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Abstract

Objective: The objective of this study was to compare the efficacy of topical xylometazoline and topical
tranexamic acid in achieving bleeding control in patients presenting with anterior epistaxis in the emergency
department.

Method: After getting approval from the ethical review board, this RCT was conducted at Rawalpindi
Teaching Hospital from 2" February 2024 to 1% February 2025. A total of 80 patients (more than 18 years of
age) with spontaneous anterior epistaxis were included in the study using non-probability consecutive
sampling. They were randomly assigned to two equal groups (n = 40 each). One group received topical
xylometazoline (0.1%), which was put on a cotton pledget and inserted into the affected nostril, while the other
group received topical tranexamic acid (500 mg in 5 mL) using the same technique. The pledgets remained in
place for 10 minutes. The primary outcome was to note the time to achieve haemostasis, which was categorised
into 4 intervals: 5-10 minutes, 11-20 minutes, 21-30 minutes, or more than 30 minutes. If the bleeding had not
stopped within 30 minutes, it would mean treatment failure, and the patient would be managed via cautery or
nasal packing. The secondary outcome was to note the incidence of rebleeding within 48 hours.

Results: In the tranexamic acid group, 45% of patients achieved haemostasis within 5-10 minutes, whereas
only 23% of patients achieved haemostasis in the xylometazoline group in the same period, indicating a
statistically significant difference (p = 0.019). An additional 45% of the patients in the tranexamic acid group
achieved haemostasis within 11-20 minutes, whereas only 18% in the xylometazoline group stopped bleeding
within the same timeframe. In the 21-30-minute category, 15% of the patients treated with tranexamic acid
achieved haemostasis compared to 25% in the xylometazoline group. Regarding the secondary outcome of
rebleeding within 8 hours,43% of patients in the tranexamic acid group experienced recurrence of bleeding
compared to 50% in the xylometazoline group (p = 0.23).

Conclusion: These findings suggest that topical TXA is significantly more effective in achieving rapid
haemostasis than xylometazoline and is associated with a lower failure rate. However, both agents exhibited
similar rebleeding rates within 48 h.

Keywords: Epistaxis; Tranexamic acid; Administration, Topical; Hemostasis; Vasoconstrictor agents;
Antifibrinolytic agents.

Introduction

Epistaxis, commonly known as a nosebleed, frequently occurs in emergency and primary care settings. While
approximately 60% of individuals experience epistaxis at some point in their lives, only approximately 6%
require medical intervention.! Anterior epistaxis typically originates from the Kiesselbach plexus and accounts
for nearly 90% of all cases.” effective management of anterior epistaxis is crucial for preventing complications
and reducing healthcare costs. Traditional interventions for controlling anterior epistaxis include direct
compression, chemical or electrical cauterisation, and nasal packing.>* While generally effective, these
methods can be painful and often require hospital admission. They also reduce patient comfort and increase
resource utilisation.’ In recent years, there has been increased interest in developing therapeutic strategies that
are both effective and more pain-free for such patients. Topical vasoconstrictors are widely used to control
nosebleeds because of their rapid action in inducing vasoconstriction of the nasal mucosa, thereby reducing
blood flow and promoting haemostasis. One such example is Xylometazoline 0.1%.° However, their efficacy
varies depending on the severity of bleeding and individual patient factors.® Tranexamic acid (TXA) is an
antifibrinolytic agent. It has also emerged as a possible therapeutic option for managing anterior epistaxis. It
works by inhibiting the conversion of plasminogen to plasmin, thereby stabilising formed clots and preventing
further fibrinolysis.” Its use in epistaxis management offers a non-invasive approach. It also has the potential
for faster and more sustained bleeding control. Several studies have evaluated the effectiveness of TXA
compared with other treatments.® In a double-blind randomised clinical trial, Hashemi et al. compared topical
TXA combined with phenylephrine and lidocaine to a control group that received phenylephrine and lidocaine
alone. The results showed that topical TXA significantly reduced the need for nasal packing, emergency
department stay, and 24-hour rebleeding rates.®

Zahed et al. further demonstrated the potential of TNA in a randomised controlled trial by comparing it with
anterior nasal packing in patients who were on antiplatelet therapy. Bleeding stopped within 10 min in 73% of
patients who received TNA, compared to only 29% of those who were managed with anterior nasal packing.
TNA also reduced the need for additional interventions and improved patient comfort.’
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A meta-analysis by Gottlieb et al. also confirmed that topical tranexamic acid was associated with significantly lower rebleeding rates and a
decreased need for invasive procedures when compared to standard nasal packing techniques.'® These findings highlight that the use of tranexamic
acid provides effective bleeding control during acute epistaxis episodes, with the advantage of lowering recurrence rates. This results in better
patient recovery along with fewer medical visits.

