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of day
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This study investigated the frequency of idiopathic epistaxis onset and its severity relative to the time
of day. Idiopathic epistaxis was defined as epistaxis in the emergency department, with no epistaxis
diagnosis in any hospital 12 months before incident epistaxis. The timing of epistaxis onset was
divided into four categories: morning (6:01-12:00), afternoon (12:01-18:00), evening (18:01-24:00),
and overnight (00:01-6:00). The chi-square test was used to analyse the time distribution of epistaxis
(p <.05).. During the study period, a total of 1684 patients with a median age of 56 years developed
epistaxis. Epistaxis incidence was highest in December (n=213), lowest in July (n=95), and highest
in winter, followed by fall, spring, and summer. Epistaxis occurred most frequently overnight (n =823,
48.8%), followed by evening (n =410, 24.3%), morning (n =254, 15.1%), and afternoon (n=197,
11.7%; p < .001). Afternoon was selected as the reference. After adjustment for covariates, odds ratios
(ORs) and 95% confidence intervals (Cls) of the risk of epistaxis were 1.34 (95% Cl, 1.26-1.43), 1.47
(1.38-1.56), and 3.52 (3.14-3.91) in the evening, morning, and overnight, respectively. Epistaxis rates
overnight were significantly strongest and positively proportional to blood pressure levels between
0:01 am and 6:00 am (r=18.1, p <.001), followed by overnight rates (r=11.5, p=.017). Patients

who developed epistaxis overnight were more likely to develop posterior epistaxis and to receive
endoscopic electrocoagulation haemostasis (p < .001). In this cohort, these results suggest that

adult idiopathic epistaxis occurred most frequently at overnight, especially in the winter, and more
need management to immediately control the bleeding in ENT emergency departments. In addition,
this study found that high frequent of epistaxis at overnight associated with serious blood pressure
between 0:01 am and 6:00 am. This analysis supports that health care professionals and caregiver
should be aware of individuals with hypertension, and the status of blood pressure at overnight should
be considered in preventing nasal bleeding’s risk.
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An epidemiologic study revealed that epistaxis occurs in up to 60% of the general population and that
approximately 6% of individuals with epistaxis seek medical attention'. Studies have found a bimodal age
distribution for epistaxis. Individuals aged younger than 10 years or 70 years or older are at most risk of epistaxis;
older adults with epistaxis are three times more likely to require medical assistance than are children with
epistaxis>>. Men are slightly more likely than women to develop epistaxis®.

Epistaxis is classified as primary or secondary. Most patients (approximately 85%) develop primary
epistaxis. Primary epistaxis is mostly idiopathic and arises spontaneously without any obvious precipitating
insult, although environmental factors are likely to contribute to the onset of primary epistaxis. The causes of
and risk factors for secondary epistaxis are classified as local (e.g., dry air, alcohol abuse, infection, chemical
irritants, inflammation, allergy, trauma, cancer, and intranasal medication application) or systemic (e.g., use of
anticoagulants and antiplatelet agents, blood dyscrasias, leukaemia, atherosclerosis, and congestive heart failure).
Recurrent epistaxis may be the first sign of local or systemic neoplastic disease. Several reports have suggested
that hypertension is a crucial systemic disease associated with the development of epistaxis. Additionally, several
studies have reported a significant positive association between epistaxis and atmospheric pressure or relative
humidity and seasonal changes®~’. Individuals in colder regions are considerably more likely to develop epistaxis
in winter. This is most likely a result of the colder climate and exposure to indoor heating in winter, which results
in low ambient humidity and more water evaporation from the nasal mucosa; these factors increase the risks of
desiccation and epistaxis. According to anecdotal reports from caretakers, otolaryngologists, and primary care
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doctors treating severe epistaxis, epistaxis seems to occur more frequently in the evening or overnight. Although
the frequency and management of epistaxis have been extensively studied, data on the timing of epistaxis
occurrence are lacking. By being aware of the time of day when epistaxis is most likely to occur, caregivers and
medical professionals can implement more careful monitoring of patients, thereby enhancing clinical outcomes.
Accordingly, we conducted this retrospective study to assess the time of day of epistaxis onset in patients at
a hospital within the Chinese tertiary academic health system to determine whether epistaxis occurs more
commonly in the evening. We also evaluated the predictors of the timing of epistaxis.

