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Background: The goal of the present study was to analyze the risk factors for epistaxis in patients followed in general practices in

Germany.

Methods: The current study sample included patients aged 18 years or older who received a first epistaxis diagnosis between

January 2012 and December 2016 (index date). Epistaxis patients and controls without epistaxis were matched (1:1) on the basis

of age, gender, insurance status and physician.

Results: A total of 16,801 patients with epistaxis and 16,801 control subjects were included in this study. Of the subjects, 53.2%

were men, and the mean age was 59.6 years (SD=21.2 years). Epistaxis was found to be positively associated with hypertension,

obesity, chronic sinusitis, other disorders of the nose and nasal sinuses, anxiety disorder, and adjustment disorder (ORs ranging

from 1.13 to 1.44). Epistaxis was also associated with the prescription of vitamin K antagonists, preparations from the heparin

group, platelet aggregation inhibitors excluding heparin, direct thrombin inhibitors, direct factor Xa inhibitors, other antithrom-

botic agents, selective serotonin reuptake inhibitors and nasal steroids (ORs ranging from 1.15 to 3.55).

Conclusions: Overall, epistaxis risk is increased by multiple medical and psychiatric disorders. Several antithrombotic and nasal

steroid therapies are also associated with this risk.
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Introduction

Epistaxis is a rhinologic symptom that accounts for a substantial
share of visits to general practices, ENT practices, and emer-
gency departments @. A 2005 U.S. study showed that epistaxis
accounts for 450,000 emergency department visits per year
(0.46% of all ED visits) @. The age-related frequency is bimodal,
with a first peak in children younger than 10 years old, and a
second peak in the elderly aged between 70 and 79 years old 2.
The majority of epistaxis cases are atraumatic, and only 6% of
them require prolonged hospitalization. Nonetheless, the cost
per patient of epistaxis-related hospitalizations is around $7,000,
thus emphasizing the major impact that this condition has on
health and the economy in Western countries ¢,

Several authors have focused on the factors that potentially in-

crease the risk of being diagnosed with epistaxis. In 2000, Herk-
ner et al. found that mean blood pressure values were higher in
213 emergency department patients affected by epistaxis than
in 213 controls, and that 79% of the followed 33 patients had
sustained arterial hypertension ©. In contrast, in 2009, Knopf-
holz and colleagues showed no association between hyperten-
sion severity and epistaxis episode incidence in 36 hypertensive
patients with epistaxis in a prospective study design . In 2010,
Soyka et al. showed in a prospective study that acetylsalicylic
acid (ASA) intake is a major risk factor for epistaxis, with ASA
being prescribed to almost 30% of the 591 epistaxis patients ©,
In the same study, individuals with ASA intake were more likely
to have recurrent bleeding and to require surgical intervention
to control the bleeding than those without ASA intake. A more



recent retrospective cohort study of 20 years (1991-2011) com-
pared 461 patients affected by recurrent epistaxis (>1 episode)
with 912 controls with only 1 episode, and detected that con-
gestive heart failure, diabetes mellitus, hypertension, a history of
anemia, and warfarin intake, but not ASA or clopidogrel intake,
were risk factors for recurrent episodes of spontaneous epistaxis
M. Finally, in 2016, Stadler and colleagues found in a combined
retrospective and prospective cohort study that the intake

of vitamin K antagonists increases the risk of recurrence of
epistaxis episodes with an odds ratio of 11.6 and that ASA intake
increases the necessity for surgical intervention ©.

The aforementioned studies were carried out in tertiary care
centers (emergency departments and ENT departments) using
relatively small numbers of patients. Risk factors for epistaxis

in patients followed by primary care providers have not been
described yet. The aim of the present study was to analyze the
risk factors for epistaxis in a large number of patients followed in
general practices in Germany.

Materials and methods

Database

The present study is based on data from the Disease Analyzer
database (QuintilesIMS), which compiles drug prescriptions,
diagnoses, and basic medical and demographic data obtained
directly and in anonymous format from computer systems used
in physicians’ practices '%. Diagnoses (ICD-10), prescriptions
(Anatomical Therapeutic Chemical [ATC] Classification System),
and the quality of reported data are monitored by QuintilesIMS
based on a number of criteria (e.g., completeness of documenta-
tion and linkage between diagnoses and prescriptions).

