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Abstract. – OBJECTIVE: Nasal packing is used

to stop bleeding in cases of epistaxis. Different topical drugs are preferred to these packs
in the emergency department. In this study, we
aimed to compare the efficacy of lidocaine, epinephrine and tranexamic acid (TXA) in stopping
bleeding in patients with epistaxis.
PATIENTS AND METHODS: Patients with
non-traumatic epistaxis were evaluated in three
treatment groups as topical lidocaine, epinephrine, and TXA. These treatments were applied
prospectively in a double-blind manner and randomized manner. The bleeding stop times of the
patients were recorded with bleeding time parameters.
RESULTS: A total of 108 patients were included in the study. The mean age of the patients was
55.7±17.7 years. When the bleeding stop times
were compared between the groups, there was
no statistically significant difference (lidocaine
vs. epinephrine, p=0.870; lidocaine vs. TXA,
p=0.502; and epinephrine vs. TXA, p=0.242).
The systolic blood pressure value statistically
significantly differed between the lidocaine and
epinephrine groups (p=0.034) and between the
epinephrine and TXA groups (p=0.003). There
was also a statistically significant difference between the diastolic blood pressure values of the
epinephrine and TXA groups (p=0.020).
CONCLUSIONS: We found that nasal packing with
lidocaine, epinephrine and TXA was not superior to
each other in terms of stopping bleeding time.
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Introduction
Epistaxis is very common among emergency
hemorrhagic cases, constituting approximately onethird of otolaryngological emergencies1. The majority (90%) of these cases are anterior nosebleeds,
and the remainder (10%) are posterior nosebleeds2.
Bleeding is usually self-limiting3, but as with other bleeding cases, compression works in managing
epistaxis for patients requiring treatment4. Nasal
packing is also recommended for the basic management of epistaxis. If bleeding still does not stop,
topical agents, such as oxymetazoline, phenylephrine hydrochloride, epinephrine, and lidocaine, can
be used5,6. In addition, tranexamic acid (TXA), an
anti-fibrinolytic agent used in major trauma and
surgery, can also be applied to increase hemostasis7.
However, the use of phenylephrine, oxymetazoline,
and epinephrine is neither recommended nor indicated in hypertensive patients with epistaxis8.
Based on the hemorrhagic properties of the
above-mentioned agents, the preferred topical
applications may show clinical differences in
emergency departments (EDs). Studies have been
conducted to evaluate topical agents, their efficacy, and bleeding time9,10. Studies on the efficacy,
hemodynamic effects, and safety of these agents
in epistaxis have mostly focused on facilitating
nasotracheal intubation in operating rooms11,12.
However, to our knowledge, no study has yet
compared the efficacy of topical TXA, epinephrine, and lidocaine in controlling epistaxis. In
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our study, we evaluated the efficacy of the topical applications of TXA, lidocaine, and epinephrine in a prospective, double-blind, and randomized manner in patients admitted to the ED with
non-traumatic anterior epistaxis.

Patients and Methods
Ethical Approval and Patient Selection
The study started after obtaining the Ethical Approval from the Clinical Research Ethics Committee of Atatürk University Faculty of
Medicine (meeting number 3, decision number 6,
dated 4/15/2021). The study was conducted in a
prospective, randomized, double-blind, and controlled manner with a sample of randomly selected patients over a 6-month period.
Patients were selected from cases of non-traumatic nosebleeds admitted to the ED of a university
hospital. The exclusion criteria were as follows: not
agreeing to participate in the study, bleeding having stopped by the time the patient presented to the
ED, age under 18 years, presence of post-traumatic
nosebleed or bleeding disorders, use of blood thinners, history of hypertension (HT), drug abuse, and
allergy to one of the treatment agents. In addition,
patients with septal perforation and a recent history
of nasal surgery were also excluded from the study.
Study Protocol
Written consent was obtained from all patients.
Neither the patient nor the physician applying
the nasal packing knew what treatment would
be applied to each patient. Research Randomizer (https://www.randomizer.org/#randomize)
was used to generate a randomized ordered list
of patients to be administered nasal packing. A
physician placed the agents to be used for nasal
packing in colorless, transparent, indistinguishable boxes. The tops of the boxes were numbered
1, 2, and 3. Only the physician who prepared
them knew their contents. The TXA (Transamine 50 mg/ml intravenous), epinephrine (Adrenalin 1 mg 1:1000 1 ml intramuscular, intravenous,
subcutaneous) and lidocaine (Lidocaine HCl 1%
10 mg/ml intramuscular, intravenous, subcutaneous) agents reserved for the study were checked
weekly for the possibility of expiration or spoilage. Nasal packing applications were performed
by another physician, who did not know the agent
contained in the pack. The physician applied the
nasal packing treatments accompanied by a nurse
in a double-blind and randomized manner. For the