Methods

Study population

This retrospective study was performed at the affiliated hospital of Yangzhou University, Yangzhou, China,
between January 2017 and January 2022. This study was conducted in adherence to the tenets of the Declaration
of Helsinki. This study was approved by the ethics committee of the affiliated hospital of Yangzhou University.
Written informed consent was obtained from all participants. We screened the medical records of all patients to
identify individuals who met the inclusion criteria. We selected only patients whose medical records mentioned
ear, nose, throat (ENT) emergency department visits for epistaxis. Specifically, the main medical records were
required to include the recorded time (hour) of epistaxis onset, as provided by the patient or caregiver, and the
month of the ENT emergency department visit. Epistaxis episodes were restricted to those that occurred in
outpatient settings.

Main outcome and data collection

The main outcome in this study was treatment for epistaxis episodes in the ENT emergency department. In
this study, epistaxis was defined as idiopathic epistaxis diagnosed in the emergency department (International
Classification of Diseases, Tenth Revision code R04.0), with no epistaxis diagnosis in any Medicare claims record
(outpatient, inpatient, or health-care provider) before incident epistaxis. The emergency department arrival time
was recorded, when available. Timing of epistaxis onset was divided into four categories: morning (6:01-12:00),
afternoon (12:01-18:00), evening (18:01-24:00), and overnight (00:01-6:00). Season of epistaxis onset was
classified as spring (March, April, and May), summer (June, July, and August), fall (September, October, and
November), or winter (December, January, and February). Strategies for controlling epistaxis were classified
using procedure codes as cauterisation, nasal packing (anterior or posterior), or endoscopic electrocoagulation
(unipolar or bipolar). Patients were excluded if they (1) had traumatic, iatrogenic, coagulopathic, or recurrent
epistaxis; (2) had other risk factors for epistaxis, including acute rhinitis, allergic rhinitis, sinonasal tumour,
rhinologic surgery, an epistaxis tendency, or a coagulation disorder; (3) were receiving medical treatment
that could significantly increase the risk of epistaxis (i.e., heparin, enoxaparin, clopidogrel, ticlopidine,
abciximab, warfarin, and low-dose aspirin); (4) were using an intranasal spray (i.e., a spray containing steroids,
antihistamines, or ipratropium bromide) for treating rhinitis and allergic rhinitis; or (5) were lacking epistaxis
time and treatment option data.

Covariates

Demographic characteristics in this study included age and sex. Lifestyle risk factors included smoking status
and alcohol consumption status. Body mass index (BMI; calculated as weight in kilograms divided by height
in metres squared) was calculated using self-reported weight and height data. A lifestyle risk factor was the
presence or absence of hypertension and diabetes mellitus.

Statistical analysis

All statistical analyses were performed using SPSS version 26.0. Categorical variables are expressed as numbers
and percentages. Continuous variables are expressed as mean and standard deviation (M + SD). Comparisons of
categorical variables were performed using chi-square tests or Fisher’s exact test. The Mann-Whitney U test or
unpaired Student’s ¢ test was applied for analysing continuous variables. Analysis of variance was used to examine
the relationship between the four seasons and epistaxis rates. Multiple comparisons were performed using a
post hoc Tukey’s honestly significant difference test. Spearman’s correlation was estimated for determining the
relationships between epistaxis rates and blood pressure variation within a day. After adjustment for demographic
characteristics and lifestyle factors, a multivariate logistic regression analysis was used to calculate odds ratios
(ORs) and 95% confidence intervals (CIs) for evaluating the association between the occurrence of epistaxis and
the time of day. Two-sided p values of <0.05 were considered statistically significant.

Results
Demographic characteristics of the study population
During the study period, ENT emergency department arrival times were mentioned in the medical records of a
total of 1795 adult patients. A total of 38 patients were excluded due to a lack of medical records mentioning the
timing of epistaxis (N=19) or other details (N=9). The remaining 1757 patients had records that provided the
timing of epistaxis. Of these patients, 45 lacked data on the specific hour of epistaxis onset. For these 45 patients,
the time of epistaxis onset was recorded as morning (n=24, 63%), afternoon (n=2, 5%), or evening (n=12,
32%). The remaining 1712 patients had medical records that provided the precise timing of epistaxis onset. After
28 patients with secondary epistaxis were excluded, 1684 patients with primary epistaxis were included in the
analysis.