While some studies have suggested superior outcomes with topical xylometazoline over tranexamic acid in managing anterior epistaxis, emerging
evidence supports the effectiveness of topical tranexamic acid as a safe and reliable first-line option for achieving haemostasis.'' However, further
large-scale randomised controlled trials are necessary to establish the standardised use and long-term safety of tranexamic acid across diverse
patient populations. As treatment strategies for anterior epistaxis continue to evolve, increasing attention has been directed toward alternative
therapeutic options, such as topical tranexamic acid. Additionally, the clinical application of tranexamic acid may enhance patient comfort by
minimising the need for invasive procedures and reducing ongoing healthcare utilisation due to recurrent anterior epistaxis.®

The objective of this study was to compare the efficacy of topical xylometazoline and topical tranexamic acid in achieving haemostasis in patients
with anterior epistaxis. It aimed to assess the time required to stop bleeding, the incidence of rebleeding within 48 h, and the overall effectiveness
of each agent.

Materials And Methods

After approval by the Ethics Review Board, this randomised controlled trial was conducted at Rawalpindi Teaching Hospital from February 2,
2024, to February 1,2025. Eighty patients presenting with spontaneous anterior epistaxis were enrolled using non-probability consecutive sampling.
Patients aged > 18 years of either sex presenting with spontaneous anterior epistaxis were included in the study. Individuals with a history of
hypertension were also eligible, provided that their blood pressure was well controlled, defined as a reading of < 140/90 mmHg while on stable
antihypertensive medication, and were included in the study.

Patients with posterior epistaxis, a history of recent nasal trauma or nasal surgery, or the presence of nasal malignancy were excluded from the
study. Individuals with known bleeding disorders requiring systemic treatment or those taking anticoagulant or antiplatelet medications were also
excluded. Patients with uncontrolled hypertension, defined as a blood pressure of > 140/90 mmHg despite treatment or a known hypertensive crisis,
were not included in the study. The study. The sample size was calculated using the OpenEpi online calculator (95% confidence, 80% power).
Written informed consent was obtained from all eligible participants. Baseline demographic data, including age and sex, were recorded. The medical
evaluation included specific questions about hypertension status, history of bleeding disorders, and current use of anticoagulants or antiplatelet
drugs.

Patients were randomly assigned to two equal groups (n=40 each) using a computer-generated randomisation sequence.

Group A underwent treatment with topical xylometazoline (0.1%) applied to a cotton pledget inserted into the nasal cavity.

Group B received topical tranexamic acid (500 mg in 5 mL) using the same method.

The duration for which pledgets remained in place in each patient was 10 minutes. Patients were instructed to avoid blowing their noses for two
hours after treatment.

Hemostasis was assessed at the following time intervals:

. 5-10 minutes

. 11-20 minutes

. 21-30 minutes

. More than 30 minutes (treatment failure).

After treatment failure, if haemostasis was not achieved within 30 minutes, the patients received standard hospital care through either nasal packing
or cauterisation. Follow-up for rebleeding was performed via telephone contact or outpatient visits within 48 hours of the initial treatment.

Data was analysed using SPSS version 26. The continuous variables were presented in the form of mean or standard deviation. The categorical
variables were presented in the form of frequencies and percentages. The chi-square test was used to compare categorical outcomes between two
groups. A p-value of <0.05 was considered statistically significant.

Results

A total of 80 patients were enrolled in this study, with 40 patients assigned to each of the topical tranexamic acid and topical xylometazoline groups.
(Table 1)

The mean age of the participants in the tranexamic acid group was 51.4 + 18.6 years. In contrast, the participants in the xylometazoline group had
a mean age of 51.0 + 17.0 years (p = 0.933), indicating no statistically significant difference between the two groups in terms of age distribution.
With respect to sex distribution, 55% of the patients in the tranexamic acid group were men, and 45% were women, whereas the xylometazoline
group included 50% men and 50% women (p = 0.643).

The prevalence of HTN was slightly higher in the TAH group (63%) than in the xylometazoline group (50%), although the difference was not
statistically significant (p = 0.11).

Regarding the primary outcome of time to haemostasis (Table 2), 45% of patients in the tranexamic acid group achieved bleeding cessation within
5-10 minutes, compared to 23% in the xylometazoline group (p = 0.019). An additional 45% of the patients in the tranexamic acid group stopped
bleeding within 11-20 minutes, whereas only 18% in the xylometazoline group achieved haemostasis in the same timeframe. In the 21-30-minute
category, 15% of the tranexamic acid group and 25% of the xylometazoline group patients attained haemostasis. Notably, 45% of patients in the
xylometazoline group failed to achieve haemostasis, compared to only 15% in the tranexamic acid group.