procedure, the patient’s head was positioned at a
45° angle under appropriate lighting. The agents
were absorbed onto cotton strips. After the nasal
packing was placed, a chronometer was started
by a healthcare professional who assisted the physician. The moment when bleeding stopped was
evaluated based on the absence of salivary bleeding in the nasopharynx and the absence of any
bleeding in the form of leakage on the packing.
When this was achieved, the chronometer was
stopped, and the bleeding stop time was recorded.
At the time of admission, the patients’ arterial
blood pressure and heart rate values were measured
before the nasal packing application. The serum
platelet count, prothrombin time, activated partial
thromboplastin time and international normalized
ratio values, and bleeding stop times were recorded. The packing was checked frequently. The patients included in the study were evaluated in three
separate groups: topical lidocaine, epinephrine,
and TXA. For patients whose bleeding continued
for 20 minutes despite nasal packing, consultation
from an otolaryngologist was requested. For these
patients, bleeding was stopped by cauterization.
Statistical Analysis
Statistical analysis was performed using SPSS
software, version 25.0 (IBM Corp., Armonk, NY,
USA). The distribution of variables was evaluated
for normality using the Kolmogorov-Smirnov test.
Descriptive statistics were given as frequency (n)
and percentage (%) for categorical variables. In
the comparison of continuous variables with more
than two independent groups, analysis of variance
(ANOVA) was used when the normal distribution
condition was met, and the Kruskal-Wallis test
otherwise. Following the ANOVA test, post-hoc
tests were performed using the Tukey test when
variances were homogeneous and Tamhane’s T2
test when variances were not homogeneous. The
statistical significance level was set at p<0.05.
G-Power 3.1 software was used to calculate the
sample size for the study. During this process, the
medium effect size was set at 0.5, type 1 error at
0.05, and power at 0.8. Considering 10% missing
data, the sample size for the study was calculated
at 36 patients for each group (108 patients with an
allocation ratio of 1:1:1).

Results
The study was initially planned with 293 patients. However, 185 patients were excluded due
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to a history of HT (n=91), anticoagulant use
(n=42), traumatic nosebleed (n=23), bleeding that
did not stop despite nasal packing (n=13), refusal to participate in the study (n=9), and bleeding
occurring after nasal surgery (n=7). As a result,
the study was conducted with 108 patients who
met the inclusion criteria (Figure 1). 13 patients’
bleeding did not stop. In these patients, lidocaine
(n=5), TXA (n=4), and epinephrine (n=4) were
used. The mean patient age was 55.7 ± 17.7 years.
When evaluated according to the group, the mean
age was 56.0 ± 18.1 years for the lidocaine group
(n=36), 52.5 ± 15.5 years for the epinephrine
group (n=36), and 59.0 ±19.0 years for the TXA
group (n=36). Fifty-one (47.2%) patients included
in the study were female, and 57 (52.8%) were
male. Eight (7.5%) of the 108 patients had a previ-

ous history of epistaxis. The detailed demographic data of the patients are given in Table I.
The mean bleeding stop times were 9.9 ± 3.2
min for the lidocaine group, 10.3 ± 4.5 min for the
epinephrine group, and 8.9 ± 3.4 min for the TXA
group. These parameters were not statistically
significantly different between any of the groups
(lidocaine vs. epinephrine: p=0.870; lidocaine vs.
TXA: p=0.502; epinephrine vs. TXA: p=0.242)
(Table II) (Figure 2).
When the arterial blood pressure was evaluated, the mean systolic blood pressure was 142.8 ±
21.2 mmHg for the lidocaine group, 132.3 ± 10.6
mmHg for the epinephrine group, and 146.5 ±
19.4 mmHg for the TXA group. The systolic blood
pressure values were statistically significantly
different between the lidocaine and epinephrine

Figure 1. Patient allocation flowchart.
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Table I. Demographic characteristics of the patients.
		Treatment
Characteristic

Lidocaine
(n = 36)

Epinephrine
(n = 36)

TXA
(n = 36)

Total
(n = 108)

Age (years)
Gender
Female
Male
Epistaxis history
Present
Absent

56.0 ± 18.1

52.5 ± 15.5

59.0 ± 19.0

55.7 ± 17.7

20 (55.6%)
16 (44.4%)

16 (44.4%)
20 (55.6%)

15 (41.7%)
21 (58.3%)

51 (47.2%)
57 (52.8%)

0 (0%)
36 (100%)

2 (5.6%)
34 (94.4%)

6 (16.7%)
30 (83.3%)

8 (7.5%)
100 (92.5%)

TXA: Tranexamic acid. Statistics are given as either n (%) (for categorical variables) or mean ± SD (for continuous variables).

group (p=0.034) and between the epinephrine and
TXA group (p=0.03). The mean diastolic blood
pressure value was 84.5 ± 11.6 mmHg for the lidocaine group, 79.1 ± 8.0 mmHg for the epinephrine group, and 85.5 ± 9.4 mmHg for the TXA
group. A statistically significant difference was
found between the diastolic blood pressure values
of the epinephrine and TXA groups (p=0.020).
There was no statistically significant difference
between the three groups in relation to their heart
rate values (p>0.05) (Table II).