Among the 1684 patients with epistaxis, 1032 (61.3%) were men. The median age was 56 years (range, 18-88
years, Table 1). The age distribution of the patients was as follows: 96 (5.7%) patients were aged 18-35 years,
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Total Morning Evening Overnight
Characteristic (N=1684) | (N=254) | Afternoon (N=197) | (N=410) |(N=823)
Age, y(%)
18-35 96(5.7) 21(8.3) 22(11.2) 25(6.1) 28(3.4)
36-50 221(13.1) 48(18.9) 24(12.2) 64(15.6) 85(10.3)
51-65 483(28.6) 66(13.7) 62(31.5) 108(26.3) 247(30.0)
66-80 686(40.8) | 96(37.8) | 71(36.0) 155(37.8) | 364(44.2)
Above 81 198(11.7) 23(9.1) 18(9.1) 58(14.1) 99(5.9)
Male, No. (%) 1032(61.3) | 119(46.9) 105(53.3) 235(57.3) 573(69.6)
Location, No. (%)
Urban 870(51.7) |121(47.7) |91(46.2) 212(51.7) | 439(53.3)
Rural 814(48.3) 133(52.3) 106(53.8) 198(48.3) 384(46.7)
BMI, mean (SD) 25.5(5.4) 25.2(5.3) 25.3(5.4) 25.5(5.1) 25.8(5.4)
Current Smoking, No. (%) 646(38.4) 99(39) 81(41.1) 145(35.4) 316(38.4)
Current Alcohol, No. (%) 479(28.4) 78(30.7) 61(29.4) 105(25.6) 235(28.6)
History of diabetes, No. (%) 192(11.4) 27(10.6) 21(10.7) 46(11.2) 98(11.9)
History of hypertension, No. (%) 1142(67.8) | 113(44.5) 94(47.7) 258(62.9) 677(82.3)
Management, No. (%)
Observation 102(6.1) 32(12.6) 28(14.2) 30(7.3) 12(1.5)
Endoscopic electrocoagulation hemostasis | 1451(86.2) | 145(57.1) 112(56.9) 258(62.9) 649(78.9)
Nasal packing 185(11) 46(18.1) 41(20.8) 45(11) 53(10.1)
Surgical management 233(13.8) 31(12.2) 16(8.1) 77(18.8) 109(13.2)
Site of epistaxis
Anterior bleeding 633(37.6) 137(53.9) 103(52.3) 214(52.2) 296(37)
Posterior bleeding 1051(62.4) |117(46.1) 94(47.7) 196(47.8) 527(64)
Blood pressure, mean (SD), mmHg
Systolic blood pressure 158.3(25.1) | 139.5(24.4) | 138.7(25.6) 148.5(25.2) | 175.7(25.3)
Diastolic blood pressure 88.3(14.3) | 84.3(14.8) 83.5(16.3) 84.5(14.6) | 96.6(13.5)

Table 1. Baseline characteristics of patients with ENT emergency departments visits by Epistaxis relative
time of day. Observation (including topical vasoconstriction); Endoscopic electrocoagulation hemostasis
in emergency departments (bipolar or unipolar); Nasal packing (including anterior, posterior); Surgical
management (bleeding control in operation room).

221 (13.1%) patients were aged 36-50 years, 483 (28.6%) patients were aged 51-65 years, 686 (40.8%) patients
were aged 66-80 years, and 198 (11.7%) patients were aged > 81 years (x>=46.596, p<.001, Table 1). In the
detailed analysis by the time of epistaxis onset, 21 (8.3%) patients aged 18-35 years developed epistaxis in the
morning. Moreover, 22 (11.2%), 25 (6.1%), and 28 (3.4%, p <.001) patients aged 18-35 years developed epistaxis
in the afternoon, evening, and overnight, respectively. Among patients aged 36-50 years, 48 developed epistaxis
occurred in the morning (18.9%), 24 developed epistaxis in the afternoon (12.2%), 64 developed epistaxis in the
evening (15.6%), and 85 developed epistaxis overnight (10.3%; p <.001). In the analysis, 66 (13.7%) patients aged
51-65 years developed epistaxis in the morning. In addition, 62 (31.5%), 108 (26.3%), and 247 (30.0%; p <.001)
patients aged 51-65 years developed epistaxis in the afternoon, evening, and overnight, respectively. Among
patients aged 66-80 years, epistaxis occurred in the morning, afternoon, evening, and overnight for 96 (37.8%),
71 (36.0%), 155 (37.8%), and 364 (44.2%) patients (p <.001), respectively. Among patients aged > 81 years, 23
(9.1%), 18 (9.1%), 58 (14.1%), and 99 (5.9%; p <.001) developed epistaxis in the morning, afternoon, evening,
and overnight, respectively.