The secondary outcome of rebleeding within 48 h was observed in 43% of patients in the tranexamic acid group and 50% in the xylometazoline
group (p = 0.23) (Figure 1). Although the rate of rebleeding was lower in the tranexamic acid group, the difference was not statistically significant.
These findings suggest that tranexamic acid is more effective in achieving rapid haemostasis than xylometazoline and is associated with fewer cases
of persistent bleeding. However, both agents demonstrated similar rates of rebleeding within 48 h.
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Table 1: Demographic and clinical profile

Variables Tranexamic acid (n=40) Xylometazoline (n=40) P value
Age (Years) 51.4+18.6 51.0+17.0 0.933
Gender 0.643
Male 22 (55%) 20 (50%)
Female 18 (45%) 20 (50%)
History of Hypertension 25 (63%) 20 (50%) 0.11
Table 2: Duration at which homeostasis is achieved
Duration during which epistaxis stopped Tranexamic acid (n=40) Xylometazoline (n=40) P value
5-10 minutes 14 (45%) 9 (23%)
11-20 minutes 14 (45%) 7 (18%) 0.019
21-30 minutes 6 (15%) 10 (25%) ’
Did not stop 6 (15%) 14 (45%)
B Tranexamic acid
m Xylometazoline
Figure 1: Rebleeding Occurrence within 48 hours:
Discussion

The research comparing topical tranexamic acid (TXA) and topical xylometazoline in the treatment of anterior epistaxis is gaining clinical
relevance as practitioners search for faster and more comfortable solutions for patients. In this randomised controlled trial, 80 participants were
equally divided into two treatment groups receiving either TXA or xylometazoline. The mean age in both groups was approximately 51 years.
The gender distribution in this study revealed a slight male predominance in both groups, consistent with the general trend that epistaxis is more
common in men.'>!* The balanced inclusion of both sexes in both treatment groups supports the applicability of the results to a broad patient
population.

Although the data showed that patients in the tranexamic acid group had a higher frequency of hypertension (63%) than in the xylometazoline
group (50 %), this difference was not statistically significant.

Patients who received TXA achieved haemostasis within 5—-10 min in 45% of cases, whereas patients who received xylometazoline alone achieved
this outcome in 23% of cases (p = 0.019), suggesting a faster and more reliable onset of action for TXA. This rapid effect supports earlier studies
(eg, Hosseinialhashemi et al), which demonstrated a significantly faster rate of haemostasis with TXA. Specifically, only 50% of patients in the
TXA group required nasal packing compared to 64.2% in the control group. Moreover, a smaller proportion (9.2%) of patients treated with TXA
remained in the emergency department for more than 2 h, compared to 20.8% in the control group. Additionally, the 24-h rebleeding rate was
15% in the TXA group versus 30% in the control group.® The study by Whitworth et al. validated this quick haemostatic effect by showing that
TXA produced bleeding cessation in 78% of patients in 10 min, while xylometazoline succeeded in only 35% of treated patients.'*

The antifibrinolytic action of TEx stabilises blood clots by inhibiting plasminogen activation, contributing to its efficacy in controlling active
nasal bleeding.'®

Failure to achieve haemostasis within 30 minutes occurred in only 15% of patients in the tranexamic acid group, in contrast to 45% in the
xylometazoline group. This further supports the superior clinical efficacy of tranexamic acid in the treatment of anterior epistaxis. These findings
are consistent with the results reported by Birmingham et al., in which tranexamic acid reduced the need for additional invasive interventions,
such as nasal packing or cauterisation.'®

Although the rebleeding rate within 48 h was lower in the tranexamic acid group (43%) than in the xylometazoline group (50%), this difference
was not statistically significant. Nevertheless, tranexamic acid can provide faster initial haemostasis, leading to increased patient comfort, reduced
need for prolonged observation, and decreased emergency department resource utilisation.'!®
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Conclusions

This study demonstrates that topical tranexamic acid is more effective than xylometazoline in achieving rapid bleeding control in patients
presenting with anterior epistaxis. Despite similar rebleeding rates, tranexamic acid offers a significant clinical advantage in acute bleeding
control. These findings support the consideration of tranexamic acid as a first-line agent for anterior epistaxis. Further large-scale multicentre
studies are recommended to validate these results and to assess the long-term safety and efficacy of topical tranexamic acid in diverse patient
populations.
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