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Abstract

Introduction Epistaxis is the most common otorhinolaryngological emergency and historically there have been an important
debate whether there is a cause-effect relationship with high blood pressure.

Aim This retrospective study explored whether hypertension is a significant risk factor for epistaxis in Emergency Depart-
ment (ED) patients and examined associations between blood pressure levels and epistaxis episodes.

Materials and Methods Two groups were studied: Group A (patients with epistaxis) and Group B (control). Patient charac-
teristics, comorbidities, and medication use were recorded. Blood pressure measurements were taken upon ED arrival and
after specialist evaluation. Statistical analyses included descriptive statistics, T-test, 2 test, and logistic regression.

Results Group A, enrolled from April 2014 to February 2015, included 102 patients, mean age 67, male-female ratio 2:1.
Blood pressure on arrival was over 140/90 mmHg in 73%, decreasing to 26% after 30 minutes. Group B, enrolled from May
2023 to August 2023, included 126 patients, mean age 59, male-female ratio 2:1. Blood pressure on arrival was over 140/90
mmHg in 60%, decreasing to 23% after 30 minutes. Both groups showed reduced blood pressure post-evaluation. Logistic
regression identified anticoagulant and/or antiplatelet therapy as the main independent risk factor for epistaxis. Age, sex,
blood pressure levels, and hypertension did not significantly influence epistaxis occurrence.

Conclusion No significant correlation between hypertension and epistaxis was found. Anticoagulant and/or antiplatelet ther-
apy was the primary independent risk factor, highlighting the importance of considering medication history in evaluating
epistaxis.
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1 Introduction

Epistaxis is the most common otorhinolaryngological emer-
gency with a lifetime prevalence of 60% in the general
population [1]. It can occur at any age, with a bimodal distri-
bution of children up to age 10 and adults older than age 50.
Children with nosebleeds are rare and need to be examined
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for trauma, nasal foreign body and systemic hematological
and/or medical condition [2]. Individuals older than age 50
represent 40% of those requiring medical attention and tend
to have more serious bleedings [3]. Trauma from nose pick-
ing, inflammatory and neoplastic disease of the nasal cav-
ity represent the most frequent causes of epistaxis in adult
population. Moreover, the risk of nosebleeds is increased
by treatment with anticoagulant and/or antiplatelet drugs, by
the therapy with nasal vasoconstrictors or by chronic intra-
nasal-drug use (e.g., cocaine), and by topical steroids [4,
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5]. The same is true in patients affected by coagulopathies
such as thrombocytopenia, von Willebrand disease or hemo-
philia. If nosebleeds are recurrent and difficult to control,
the diagnosis of Osler-Weber-Rendu syndrome and carotid
artery aneurysm should be taken into consideration [1]. For
a long time, a relationship between arterial hypertension and
epistaxis was hypothesized, but the etiologic role of hyper-
tension in provoking nasal bleeding still remains controver-
sial [6—10]. In the literature, some authors reported that high
blood pressure values could increase the risk of epistaxis, as
result of acute organ damage on the sinonasal vessels [11—
14]. According to Guidelines of the French Society of Oto-
rhinolaryngology, it is recommended to measure the blood
pressure of patients in acute-phase epistaxis, to control high
blood pressure in the acute phase of bleeding in order to
reduce its duration, and to control high blood pressure medi-
cally in the waning phase to reduce the risk of recurrence
[15]. On the contrary, other authors showed that hyperten-
sion could be the consequence of the stressful alarm reaction
induced by the nosebleed itself [8] and some others sug-
gested the possible role in determining the severity of bleed-
ing [16]. Kikidis et al. [17] underscored the controversy in
the literature examining the available studies, reporting on
arterial hypertension and epistaxis. They conclude that the
presence of high blood pressure values during the actual
episode of nasal bleeding cannot establish a causative rela-
tionship with epistaxis, because of confounding stress and
the possible white coat phenomenon. Min et al. [18] confirm
that hypertension is significantly associated with the risk of
epistaxis, but this association does not fully support a causal
relationship. Moreover, in their meta-analysis that includes
10 studies, they show that there is a significant heterogene-
ity in the definition of hypertension and in the methods used
to measure blood pressure in different studies. In addition,
seasonal variation of epistaxis was not taken into account in
the studies included in the metanalyses, although it is well
known that weather conditions, such as low temperature or
low air humidity may increase the risk of primary epistaxis.
We investigated the relationship between epistaxis and
changes in blood pressure, testing if higher values of blood
pressure were correlated to higher risk of bleeding. Another
purpose was to analyze blood pressure variation from the
hospital admission to discharge after otorhinolaryngological
evaluation, comparing the blood pressure variation between
the group with epistaxis and the control group.