As presented in Tables 1 and 67.8% (1142) of patients with epistaxis had a history of hypertension. The
majority of these patients [82.3% (665/832)] developed epistaxis overnight, followed by epistaxis development
in the evening, afternoon, and morning. In the detailed analysis by the mean of blood pressure levels, the highest
mean of systolic blood pressure and diastolic blood pressure was found in the overnight group, followed by the
evening, morning, and afternoon groups. Table 1 also reveals that among the 823 cases of overnight epistaxis,
296(37%) were attributed to anterior epistaxis and 527(64%) to posterior epistaxis. Of these cases, 649(78.9%)
were treated with endoscopic electrocoagulation under local anesthesia, whereas 109(13.2%) necessitated
surgical intervention under general anesthesia.

Of the 1684 patients, 1451 (86.2%) were immediately discharged from the emergency department after the
management of epistaxis. The management strategies were endoscopic electrocoagulation haemostasis under
local anaesthesia in the emergency department in 1164 patients, nasal packing in 185 patients, and observation
in 102 patients. In total, 223 (13.8%) patients were admitted to the hospital for inpatient endoscopic surgical
intervention under general anaesthetic, because of the inability to perform endoscopic electrocoagulation
haemostasis due to severely deviated nasal septum or pain. In the follow-up in the first month after epistaxis
management, the recurrent epistaxis rates were 3.1% (36/1164), 25.9% (48/185), 49% (50/102), and 3% (6/203)
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for patients who underwent electrocoagulation, nasal packing, observation, and surgical intervention (p <.001),
respectively. As listed in Table 1, posterior epistaxis was more common than anterior epistaxis in the overnight
(x*=103.755, p<.001). By contrast, anterior epistaxis was more common than posterior epistaxis in the
morning, afternoon, and evening (all p <.001). In the analysis by epistaxis time, no statistical difference was
found in BMI, location, smoking status, alcohol consumption status, or history of diabetes between the morning,
afternoon, evening, and overnight groups (all p>.05).

Timing of epistaxis

Data on the timing of epistaxis onset are provided in Fig. 1. The frequency of epistaxis episodes was 15.1%
(n=254) in the morning, 11.7% (n=197) in the afternoon, 24.3% (n=410) in the evening, and 48.8% (n=2823)
overnight (p <.001). Afternoon was selected as the reference because the proportion of patients with epistaxis
was the lowest in the day. After adjustment for all covariates, multivariate ORs of the risk of epistaxis were 1.34
(95% CI, 1.26-1.43), 1.47 (1.38-1.56), and 3.52 (3.14-3.91) in the morning, evening, and overnight groups,
respectively.

Figure 2 displays the overall number of epistaxis cases by month throughout the research period. On a
monthly basis, the numbers of epistaxis cases were highest in December (n=213) and lowest in July (n=95).
The incidence of epistaxis was highest in winter, followed by fall, spring, and summer (Fig. 2). The incidence of
epistaxis in the four seasons was compared using analysis of variance. The results revealed a significant difference
the incidence of epistaxis between the seasons (p <.001). Post hoc Tukey’s honestly significant difference analysis
revealed significant differences in the incidence of epistaxis between summer and winter (p <.001) and between
summer and fall (p <.001).

Relationship between timing of epistaxis and hypertension
In total, 1142 of the patients had hypertension and visited the ENT emergency department for ongoing epistaxis.
We investigated whether the timing of epistaxis was affected by blood pressure level variations within the day.
We examined epistaxis rates and hypertension status in morning, afternoon, evening, and overnight groups.
The results revealed that the overnight group was significantly more likely to be admitted to the emergency
department for epistaxis than the other groups. In total, 59.3% (677/1142) of patients with hypertension were
admitted overnight, followed by evening (22.6%, 258/1142), morning (9.9%, 113/1142), and afternoon (8.2%,
94/1142; p<.001). Among patients without hypertension, 28% (152/542) were admitted overnight. Patients
without hypertension were more likely to be admitted to the emergency department overnight than in the
evening (26.9%, 146/542), morning (26%, 141/542), or afternoon (19%, 103/542; p <.001). We further analysed
the association between the site of epistaxis and hypertension. The analysis indicated that 60.9% (696/1142) of
patients with hypertension had posterior epistaxis and that 53% (288/542) of patients without hypertension had
anterior epistaxis.