The sampling method for the Disease Analyzer database is
based on summary statistics from all physicians in Germany
published annually by the German Medical Association (Bundes-
arztekammer) [http://www.baek.de]. These statistics are used to
determine the panel design according to the following strata:
specialist group, German federal state, community size category,
and age of physician, in order to obtain a representative data-
base of physicians 19,

Study population

The current study sample included patients aged 18 years or ol-
der who received a first epistaxis diagnosis (ICD 10: R04.0) from
1,262 German general practitioners between January 2012 and
December 2016 (index date). Patients with a follow-up time of
less than 365 days prior to the index date were excluded. After
applying identical inclusion criteria, epistaxis patients and con-
trols without epistaxis were matched (1:1) based on age, gender,
insurance status, and physician (Figure 1).

Independent variables
Demographic data included age, gender, and health insurance
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Figure 1. Selection of study patients.

type (private or statutory). Clinical data included diagnoses
documented within 365 days prior to the index date (ICD-10
codes): hypertension (110), obesity (E66), coronary heart disease
(120-125), heart failure (110), subarachnoid, intracerebral or other
non-traumatic intracranial hemorrhage (160-62), Osler’s disease
(178.0), diabetes (E10-E14), allergic rhinitis (J30), chronic sinusitis
(J32), nasal polyp (J33), fracture of nasal bones (502.2), other dis-
orders of nose and nasal sinuses (including cyst and mucocele
of nose and nasal sinus, deviated nasal septum, hypertrophy of
nasal turbinates, abscess, furuncle, and carbuncle of nose; J34),
depression (F32, F33), anxiety disorder (F41), and adjustment
disorder (F43). Finally, the following families of drugs documen-
ted within 365 days prior to the index date were available for
the analysis (ATC classification system): vitamin K antagonists
(BOTAA), heparins (BO1AB), platelet aggregation inhibitors
excluding heparin (BO1AC), direct thrombin inhibitors (BOTAE),
direct factor Xa inhibitors (BO1AF), other antithrombotic agents
(BO1AX), selective serotonin reuptake inhibitors (SSRI, NO6AB)
and nasal steroids (RO1AD).

Statistical analyses

Descriptive analyses were obtained for demographic, clinical,
and pharmaceutical variables. Mean + SD were calculated for
age, while proportions were calculated for other variables. A
logistic regression model was used to calculate the association
between epistaxis and the different variables. P-values <0.05
were considered statistically significant. Analyses were carried
out using SAS version 9.3.

Results

Patient characteristics are illustrated in Table 1. A total of 16,801
patients with epistaxis and 16,801 control subjects were inclu-
ded in this study. Among the subjects, 53.2% were men, and the
mean age was 59.6 years (SD=21.2 years). Finally, 7.2% of people
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Table 1. Characteristics of epistaxis patients and controls in general prac-

tices (QuintilesIMS Disease Analyzer database).

No

Variable . A
epistaxis

Epistaxis

Prior to 1:1 matching

N 16,801 2,761,439

Age (Mean, SD) 59.6 (21.2) 52.7(19.2) <0.001
<40 years (%) 21.4 29.0 <0.001
41-50 years (%) 9.3 17.3 <0.001
51-60 years (%) 13.9 17.9 <0.001
61-70 years (%) 15.2 13.7 <0.001
>70 years (%) 40.3 22.1 <0.001
Women (%) 46.8 53.8 <0.001
Men (%) 53.2 46.2 <0.001
:;i:a('cc;)health insurance cover- 79 95 <0.00]
i:/t:rg"grz (';/‘:;"th LSS 9238 905 <0.001
After 1:1 matching*

N 16,801 16,801

Age (Mean, SD) 59.6 (21.2) 59.6(21.2) 1.000
<40 years (%) 214 214 1.000
41-50 years (%) 9.3 9.3 1.000
51-60 years (%) 13.9 13.9 1.000
61-70 years (%) 15.2 15.2 1.000
>70 years (%) 40.3 40.3 1.000
Women (%) 46.8 46.8 1.000
Men (%) 53.2 53.2 1.000
:gzzzz/v:‘-)health insurance cover- 72 72 1.000
Statutory health insurance 928 9238 1.000

coverage (%)

*1:1 matching by age, gender, health insurance coverage, and physician.