When the hemostasis parameters of the patients were evaluated, the mean platelet count was
273.6 ± 43.3 103/μL for the lidocaine group, 240.6
± 47.8 103/μL for the epinephrine group, and 288.1
± 92.4 103/μL for the TXA group.
All patients included in the study were kept
under observation in the ED for 60 minutes, due
to the possibility of bleeding recurrence after
the bleeding stopped. Since none of the patients
whose bleeding stopped had re-bleeding, all patients were discharged from the ED. In addition,

Figure 2. Comparison of the groups according to the bleeding stop time.
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Table II. Comparison of the blood parameters, vital signs, and bleeding stop times between the groups.
Variable

Lidocaine

Epinephrine

TXA

p1*

p2*

p3*

Bleeding’s stop time (min)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Heart rate (min)
Prothrombin time (sec)
aPTT (sec)
INR

9.9 ± 3.2
142.8 ± 21.2
84.5 ± 11.6
86.3 ± 9.5
12.9 ± 2.2
27.1 ± 6.9
1.08 ± 0.20

10.3 ± 4.5
132.3 ± 10.6
79.1 ± 8.0
88.7 ± 9.9
12.5 ± 1.7
25.4 ± 3.7
1.05 ± 0.60

8.9 ± 3.4
146.5 ± 19.4
85.5 ± 9.4
88.0 ± 10.5
12.2 ± 1.1
24.7 ± 3.3
1.02 ± 0.90

0.870
0.034
0.056
0.701
0.595
0.310
0.633

0.502
0.666
0.900
0.864
0.208
0.102
0.196

0.242
0.003
0.020
0.958
0.736
0.810
0.680

p1: lidocaine vs. epinephrine, p2: lidocaine vs. TXA, p3: epinephrine vs. TXA. TXA: Tranexamic acid, aPTT: Activated partial
thromboplastin time, INR: International normalized ratio. Data are presented as mean ± SD. *Analysis of variance.

no drug-related side effects were observed for any
of the three treatments applied.

