatment should have their INR levels checked [35,36]. In our
study, laboratory parameters were evaluated in only 26.2% of
patients, and the majority of these patients had normal values.

Overall, our study provides valuable insights into the
characteristics and management of epistaxis. However, follow-on
research is necessary to explore the specific effects of different
anticoagulant therapies on the severity and outcomes of epistaxis.
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