had private health insurance coverage. Results of the multiva-
riate regression model are displayed in Table 2. Epistaxis was
found to be positively associated with hypertension (OR=1.13),
obesity (OR=1.24), chronic sinusitis (OR=1.20), other disorders
of nose and nasal sinuses (OR=1.44), anxiety disorder (OR=1.23),
and adjustment disorder (OR=1.19). Epistaxis was also associ-
ated with the prescription of vitamin K antagonists (OR=3.55),
preparations from the heparin group (OR=1.15), platelet aggre-
gation inhibitors excluding heparin (OR=2.02), direct thrombin
inhibitors (OR=2.16), direct factor Xa inhibitors (OR=3.36), other

antithrombotic agents (OR=1.65), SSRIs (OR=1.26) and nasal
steroids (OR=2.24). No significant effect was found for coronary
heart disease, diabetes, heart failure, subarachnoid, intracerebral
or other non-traumatic intracranial hemorrhage, depression,
Osler’s disease, allergic rhinitis, nasal polyp, or fracture of nasal
bones.

Discussion

In the present study, which included more than 33,600 patients
followed in general practices in Germany, epistaxis was posi-
tively associated with hypertension, obesity, chronic sinusitis,
other disorders of nose and nasal sinuses, depression, anxiety
disorder, and adjustment disorder. It was also reported that the
likelihood of developing epistaxis was increased by the use of
vitamin K antagonists, heparins, platelet aggregation inhibitors,
direct thrombin inhibitors, direct factor Xa inhibitors, other
antithrombotic agents, SSRIs and nasal steroids.

Over the past decades, several authors have studied the impact
of medical conditions and prescriptions on the risk of epistaxis.
A 2000 prospective, cross-sectional, prevalence study showed
that individuals affected by epistaxis display significantly higher
blood pressure values compared to those without epistaxis ©.

It was further found that almost 80% of people with high blood
pressure had sustained arterial hypertension, with approximate-
ly 27% of them being unaware of this major comorbidity. Finally,
the number of epistaxis episodes was higher in individuals with
sustained arterial hypertension than in those with elevated
blood pressure and no sustained arterial hypertension. Two
hypotheses may potentially explain the association between
epistaxis and hypertension. First, hypertension is known to lead
to chronic vascular damage, thus increasing the risk and the se-
verity of bleeding episodes ©'". In this case, epistaxis would be a
consequence of hypertension. That being said, it is also possible
that epistaxis, which is defined as a bleeding lesion of the otola-
ryngological region, triggers the activation of the autonomous
nervous system, indirectly leading to hypertension ©'2. In this
latter case, epistaxis would be the cause of hypertension.

Later, in 2002, Herkner et al. found a positive association
between active epistaxis and history of hypertension in 271
emergency department patients with epistaxis and 101 controls
(OR=2.8, 95% Cl: 1.4-5.6) ". In contrast, in a 2003 cross-sectional
study comparing 173 patients with a history of epistaxis with
1001 controls, Fuchs and colleagues concluded that hyperten-
sion was not associated with a history of epistaxis (in adulthood:
RR=1.24, 95% Cl: 0.83-1.85; in the previous 6 months: RR=0.79,
95% Cl: 0.40-1.56) . More recently, Kikidis et al. provided

a review of nine studies aiming at the relationship between
epistaxis and hypertension %, Six of the nine included studies
found that arterial pressure is higher during an episode of epis-
taxis. Seven works further assumed a cross-correlation between
arterial pressure and the actual incident of epistaxis. Based on
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Table 2. Association between first epistaxis diagnosis and clinical/pharmaceutical variables in patients treated in general practices (logistic regression

model).

Proportion of Proportion of

Variables’ OR (95% ClI)?

epistaxis patients controls

Diagnoses documented within 365 days prior to the

index date

Hypertension (ICD 10: 110) 59.0 49.8 1.13(1.08-1.19) <0.001
Obesity (ICD 10: E66) 133 9.8 1.24(1.16-1.33) <0.001
Chronic sinusitis (ICD 10: J32) 13.2 12.0 1.20(1.13-1.29) <0.001

Other disorders of nose and nasal sinuses including
cyst and mucocele of nose and nasal sinus, deviated

nasal septum, hypertrophy of nasal turbinates, ab- (L [ U et el
scess, furuncle and carbuncle of nose (ICD 10: J34)