2 Methods

A monocentric study was carried out, prospectively collect-
ing patients sent for a specialist evaluation at the department
of Otorhinolaryngology and divided in two groups: group
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A, consisting of patients who reported active or recent epi-
staxis, and group B, reported as the control group, consist-
ing of patients who came for reasons other than bleeding.
In group A, consecutive patients were included, presenting
for acute primary epistaxis at the Emergency Department
(ED) of Spedali Civili of Brescia (Italy), from April 2014
to February 2015 and sent for a specialist evaluation at the
department of Otorhinolaryngology of the same institu-
tion. Exclusion criteria were: (1) diagnosis of Osler-Weber-
Rendu syndrome, (2) recent nose surgery or trauma (<5
days), (3) bleeding because of neoplastic lesions, and (4)
coagulopathies. Datas regarding management and character-
istics of bleeding were recorded for all patients. In group B,
consecutive patients aged 18 years or older were included,
presenting for other reasons than epistaxis (i.e. dizziness,
cough, ear pain, dysphonia, etc.) at the ED of Spedali Civili
of Brescia (Italy), from May 2023 to August 2023 and sent,
after presentation at the ED, for a specialist evaluation at the
department of Otorhinolaryngology. Patients with any head
and neck bleeding were excluded.

For both groups, blood pressure and heart rate were mea-
sured in all patients, at arrival at the ED (t0) and 30 min after
the otorhinolaryngology examination (t30). Blood pressure
and heart rate measurements were performed according to
2013 ESC-ESH guidelines by the medical and nursing staff,
using an automatic device (OMRON MT10-IT) [19]. A care-
ful clinical history and a throughout clinical examination
were performed. History of hypertension, chronic obstruc-
tive pulmonary disease (COPD), diabetes, dyslipidemia,
and related treatment, with particular attention to the use
of anticoagulant and/or antiplatelet drugs, were recorded.
All clinical data were inserted in a dedicated database. The
study was approved by the local ethical committee.

Descriptive statistics were used to present the demo-
graphic, anamnestic and clinical baseline characteristics.
Student’s T test was used for quantitative variables and the
y2 test for categorical variables. Univariate correlations
were analyzed by Pearson’s correlation coefficient, multi-
variate ones by linear regression analysis. Statistical anal-
yses were performed by SPSS software version 20 (SPSS
Inc, Chicago, Illinois).

3 Results

In Table 1, patients characteristics, use of anticoagulant
(ACT) or antiplatelet (APT) therapy and mean values of
systolic (SBP) and diastolic (DBP) blood pressure at arrival
in the ED (t0) and 30 min after the otorhinolaryngology
visit (t30) (with eventual hemostasis) are reported. From
April 2014 to February 2015, 102 patients were enrolled
into the study group (A) according to the predefined
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Fig. 1 Blood pressure values in control group (B) (SBP-0=systolic blood pressure at the arrival; SBP-30 =systolic blood pressure after 30 min;
DBP-0=diastolic blood pressure at the arrival; DBP-30 =diastolic blood pressure after 30 min)
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Fig. 2 Blood pressure values in epistaxis group (A) (SBP-0=systolic blood pressure at the arrival; SBP-30 =systolic blood pressure after 30 min;
DBP-0=diastolic blood pressure at the arrival; DBP-30 =diastolic blood pressure after 30 min)

A\ Adis



496

C. L. Modesti et al.

Table 1 Patients characteristics, use of anticoagulant or antiplatelet therapy and mean values of systolic (SBP) and diastolic (DBP) blood pressure
at arrival in the ED (t0) and 30 min after the otorhinolaryngology visit (t30). ACT = anticoagulant treatment: APT =antiplatelet treatment