Discussion
Epistaxis affects 60% of people during their lifetime, and 70-80% of epistaxis cases are idiopathic13. This bleeding can also occur due to various
other causes, such as trauma and coagulopathy13.
In epistaxis cases presenting to the ED, the efficacy
of the agents used in anterior nasal packing to stop
the bleeding remains a matter of debate. Among
the most common treatment methods are direct
nasal compression, application of topical agents
including vasoconstrictors, cauterization of the
bleeding site, and packing with various absorbable
or non-absorbable materials14. The current literature supports that topical oxymetazoline, cautery,
nasal packing, and topical TXA may be effective
for epistaxis15. However, no studies have yet compared the efficacy of topically applied lidocaine,
epinephrine, and TXA in epistaxis. Therefore, our
study is the first to investigate the efficacy of these
three agents in epistaxis.
Amini et al16 conducted a study investigating
patients using aspirin or clopidogrel who were admitted to the ED with anterior epistaxis. The authors compared the effectiveness of topical TXA
and anterior nasal packing with phenylephrine-lidocaine to treat epistaxis in these patients. The
mean bleeding stop time was 6.70 ± 2.35 minutes
in the TXA group and 11.50 ± 3.64 minutes in the
phenylephrine-lidocaine group. The authors suggested that TXA was an effective treatment option
in stopping bleeding, reducing re-bleeding, and
decreasing hospital stay in patients with epistaxis taking antiplatelet agents16. In the current study,
we also examined the effects of topical TXA and
lidocaine in patients with epistaxis. We observed
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that the two agents had similar bleeding stop times,
with neither being superior to the other. One reason
why our results diverged from those of Amini et
al16 may be that we excluded all patients who were
using antiplatelets or anticoagulants. In order to
obtain more reliable data, these patients were excluded from our study since there would have been
a difference in the coagulation cascade of patients
using antiplatelets or anticoagulants.
TXA has been shown to be beneficial in various hemorrhagic conditions, including traumatic
hemorrhage, post-adenoidectomy, and endoscopic sinus surgery7,17,18. In a study comparing TXA
with oxymetazoline in 38 patients, it was found
that TXA was more effective than oxymetazoline
in providing hemostasis in anterior epistaxis9.
Recent studies have shown that the topical use
of intravenous TXA is effective in the emergency treatment of epistaxis. For example, one study
found that the topical application of intravenous
TXA was superior to anterior nasal packing in
anterior epistaxis19. In another study, hemostasis was achieved in 71% of patients treated with
topical TXA and 31.2% of patients treated with
only anterior nasal packing20. In our study, TXA
packing was applied to one group of patients with
anterior epistaxis, and hemostasis was achieved
in all these cases. In addition, concerning the
bleeding stop times of lidocaine, epinephrine, and
TXA in epistaxis, we found that they had similar
values with no significant differences.
The frequency of nosebleeds generally begins
to increase after the age of 20 years. This rate
further increases with age, peaking in adults ages
70-79 years21. It has been shown that patients presenting to the ED with epistaxis often have high
blood pressure22. It is known that topical vasoconstrictor agents are contraindicated in patients with
HT. However, a previous study reported that these
agents did not cause an increase in blood pressure
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during treatment8. Even so, we excluded hypertensive patients with epistaxis from our study.
Newton et al23 evaluated 353 patients with epistaxis, of whom 180 (51%) were male and 173 (49%)
were female, with a mean age of 70 years. When
the patients’ comorbidities were examined, HT
was present in 198 (56%), diabetes mellitus in 67
(19%), coronary artery diseases in 97 (28%), atrial fibrillation in 94 (27%), hereditary hemorrhagic
telangiectasia in 3 (1%), and other blood disorders
in 12 (3%) patients. In our study, the mean age of
the patients was lower (55.7±17.7 years). However,
the gender ratio [51 female (47.2%) and 57 male
(52.8%)] was similar to the previous study23. The
lower mean age of our sample can be attributed
to our exclusion of patients with HT and of those
using anticoagulant medication.
A previous study10 compared the efficacy of nasal
compression with TXA, simple nasal compression,
and nasal packing with a normal saline solution in
stopping nosebleeds in 135 patients. The success
rates of these applications were 91.1%, 93.3%, and
71.1%, respectively. The authors concluded that nasal compression with TXA was more comfortable
for patients with epistaxis than anterior nasal packing. In addition, the mean systolic blood pressure
values of the patients were 146 mmHg in the nasal
compression with TXA group, 145 mmHg in the
simple nasal compression group, and 150 mmHg
in the compression with saline group. The mean
diastolic blood pressure values were 83 mmHg, 80
mmHg, and 80 mmHg, respectively, and the heart
rate values were 88/min, 86/min, and 86/min, respectively. Our study showed similar arterial blood
pressure values as the patients in that study.
Studies24,25 on the use of epinephrine in epistaxis have compared epinephrine and xylometazoline
in reducing bleeding in nasotracheal intubation,
which is mostly undertaken in maxillofacial surgery. Different topical vasoconstrictors (cocaine,
epinephrine, phenylephrine, xylometazoline, and
oxymetazoline) have been used to reduce the incidence of epistaxis26. In a study conducted by Song24
with 80 patients (40 treated with xylometazoline
spray and 40 with epinephrine packing), the two
treatments had similar efficacy in reducing bleeding during nasotracheal intubation. Furthermore,
the author found no significant differences between
the two methods regarding complications related to nasotracheal intubation. In a similar study25
evaluating 110 patients (55 in the xylometazoline
packing group and 55 in the epinephrine packing
group) during nasotracheal intubation, Patel et
al25 observed no statistically significant difference

between the two groups. In the current study, hemostasis was achieved in all patients who received
epinephrine packing. In addition, we determined
that TXA, epinephrine, and lidocaine had very
similar efficacy in stopping bleeding.
There were some limitations to the content of
our study. The first was the small sample size of 108
patients. Second, patients with posterior epistaxis
were excluded from the study, due to the inability
to perform interventions in these cases under ED
conditions. Third, we did not use absorbable and
inflatable sponges that are commonly used in practice because these are non-drug methods of stopping nosebleeds. Fourth, the severity of bleeding
was lower in some of the patients due to their late
arrival times, thus affecting the efficacy of treatment, albeit partially. Fifth, we excluded patients
who used blood thinners or had a history of HT.

Conclusions
In cases of epistaxis, it is important for the
nosebleed to be stopped as soon as possible after
the arrival at the ED for the patient’s comfort. Nasal packing with topical lidocaine, epinephrine,
or TXA can be used to control epistaxis in these
patients. When we examined which agent provided hemostasis earlier, we did not find any nasal
packing application to be superior to the others
in terms of bleeding stop time. Therefore, we can
conclude that all the three agents can be safely
used to stop bleeding in patients presenting nosebleeds, according to the physician’s preference.
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