Anxiety disorder 85 6.2 1.23(1.13-1.35) <0.001
Adjustment disorder 11,8 9.5 1.19(1.11-1.28) <0.001
Drugs prescribed within 355 days prior to the index

date

Vitamin K antagonists (ATC: BO1AA)? 14.2 4.1 3.55(3.22-3.91) <0.001
Heparin group (ATC: BO1AB)* 6.9 2.7 1.15(1.02-1.29) 0.018
ELI\fll_tcte:I;:)?igc])rsegation inhibitors excluding heparin 192 102 2,02 (1.88-2.17) <0.001
Direct thrombin inhibitors (ATC: BO1AE)® 0.6 0.2 2.16 (1.47-3.17) <0.001
Direct factor Xa inhibitors (ATC: BO1AF)” 43 1.1 3.36 (2.85-3.95) <0.001
Other antithrombotic agents (ATC: BO1AX)? 0.2 0.1 1.65 (0.84-3.23) 0.148
SSRI (ATC: NO6AB)® 33 20 1.26 (1.09-1.47) 0.002
Nasal corticosteroids (ATC: ROTAD)® 3.6 1.7 2.24(1.93-2.60) <0.001

T only variables with p<0.05 are displayed; no significant effect was found for coronary heart disease, diabetes, heart failure, subarachnoid, intracer-
ebral or other non-traumatic intracranial hemorrhage, Osler’s disease, allergic rhinitis, nasal polyp, fracture of nasal bones, or depression. ? adjusted
for diagnoses documented within 365 days prior to the index date. * Vitamin K antagonists: phenprocoumon and warfarin. * Heparin group: dertopa-
rin, dalteparin, enoxaparin sodium, nadroparin sodium, reviparin, tinzaparin, and heparin. ° Platelet aggregation inhibitors: acetylsalicycic acid, clopi-
dogrel, prasugrel, ticagrelor, ticlopidine, and cilostazol. ¢ Direct thrombin inhibitors: dabigatran etexilate. ” Direct factor Xa inhibitors: rivaroxaban,

apixaban, and edoxaban. 8 Other antithrombotic agents: danaparoid and fondaparinux sodium.

these previous works, the authors of the review concluded that The same study also found that chronic sinusitis and other

the presence of hypertension during an actual epistaxis episode disorders of the nose increased the risk of being diagnosed with
cannot establish a causative relationship between hypertension epistaxis. In 2014, Purkey and colleagues aimed to analyze the
and epistaxis because of confounding stress and possible white seasonal variation of epistaxis incidence in more than 2,400 pa-

coat phenomenon but may lead to the discovery of previously tients ¥, and discovered that epistaxis occurs more frequently
undiagnosed hypertension. during winter and in older patients. It was further found that
Another finding of the present German study that confirms the epistaxis occurrence is positively associated with allergic rhinitis,

importance of hypertension in the physiopathology of epistaxis chronic sinusitis, coagulopathy, hereditary hemorrhagic telan-
is the significant impact of obesity on nose bleeds. Nonetheless, giectasia, hematologic malignancy, and hypertension. These

as hypertension and obesity were both included as covariables local disorders of the otolaryngological region, in particular
in the multivariate logistic regression model of this work, it is sinusitis, are associated with an overactivation of the inflam-
likely that the latter disorder also has its own effect on the risk matory system 9, which could result in an increased number of

of epistaxis, with this effect being potentially mediated by other bleeding episodes such as epistaxis.
endothelial and vascular dysregulations 617, Of particular interest was the impact of anxiety and adjustment
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disorder on epistaxis, which, to our knowledge, has not been
previously described in the literature . In 2005, Cheung et

al. estimated in 197 patients that hypertension was associated
with anxiety but not depression ?". More recently, a 2013 UK
study showed in a cohort of late middle-aged men and women
that symptoms of depression and anxiety are associated with