Group A Group B x2 test t-Student

Mean SD n Mean SD n
Age 67,3 15,4 58,9 16,7 p<0,05
Sex 74 83 p=0,231

27 43

HYPERTENSION 37 61 p=0,066
(No/Yes) 65 65
SBP-0 mmHg 144,6 21,8 138,1 20,4 p<0,05
DBP-0 mmHg 84,7 14,1 83,3 11,9 p>0,05
SBP-30 mmHg 137,1 20,9 132,7 17,5 p>0,05
DBP-30 mmHg 81,8 14,6 81,6 11,6 p>0,05
SBP variation mmHg 7.5 11 5.4 4,6 p>0,05
DBP variation mmHg 2.9 9,2 1,8 1,4 p>0,05
ACT and APT N 8 3 p<0,05
ACT 14 5 p<0,05
APT 26 20 p<0,05

inclusion/exclusion criteria and to the protocol. Among all
the patients, 60% of patients presented with active epistaxis,
almost 40% with recent episode of nose bleeding occurred
in the last 24 h. When required, patients underwent a hemo-
stasis procedure during the otorhinolaryngology visit. The
hemostasis was performed by bipolar cauterization of the
nasal bleeding vessel under local anesthesia, or with nasal
packing with resorbable nasal swab. Mean age was 67 years
(range 15-93 years), and the male-female ratio was 2:1.

Group B was identified from May 2023 to August 2023.
It consists in 126 patients enrolled according to the pre-
defined inclusion/exclusion criteria and to the protocol. The
following diagnoses were recorded: vertigo was the most
common diagnosis, affecting 31 patients (24.60%), rhinitis/
sinusitis was diagnosed in 9 patients (7.14%), pharyngo-
tonsillitis/tonsillar abscess/laryngitis affected 27 patients
(21.43%), an ENT district neoplasm was found in 3 patients
(2.38%), otitis was diagnosed in 24 patients (19.05%), sud-
den hearing loss was identified in 4 patients (3.17%), other
ear conditions (foreign body, cerumen) were found in 9
patients (7.14%), traumas (ear, larynx) were diagnosed in
2 patients (1.59%), laryngeal dyspnea/airways obstruction
was identified in 1 patient (0.79%), foreign body (ear, nose,
pharynx) was diagnosed in 2 patients (1.59%), facial palsy
was found in 3 patients (2.38%), acute infections of salivary
glands were diagnosed in 3 patients (2.38%), neck abscess
was identified in 1 patient (0.79%), examination negative or
other cases were recorded in 7 patients (5.56%).

In both groups a progressive reduction of BP values from
t0 to t30 was observed (p=0.001). Taking into account
group A, in 73% of cases (75 patients) BP values > 140/90
mmHg were measured at t0, and this percentage decreased
to 26% (27 patients) at t30. The same was observed in
group B, where BP values > 140/90 mmHg were recorded
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in 75 patients (60%) at t0, while at t30 only 29 patients
(23%) had a high BP. The mean BP decreased from 145/85
mmHg to 137/82 mmHg in group A, and from 138/83
mmHg to 133/82 mmHg in group B (Fig. 1, 2). No anti-
hypertensive treatment was given to the patients during the
evaluation. SBP was higher in the group of patients with
epistaxis (group A) compared to the control group (group
B) while there were no differences regarding DBP and the
prevalence of hypertension was not different between the
two groups. However, the age of the patients belonging to
group A was higher than that of group B (Table 1). For this
reason, logistic regression was performed (Tables 2 and 3).
Epistaxis was positively associated with ACT and/or APT,
while it was not associated with systolic or diastolic blood
pressure values. Multivariate logistic regression analysis
screened out that the main independent risk factors for epi-
staxis (p-value=0,016) is the use of ACT and/or APT, while
sex, age, SBP, DBP, and high BP didn’t show a statistically
significant result (p-value>0,05) (Table 2). Considering
hypertension as the dependent variable, SBP variations
becomes statistically significant (p-value <0,001), meaning
that when BP is higher, there is a more important reduction
in SBP than DBP (Table 3) ).

4 Discussion

The main finding of our prospective study is the absence of
a correlation between hypertension and epistaxis. We were
able to show that a spontaneous reduction in blood pressure
values occurred in all patients from admission to discharge.
The demographic data of our population were consistent
with the epidemiology described in the literature, indicating
an increase in epistaxis with age, particularly after 50 years.
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ACT and/or APT ' ®
Dia Var -4
Sys Var —o—
Sex I ® !
Epistaxis L
Age 1o
OiO 015 1.0 1j5 ZTO 215
Multivariate OR* (95% C.1%) p-Value
Age 1,049 (1,025 - 1,073) < 0,05
Epistaxis 1,119 (0,597 — 2,100) 0,725
ACT? and/or APT* 0,848 (0,449 — 1,603) 0,612
Systolic BP Variation 1,093 (1.040 — 1,149) <0,05
Diastolic BP Variation 0,954 (0,901 - 1,010) 0,105
ACT and/or APT 0,880 (0,428 — 1,810) 0,729