To further examine the effects of blood pressure variations on epistaxis rates, we calculated Spearman’s
correlation values to estimate the correlation between epistaxis rate and blood pressure level. Epistaxis rates in
the overnight group were significantly strongest and positively proportional to blood pressure level (r=18.1,
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Fig. 1. The frequency of epistaxis presentations by relative time of day from Jan 2017 to Jan 2022. Morning
(6:01-12:00), afternoon (12:01-18:00), evening (18:01-24:00), and overnight (00:01-6:00).
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Fig. 2. The frequency of epistaxis presentations by relative time of month From Jan 2017 to Jan 2022. The
seasons that we defined in this study, the spring (March, April, May), the summer (June, July, August), fall
(September, October, November) and winter (December, January, February).

p<.001), followed by those in the evening group (r=11.5, p=.017). However, no correlation was found between
blood pressure level and epistaxis rate in the morning and afternoon groups.

Discussion

This study used medical data from the Chinese tertiary academic health system to evaluate whether frequency
and severity of idiopathic epistaxis in adults are associated with the time of day. Our study found that idiopathic
epistaxis most frequently occurred overnight (0:01 am-6 am). The risk of epistaxis overnight was 3.52 times
higher than the risk in the afternoon (adjusted OR, 3.52; 95% CI, 3.14-3.91), followed by the risks in the evening
(OR, 1.47; 95% CI, 1.38-1.56) and morning (OR, 1.34; 95% CI, 1.26-1.43). Additionally, most epistaxis cases
occurred overnight, and the majority of epistaxis cases required endoscopic electrocoagulation haemostasis.
Consistent with findings from other studies, our study found that epistaxis frequency was highest in winter,
followed by fall, spring, and summer. During the study period, the incidence of idiopathic epistaxis in adults
was highest in December, January, and February. In addition, patients in the overnight group were more likely
to develop posterior epistaxis and to receive endoscopic electrocoagulation haemostasis than the other groups
(p<.001). To the best of our knowledge, the present study is the first to assess the association between epistaxis
and onset time. We also observed a strong association between epistaxis and onset time. Epistaxis was nearly 3
times more likely to develop overnight than in the afternoon. Elevated blood pressure between 0:01 am and 6:00
am is a possible risk factor for overnight epistaxis (posterior epistaxis mostly) occurrence.

Our findings align with those of studies reporting on the variation in epistaxis incidence between seasons.
Several studies revealed no significant association between epistaxis incidence and season®’. Stopa and
Scho"nweiler conducted a retrospective study of 230 patients visiting a university ENT department in Essen,
Germany, in 1986 and found that most patients developed epistaxis between September and March!?. In another
retrospective study, Walker et al. demonstrated that admission rates were lowest in summer, especially in August,
and highest between November and May, with a peak in January!. In contrast to other studies, the present study
is the first to identify a seasonal variation of epistaxis presentation to the ENT emergency department in a city
in south China. This study demonstrated that the highest epistaxis rates were found in December to February,
with a peak in December. These results are similar to those of Pallin et al.!?. The higher incidence of epistaxis
in the colder climate is likely related to the effects of both low temperatures and the frequent use of indoor
heating, which contribute to low relative humidity. In low-humidity conditions, water tends to evaporate from
the airway and nasal surfaces, resulting in mucosal desiccation and a predisposition to epistaxis. We believe that
the variability of the results in the literature is related to population characteristics, variation in comorbidities in
different regions, and geographical climate and environmental factors.