a diagnosis of hypertension five years later @. Although these
findings must be interpreted with caution, the effect of these
psychiatric disorders on epistaxis may be secondary to the
increase of systolic and diastolic blood pressures. Nevertheless,
some researchers have also suggested that families of molecules
prescribed for the treatment of depression and anxiety are asso-
ciated with bleeding episodes %24, A 2004 work based on data
collected from 1992 through 2000 discovered a significant as-
sociation between the use of serotonin reuptake inhibitors and
the risk of hospital admission for abnormal bleeding (OR=1.9,
95% Cl: 1.1-3.5) @, Another study, which was published in 2011
and included 100 individuals, suggested that the prescription of
SSRIs with warfarin increased the risk of any bleeding event @4,
These results were later corroborated by Cheng et al., who found
an increased risk of upper and lower gastrointestinal bleeding in
9,753 SSRl users in a 10-year follow-up study (hazard ratios equal
to 1.97 and 2.96, respectively) 2. Finally, Renoux and colleagues
examined 1,363,990 users of SSRI from over 650 general practi-
ces in the UK in a population-based cohort study ?. They found
an increased risk of intracranial hemorrhage in people taking
SSRIs when compared to people taking tricyclic antidepressants
(RR=1.17), with this risk being the highest during the first 30
days of treatment. The authors further showed an increased risk
in patients receiving strong SSRIs when compared to patients
receiving weak SSRIs (RR=1.25). Finally, it was estimated that
concomitant use of oral anticoagulants substantially increased
the risk of intracranial hemorrhage (RR=1.73). The association
between the use of SSRIs and epistaxis, and bleeding in general,
has been explained by the fact that SSRIs block platelet sero-
tonin reuptake, leading to a serotonin deficiency in platelets and
aggregation impairment 728,

This German study showed that the risk of epistaxis was incre-
ased when anticoagulants, platelet inhibitors or nasal cortico-
steroids were prescribed. In 2008, Benninger discovered in 559
consecutive patients that the incidence of epistaxis was around
5% within two months after initiating intranasal steroid therapy,
underlying the idea that such drugs may tend to damage blood
vessels ?%. The negative impact of such drugs on bleeding was
later corroborated in another clinical context, as corticoste-
roids were associated with an increased risk of gastrointestinal
bleeding . In 2011, Jura-Szottys and Chudek found in people
undergoing percutaneous coronary angioplasty with stent
implantation that epistaxis occurred in more than 6% of the
population ", The incidence of epistaxis was similar between
individuals receiving clopidogrel, ASA, or both clopidogrel and

ASA. Interestingly, the authors estimated that approximately
one patient with epistaxis out of five disrupted his or her plate-
let inhibition treatment. Finally, hypertension, chronic kidney
disease, and liver cirrhosis were risk factors for the occurrence
of this complication. Later, in 2016, Stadler et al. showed in

603 emergency epistaxis patients that recurrences are more
frequent when individuals are exposed to vitamin K antagonists
2, It was discovered in the same analysis that the exposure to
ASA increases the severity of epistaxis recurrences and the need
for invasive treatments. In line with these two works, platelet in-
hibitors and anticoagulants, in particular vitamin K antagonists,
were found to be associated with an increase in the risk of being
diagnosed with epistaxis.

Finally, large database studies have been performed regarding
the risk of major bleeding in patients treated with oral antico-
agulants. In a 2016 Danish nationwide cohort study including
61,678 patients, Larsen et al. found that apixaban (Eliquis) and
dabigatran (Pradaxa) have a lower risk of death, major bleeding,
or any bleeding than warfarin 2. One year later, Hohnloser and
colleagues found in 35,013 patients from Germany that apixa-
ban has a reduced bleeding risk compared to phenprocoumon,
whereas dabigatran has a bleeding risk similar to that of phen-
procoumon, and rivaroxaban has a higher bleeding risk than
phenprocoumon &4, While these two studies are of particular
importance, no data is yet available on the impact of the use of
such oral anticoagulants on the risk of epistaxis.

This study was subject to several limitations. First, this retro-
spective work only enabled the analysis of associations and
prevalence estimations, not causal relationships. Second, the
diagnosis of epistaxis and other conditions relied solely on ICD
codes. Moreover, the database contained no information on the
severity of epistaxis. Furthermore, there was no information on
socioeconomic status, and information on lifestyle-related risk
factors was also unavailable. Finally, no detailed documentation
about therapy side effects was available so the associations
between therapy and epistaxis could only be estimated. One
strength of the study is the large nationwide database. Another
strength is the use of real-world data on diagnoses in primary
care practices where diagnoses are continuously documented,
allowing unbiased exposure assessment (no recall bias).

Conclusion

Overall, we found the occurrence of epistaxis to be associated
with multiple medical and psychiatric disorders. The intake of
platelet inhibitors, anticoagulants, and nasal corticosteroids is
also associated with this risk.
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