I0R: Odds ratio

2C.L: Confidence Interval
3ACT: Anticoagulant therapy
4APT: Antiplatelet therapy

Table 2 Logistic regression model, dependent variable: Epistaxis

Previous studies have shown that the majority of patients
admitted to the ED for acute epistaxis had a documented
history of hypertension and high blood pressure values
upon admission. Conversely, the prevalence of hyperten-
sive patients in our population cohort seems comparable to
that observed in the general population, and no cause-effect
relationship between the diagnosis of hypertension and
nosebleeds was found, as the variable related to hyperten-
sion nullifies itself when considering age. A major strength
of our study was the accuracy in measuring blood pressure
values; measurements were performed in a standardized

manner with the same semiautomatic device according to
guidelines. To our knowledge, no other studies have used
this methodology for blood pressure measurement, as many
previous studies were based on a single value of blood pres-
sure without specifying the timing and methods of acqui-
sition. The results of our study indicate that a progressive
reduction in blood pressure values may occur within about
30 min, without the administration of any drug treatment,
suggesting that the higher values recorded at admission may
reflect, to some extent, an alert reaction to bleeding, sup-
ported by concomitant heart rate changes during the same
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ACT and/or APT [ °
Dia Var @i
Sys Var o
Sex b °
Epistaxis I L
Age L]
OiO 0i5 1.0 115 2j0 2i5
Multivariate OR? (95% C.L?) p-Value
Age 1,049 (1,025 - 1,073) < 0,05
Epistaxis 1,119 (0,597 - 2,100) 0,725
ACT3 and/or APT* 0,848 (0,449 — 1,603) 0,612
Systolic BP Variation 1,093 (1.040 — 1,149) <0,05
Diastolic BP Variation 0,954 (0,901 - 1,010) 0,105
ACT and/or APT 0,880 (0,428 — 1,810) 0,729

IOR: Odds ratio

2C.IL: Confidence Interval
3ACT: Anticoagulant therapy
4APT: Antiplatelet therapy

Table 3 Logistic regression model, dependent variable: hypertension

time interval. This reinforces the importance of repeated and
accurate measurements of blood pressure values accord-
ing to guidelines, as a single detection can be influenced
by anxiety, stress, and error. High blood pressure values
decreased in both the epistaxis and control groups, confirm-
ing that blood pressure rise could be considered a reaction
to the stressful event. The use of 24-hour blood pressure
ambulatory monitoring (ABPM) could have further helped
in identifying patients with white coat or sustained hyper-
tension. Another important finding concerns the strong
relationship between the risk of epistaxis and the use of
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anticoagulant and antiplatelet therapy. Evidence from both
clinical observations and experimental studies provides sub-
stantial support for the assertion that anticoagulant therapy
(ACT) and antiplatelet therapy (APT) significantly impact
the risk of epistaxis in hypertensive patients. Anticoagulant
medications, such as warfarin or direct oral anticoagulants
(DOAC:s), are known to interfere with the clotting cascade,
thereby increasing the propensity for bleeding events. Simi-
larly, antiplatelet agents like aspirin or clopidogrel inhibit
platelet aggregation, potentially exacerbating bleeding ten-
dencies in hypertensive individuals predisposed to vascular
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fragility. Moreover, the synergistic effect of hypertension-
induced vascular remodeling and the antithrombotic prop-
erties of these medications further amplifies the likelihood
of epistaxis occurrence. Consequently, meticulous consid-
eration of the patient’s hypertensive status and concurrent
pharmacotherapy is imperative in assessing and managing
the risk of epistaxis, thereby optimizing therapeutic out-
comes and patient safety.

5 Conclusions

According to our monocentric with prospective collection
of data and retrospective analysis, epistaxis and hyper-
tension do not show a clear association. On one hand the
prevalence of the disease is superimposable to general
population. On the other, measurement of blood pressure
values, performed according to the guidelines recommen-
dations, shows a spontaneous and statistically significant
reduction, not attributable to any antihypertensive therapy.
These data seem to suggest that epistaxis should not be con-
sidered secondary organ damage to an acute pressure rise
but may rather be the cause of an alarm reaction in both
normotensive and hypertensive patients.
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