The first meaningful finding of this study is the distribution of epistaxis onset time. We observed a strong
association between epistaxis onset and time of day. The frequency of epistaxis overnight was nearly 3 times
that in the afternoon. The variation of the time of day for epistaxis rates has not been reported. Although
the literature suggests that infection, allergy, trauma, the use of anticoagulants and antiplatelet agents, or
dehydration may disturb clot formation and lead to epistaxis'®. Nevertheless, the exact mechanism underlying
the association between 24-hour variations in the time of day with epistaxis rates remains unclear. According
to ENT doctors, epistaxis may occur more frequently in the evening and overnight. However, this trend has not
been investigated in the literature. The underlying risk factor is the physiological nasal cycle, which involves the
involuntary alternating contraction and dilation of blood vessels in the mucosa of the inferior turbinate. This
natural process can lead to congestion of the mucous membrane blood vessels in the respiratory area of the nasal
mucosa overnight'%. Thus, changes in the temperature, air humidity, and atmospheric pressure may lead to the
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disorder of the nasal cavity’s self-regulation mechanism, resulting in epistaxis overnight!>16. Thus, a combination
of factors, including environmental factors (humidity and temperature), local factors (inflammation, deviated
septum, and perforation), and systemic factors (clotting time variation), may create an environment that
increases the risk of epistaxis overnight. Our study demonstrated a significant association between epistaxis
onset and time of day. The study findings can enable a more nuanced investigation of the aetiology of idiopathic
epistaxis. Ultimately, such an investigation can lead to changes in the management of epistaxis and can inform
the prevention strategies of epistaxis, which will lead to more favourable patient outcomes.

Many mechanisms may contribute to the time-of-day variation in epistaxis rates. Several studies, with
different strengths of evidence, have demonstrated that the role of the circadian rhythm in the pathophysiology
of the time-of-day variation for different clinical conditions. For example, in asthma, a circadian cycle has been
found for the bronchial reactivity of individuals with asthma, with a notable nighttime increase in bronchial
reactivity!”!%. Bronchial responsiveness in individuals with asthma may be increased by circadian fluctuations
in cortisol, with the lowest bronchial responsiveness reported around midnight, and by the changes in the
circulation levels of histamine and epinephrine!®?. The circadian cycle of the vagal tone also increases at night.
Another example is myocardial infarction. Changes in the circadian rhythm affect the development of stroke
and venous thromboembolism?!~2’. Numerous studies have demonstrated that strokes tend to occur in the
morning (between 6:00 am and noon), when the circulating cortisol levels are the highest?*. We demonstrated
that epistaxis risk varies throughout the day. Thus, the findings can raise the awareness of family caregivers and
health-care professionals regarding the management and prevention of severe epistaxis episodes.

In the present study, strong positive correlations were found between elevated blood pressure overnight and
the frequency of epistaxis. Our results suggest that the circadian rhythm of blood pressure may lead to changes
in epistaxis rates by the time of day. The normal circadian rhythm of blood pressure can exert protective effects
for the structure and function of heart, brain, kidney, and other organs. When the circadian rhythm diminishes
or disappears, the risk of target organ damage significantly increases, especially in patients with hypertension.
Generally, the sympathetic nervous system regulates blood pressure in the state of awakening, leading to the
release of higher plasma norepinephrine, epinephrine, and haematuria catecholamine levels. Regulation by the
sympathetic nervous system tension is reduced during sleep, and regulation by the vagal nervous system is
dominant during sleep. Our study found that the high blood pressure at night and overnight was significantly
related to epistaxis rates, whereas high blood pressure in the morning and afternoon was not related to epistaxis
rates. However, blood pressure levels were not significantly different between patients with hypertension and
those without hypertension. This finding indicates that, as suggested by Tan and Calhoun®, hypertension
at the time of treatment of epistaxis may be anxiety-related, and blood pressure returns to normal after the
control and management of epistaxis. By contrast, systolic blood pressure may be an independent risk factor for
persistent epistaxis in adult patients with idiopathic epistaxis?®, which is consistent with our research results.
Although the association between blood pressure and epistaxis has been a longstanding debate, chronic vascular
damage has been reported to be a possible pathophysiological mechanism through which blood pressure is
associated with epistaxis onset. To the best of our knowledge, studies investigating the role of hypertension in
the pathophysiological mechanism of epistaxis are scant. A study indicated that chronic vascular damage, such
as the end-organ damage caused by high blood pressure, may be involved in the pathophysiology of epistaxis.
Some studies have revealed that chronic hypertension may increase the incidence of epistaxis. The increased
incidence of epistaxis is probably because chronic hypertension has well-known vasculopathic consequences,
such atherosclerosis, endothelial dysfunction, and rupture27‘3°. Patients who have both epistaxis and a history of
hypertension may incur more severe damage to the tunica media of the arteries in the nasal cavity.

Clinically, epistaxis is categorised as anterior or posterior depending on its anatomic origin. In 80-90% of
patients with epistaxis, the anterior nasal septum is the site of epistaxis; epistaxis in the majority of patients is
caused by epistaxis involving the Kiesselbach plexus’!. The majority of anterior epistaxis cases are caused by
epistaxis involving smaller vessels, which are easier to compress, suitable for electrocautery, and less difficult for
the emergency medical personnel to treat®. Posterior epistaxis refers to bleeding that originates from posterior
sites on the lateral nasal wall or nasal septum that are not apparent on anterior rhinoscopy. Posterior epistaxis is
more common in older individuals and is more challenging to treat®. A case series demonstrated the presence
of posterior epistaxis in 5% of patients with epistaxis treated in the emergency department or admitted to the
hospital®*. Our research also found a higher frequency of posterior epistaxis among individuals aged 65 years or
older and among men. We found for the first time that posterior epistaxis risk was related to the time of day, and
the incidence of posterior epistaxis was the highest overnight.

A standard definition of severe epistaxis is not available. Thus, in the present study, the severity of epistaxis
was indirectly assessed based on the emergency department visits and management strategies used. Regarding
the severity of epistaxis, this study demonstrated that patients in the overnight group were more likely to visit the
emergency department for epistaxis and be managed by endoscopic electrocoagulation haemostasis immediately
compared with the other groups (Table 1). The findings are consistent with the generally held belief that nasal
epistaxis is more difficult to control in patients who arrive at the emergency department overnight. Doctors
should be aware of this while managing nasal haemorrhage. In the present study, significant differences were
observed between the time of epistaxis onset and management. The current study compared the results between
197 patients who underwent nasal packing and observation and 1014 patients who underwent electrocoagulation
using bipolar forceps under general or local anaesthesia. Notably, monopolar forceps were used on epistaxis sites
where haemostasis using bipolar forceps was difficult to perform. The incidence of rebleeding was significantly
lower in the electrocoagulation group (8.5%, 18/1014) than in the packing and observation group (39.6%,
73/197; p=.001). All patients with rebleeding underwent endoscopic surgery, with the successful achievement
of haemostasis. In addition, 203 (13.8%) patients were admitted to the hospital for inpatient endoscopic surgical
intervention under general anaesthesia because of the inability to perform endoscopic electrocoagulation
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haemostasis due to severely deviated nasal septum or pain. Compared with those who underwent nasal packing,
the management of epistaxis in the emergency department with endoscopic electrocoagulation haemostasis has
many advantages, such as lower frequency of nasal packing, lower admission rates, less pain, shorter overall
average hospital length of stay, and lower total cost>**°.

Strengths and limitations

This study is the first to investigate whether idiopathic epistaxis onset is associated with time of day. The study
found that epistaxis occurred most frequently between 0:01 am and 6:00 am and in winter. The findings raise
awareness among family caregivers and health-care professionals of the need to manage severe epistaxis.
Additionally, we found that the frequency of posterior epistaxis was higher overnight, among individuals aged
66 years or older, and among men. Regarding why the incidence of epistaxis was highest overnight, we suggest
that elevated blood pressure overnight may be a risk factor for epistaxis. These results indicate that adjusting the
administration time of antihypertensive drugs may reduce the incidence of idiopathic epistaxis. In this study,
we also indirectly assessed the severity of epistaxis based on the management strategies. Our findings confirm
that endoscopic electrocoagulation haemostasis under local anaesthesia in the ENT emergency department
can effectively control epistaxis and effectively reduce the nasal and re-bleed rates. This study also has some
imitations. The first limitation is the retrospective nature of the study. We relied on potentially incomplete billing
and diagnostic codes in our database. The data from the assessed hospital may not be representative of the entire
Chinese population. In addition, our research focused on to adult patients, and young patients were not included
in our study, which may limit our analysis by age groups. In addition, this study was a single-centre study. In the
next step, the author will continue to collect more epistaxis cases and will strive to work with several hospitals to
study the impact of different time points on the incidence rate of epistaxis. Moreover, the author will find more
appropriate management strategies.

Conclusion

In this cohort, these results suggest that adult epistaxis occurred most frequently at overnight, especially in the
winter, and more need management to immediately control the bleeding in ENT emergency departments. In
addition, this study found that high frequent of epistaxis at overnight associated with serious blood pressure
between midnight and 6 am. The results of this study are expected to provide guidance and help for the prevention
and treatment of idiopathic epistaxis. Further prospective studies are required to elucidate the pathophysiology
and the exact role played by time of day.

Data availability
The datasets used and/or analysed during the current study available from the corresponding author on reason-
able request.
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